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MEMORIES SELECTOR GUIDE

MOTOROLA MEMORIES

Motorola has developed a very broad range of reliable
MOS and bipolar memories for virtually any digital data pro-
cessing system application.

New Motorola memories are being introduced continually.
This selector guide lists all those available as of May 1984.
For later releases, additional technical information or pricing,
contact your nearest authorized Motorola distributor or
Motorola sales office.

Data sheets may be obtained from your |n plant VSMF
Data Center, distributors, -‘Motorola sales office or by writing
to: : :

Literature, Distribution Center
. Motorola -Semiconductor Products Inc.

P.O. Box 20912
- Phoenix, AZ 85036

Notes:

Operating temperature ranges:
MOS -+ 0°Cto70°C
ECL - 0°C to 75°C :
TTL — Military - 55°C 1o +126°C, Cornmercnal 0°C to 78°C

*To be introduced. _
{Not all speed selections shown)

1300 mil package

2Character generators include shifted and unshifted characters,
ASCIl alphanumeric control, math; Japanese, British, German,
European and French symbols.

33tandard Patterns for MOS ROMSs:.
MCMBBA31BEPST — Universal Code Coverter and Character

Generator .

MCMB8A332P2 — Sine/Cosine Look-Up Table
MCMB8364P35-3 — Log/Antilog Look-Up Table
MCMBBEB16P43M — MC146805 Monitor Program

445 volt for all read operations, except for programming, where
+ 25 volts are required.

5Registered Outputs — 20 ns max clock to outpuit
35 ns max address to clock setup time

8600 mil package
7Asynchr0nous register
Bsynchronous register

9Typical access




MEMORIES SELECTOR GUIDE (Continued)

RA MS MOS DYNAMIC RAMs

Selector

Access Time Power Neo. of

Organization Part Number (ns Max) Suppiies Pins
16384 <1 | MCM4116BP15 150 +12, 5V 16
16384 x 1 | MCM4116BP20 200 +12, +5 V 16
16384 x 1 | MCM4116BP25 250 +12, £5V 16
16384 x 1 | MCM4517P10 100 +5V 16
16384 x 1 | MCM4517P12 120 +5V 16
16384 x 1 | MCM4517P15 150 +5 YV 16
65636 x 1 | MCMBEBSAP1S 150 +5V 16
66536 x 1 | MCME665AP20 200 +5V 16
65636 > 1 | MCMBGG5BP 1S 15G +5V 16
66b36x 1 | MCMBEE5BP20 - 200 +5V 16
262,144 x 1 | MCMGB256P10* 100 +5V 16
262,144 x 1 | MCM6256P12%* 120 +5V 16
262,144 % 1 | MCM6256P156%* 150 +bV 16
262,144 x 1 | MCME257P10% 100 +5V 16
262,144 x 1 | MCMG257P12* 120 +5V 16
262,144 x 1 | MCMB2567P15* 150 +5V 16

MOS STATIC RAMs (+5 Volts)

Access Time No. of
Organization Part Number (ns max) Pins
128x 8 MCMB810 450 24
128x 8 MCME8AT10 360 24
128 <8 MCMBBB10 250 24
1024 x 4 MCM2114P20 200 18
1024 x4 MCM2114P25 250 18
1024 x4 MCM2114P30 300 18
1024 % 4 MCM2114P45 450 18
2048x 8 MCM2016HP45 45 24
2048 % 8 MCM2016HN45 45 1 241
20488 MCM2016H Y45 45 241
2048 x 8 MCM2016HP55 - 5133 24
2048 x 8 MCM2016HNBS 55 241
2048 x 8 MCM2016HY55 55 241
2048 x 8 MCM2016HP70 70 24
2048 8 MCM2016HN70 70 241
2048 x 8 MCM2016HY70 70 241
16384 % 1 MCMZ2167HP35 35 20
16384 x 1 MCM2167HL35 35 20
16384 x 1 MCM2167HZ35 35 20
16384 % 1 MCM2167HP45 45 20
16384 x 1 MCM2167HL45 45 - 20
16384 x 1 MCM2167HZ45 45 20
16384 % 1 MCMZ167HP/0 ] 20
16384 x 1 MCM2167HL70 70 20
16384 x 1 MCM2167HZ70 70 20




Selector

MEMORIES SELECTOR GUIDE (Continued)

RA M S {Continued)

CMOS STATIC RAMs (+5 Volts)

Access Time No. of
QOrganization Part Number {ns max) Pins
4096 % 1 MCMB147P55 55 18
4096 x 1 MCME147P70 70 18
4096 x 1 MCM61L47P55 55 18
4096 x 1 MCME1L47P70 70 20
4096 x 4 MCM6E168HP35* 3 20
4096 x 4 MCMB168HP45* 45 20
4096 % 4 MCMB168HP55* 55 20
40096 % 4 MCMB169HP35H* 35 22
4096 x 4 MCMB16IHPAS* 45 22
4006 % 4 MCME169HPBE* 55 22
2048 8 MCMB116P12 120 24
2048 % 8 MCMB116P15 150 24
2048 % B MCMB116P20 200 24
2048 % 8 MCM6E1L16P12 120 24
2048 % 8 MCMB1L16P15 150 24
20488 MCMB1L16P20 200 24
ECL 10K, 10KH RAMs (Open Emitter)
Access Time
Organization Part Number {ns max) Pins
8x2 MCM10143 15.6 24
16x4 MC10H145 6 16
16x4 MCM10145 15 16
B4x1 MCM 10148 15 16
128x1 MCM10147 15 16
266 x 1 MCM10144 26 16
256 1 MCM10152 15 16
1024 % 1 MCM10146 29 16
1024 %1 MCM10415-20 20 16
1024x 1 MCM10415-15 15 16
1024 % 1 MCM10415-10* 10 16
256 x 4 MCM10422-15% 15 24
256x4 MCM10422-10* 10 24
4096 % 1 MCM10470-25* 25 18
40961 MCM10470-16% 15 18
1024 x4 MCM10474-25* 25 24
1024 x4 MCM10474-16% 15 24
16384 % 1 MCM10480-20% - 20 20
4006 x 4 MCM10484-20% 20 28




MEMORIES SELECTOR GUIDE (Continued)

[
RAM :
it
S {Continued) b4
@
192
ECL 100K RAMs (Open Emitter)
Access Time
Organization Part Number {ns max} Pins
1024 %1 MCM100415-10#% 10 16
256 x 4 MCM100422-10% 10 24
4096 x 1 MCM100470-15% 15 18
1024 x 4 MCM100474-15% 15 24
16384 1 MCM100480-20% 20 20
4096 x 4 MCM100484-20* 20 28
TTL RAMs
Access Time No. of
Organization Part Number {ns max} QOutput Pins
1024 1 MCM93415 45 0.C. 16
1024 x1 | MCMB3425 45 3-State 16
266 x4 MCMO3L422 60 3-State 22
256 x4 MCMI3L422A 45 3-State 22
266 x4 MCM23422 45 3-State 22
286 x4 MCMO3422A 35 3-State 22

ROMs

MOS CHARACTER GENERATORS2
(+5 Volts)
Access Time No. of

Organization Part Number {ns max) Pins
128 x (7 xB) MCMB670P 350 18
128 % (7 x B) MCMB674P 350 18
128x (9% 7) MCMB6700P 380 24
128%x(9x7) MCME6710P 350 24 -
128%x (9% 7) MCMB6714P 350 24
128x{9x7) MCMBE720P 350 24
128x (9% 7) MCMB6730P 350 24
128x{9%x7) MCMB6734P 350 24
128% (9% 7} MCMB6740P 350 24
128 % (9% 7) MCMB6750P 380 24
128x{9x%7) MCMB6760P 350 24
128 (9% 7) MCMBE770P 350 24
128=(9x7) MCMBB780P 350 24
128 % (9% 7} MCMB6720P 350 24 . N
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MEMORIES SELECTOR GUIDE (Continued)

' R O MS (Continued)

MOS Binary ROMs ( +5 Volts) -

Access Time No. of
Organization Part Number {ns max} Pins
2048 x 8 MCMBBA3IGEP 350 724
2048 % 8 MCM6BA316EPS13 350 24
4096 % 8 MCMEBA332P 350 24
4096 < 8 MCM68A332P23 350 24
8192x8 MCMB8364P20 200 24
8192x8 MCME8364P25 250 24
8192x8 MCMB8364 P35 350 24
B192x 8 MCMG8364P35-33 350 24
8192x 8 MCMEB8365P25 250 24
8192 x 8 MCMEB365P35 350 24
8192x 8 MCME8366P25 250 24
81928 MCME8366P35 350 24
8192x 8 MCMB8367P 450 24
81928 MCMEB368P 450 24
81928 MCMB8369P20 200 28
8192x 8 - MCMBB369P25 250 28
81928 MCME8369P30 300 28
8192x8 MCME837CP20 200 28
8192 %8 MCMB8370P25 250 28
8192x 8 MCMB8370P30 300 28
8192 10 MCMBS380P 3009 24
16384 > 8 MCMB3128P15 150 28
16384 x 8 MCMBE3128P20 200 28
32768x 8 MCME3256P15 150 28
32768x 8 MCMB3256P20 200 28
CMOS ROMs {+5 Voits)
Access Time No. of
Organization Part Number {ns max} Pins
2048 x 8 MCMBE516P43 - 430 18
2048 < 8 MCMB5516P43M3 430 18
2048 x 8 MCMB5516P55 550 18
32768 x 8 MCMB5256P35 - 350 28




MEMORIES SELECTOR GUIDE (Continued).

T
EPROMs g
L
[&]
L
. [+]
/2]
MOS EPROMs
: Access Time| Power | No. of
Organization|  Part Number {ns max} | Suppfies* | Pins
B8192x8 |MCMB8764C35 350 +bV, 2BV 24
8192 x8 MCMB8764C 450 +HV,28Vv] 24
8192x8 MCMEB8766C30 300 +bV, 2BV 24
B192x8 |[MCMB8766C35 350 +5V,28V] 24
8192x8 MCMB8766C40 400 +5V, 25V 24
B8192x8 - | MCM6B8766C 450 +bV,25V]| 24

ROM/EEPROMSs

MOS
Access
Crganization Time No. of
ROM EEPROM Part Number {ns max) Pins
14Kk x 8 2K x 8 MCMGB36E16 270 28
14K % 8 | 2K x 8 plus 256 | MCM6836R16 270 - 28
redundant bytes
MOS
Access Time | No. of
QOrganization Part Number {ns max) - Pins
2656x8 MCM6EBHC34* 240 40
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MEMORIES SELECTOR GUIDE (Continued)

PROMs

ECL PROMSs
Access Time No. of |
Organization | Part Numbier {ns max) Pins
32%8 MCM10139 ; 20 18
266 % 4 ~ MCM10149 2% - 16
256 4 - MCMI0149A* 15 16
TTL PROMs (3-State Outputs}
- Access Time No. of
Organization |  Part Number {ns max) Pins
32%8 MCM27519* 26 16
512x 4 MCM7621 70 16
512x4 MCM76214A &0 16
512x8 MCM7641 70 - 24
512x 8 MCM7641A 60 24
512x 8 MCM7649 . B0 20
512x8 MCM76494A 5O 20
512x 8 MCM27529A % 35 20
512x 8 MCM27831A* 35 24
512x8 MCM275254 % See Note 5 24
512x8 MCM27527A* See Note 5 22
1024 x 4 MCM7643 70 18
1024 x4 MCM7643A . B0 18
“1024x8 | MCM7681 70 24
1024 % 8 MCM7681A ] 50 24
1024 %8 MCM275181* 35 | 246
1024 % 8 MCM275281+ 35 241
1024x8 | MCM27S35A7* See Note 5 24
1024 x 8 MCM27537A8+% See Note b 24
2048 % 4 MCM7685 70 18
2048 x 4 MCM7685A _ 55 18
2048 % 8 MCM76161 70 24
2048 % 8 MCM76161A : 60, 24
2048 % 8 MCM275191* : 35, 248
2048 % 8 MCM275291* 35 241
2048 x 8 MCM27545a%7 See Note 5 24
2048 % 8 MCM27547A%8 See Note & 24
4096 % 4 MCM76166 50 20
4096 % 4 MCM76165A 35 20

BUBBLE

Access Time No. of
Organization Part Number {Average} Pins
262,144 x1 MBM2256 7.0 ms 16
1,048,576 % 1 MBM2011A 1.5 ms 16

1-8
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@ MOTOROLA MCM4116B

16,384-BIT DYNAMIC RANDOM ACCESS MEMORY Mos

The MCM4116B is a 16.384-bit, r_\igh-speed dynamic Random ’ (N-CHANNEL}
Access Memory designed for high-performance, low-cost
applications in mainframe and buffer memories and peripheral
storage. Organized as 16,384 one-bit words and fabricated using 16,384-BIT DYNAMIC
Motorola’s highly reliable N-channel double- polysilicon technology, RANDOM ACCESS
this device optimizes speed, power, and density tradeofts. MEMORY

By multiplexing row and column address inputs, the MCM41168
requires only seven address lines and permits packaging in
Maotorela’s standard 16-pin dual in-line packages, This packaging
technique allows high system density and is compatible with widely
avaitable automated test and insertion equipment. Complete
address decoding is done on ¢chip with address latches incorporated.

All inputs are TTL compatible, and the output is 3-state TTL
compatible. The data ocutput of the MCM4116B is controlled by the

T

column address strobe and remains valid from access time untilthe b 1 l l \
column address strobe returns o the high state. This output scheme 1 \
allows higher degrees of system design flexibility such as common
input/output operation and two dimensional memery selection by P SUFFIX
decoding both row address and column address strobes. PLASTIC PACKAGE

The MCMA4116B incorporates a one-transistor cell design and CASE 648
dynamic storage techniques, with each of the 128 row addresses C SUFFIC
requiring a refresh cycle every 2 milliseconds. * FRIT-SEAL PACKAGE

CASE 620
® Flexible Timing with Read-Modify-Write, RAS-Only Refresh, and
Page-Mode Capability

® Industry Standard 16-Pin Package PIN ASSIGNMENT
® 16,384 X 1 Organization

. Vss
® +10% Tolerance on All Power Supplies
CA3S
® All Inputs are Fully TTL. Compatible
. Dout
® Three-State Fuily TTL-Compatible Output :
A
@ Common |/0Q Capability When Using “'Early Write” Mode aa
@ On-Chip Latches for Addresses and Data In e
@& Low Power Dissipation — 426 mW Active, 20 mW Standby (Max) a5
@ Fast Access Time Options: 150 ns — MCM4116BP-15, BC-15 v
200 ng — MCMA4116BP-20, BC-20 ce
250 ns — MCM4116BP-25, BC-25
300 ns — MCM4116BP-30. BC-30 PIN NAMES
@ Easy Upgrade from 16-Pin 4K RAMs AD-—AS Address Inputs
. . (= Column Address Strobe
- Bin Data In
Daut Data Out
ABSOLUTE MAXIMUM RATINGS (See Note 1) HAS Row Address Strobe
WRITE Read/Write Input
Rating Symbol Value Unit Vep Fower (-5 V)
. f | _ Veo Pawer (+5 V)
Voltage on Any Pin Relative to Vg VinYaut 0510 +20 | Vdc Voo Power (+12 V)
Operating Temperature Range. Ta 0 to +70 °¢c Vgg Ground
Storage Temperature Range Tstg —-6510 +160 | ©C
Powaer Dissipation . Pp 10 w
" This device containg circuitty to protect the
Data Out Current out 50 mA inputs against damage due to high static volt-
NOTE 1: Permanent device damage may oceur if ABSOLUTE MAXIMUM RAT- ages o1 electric tields: howaver, itis advised that
INGS are exceeded. Functional operation should be restricted to RECOM- :z;m:f :;3‘:3::::;:“9“: :h';;;::?;:u:?f:;;
MENDED OPERATING CONDITIONS. Fxmwre to hlgher. than.rec(?m- voltages 10 this high impedance circuit.
mended voltages for extended periods of time could affect device reliability.

2-3



DRAM

MCM4116B

DC OPERATING CONDITIONS AND CHARACTERISTICS

[Full operating voltage and temperature range unless otherwise noted.}
RECOMMENDED OPERATING CONDITIONS

Parameter Symboi Min Typ Max Unit Notes
Supply Voltage . VDD 10.8 120 13.2 Vac t
: Voo a5 5.0 55 Ve 1,2
Vgg Q [1} 0 Vdc i
VBB -4.5 -5.0 ~5.5 Vde 1
Logic 1 Voltage.H_AS, CAS, WRITE ViHC 2.4 - . 7.0 vdc i
Logic 1 Voltage, all inputs except RAS, CAS, WRITE . VIiH 24 - 7.0 vdc 1
Logic O Vaitage, all inputs - ViL ~1.0 - 0.8 Vdc 1
DC CHARACTERISTICS (Vpp =12V £10%, Voo =50V £10%, Vgg = -5.0 V £10%, Vgg = 0 V. T4 =0 15 70°C.)
Characteristic Symbol Min Max Units Notes
Average ¥ pp Power Supply Current ) : Ipo1 - 35 mA 4
Vg Power Supply Current leg - - mA, 5
Average Vgp Power Supply Current - 1gB1.3 - 200 pA
S$tandby Vpg Power Suppl.y‘CL‘nj'rerit- iBB2 - 100 HA
Standby Vo Power Supply Current ooy — 15 mA 6
- Average Vp Power Supply Current during tDo3 - 27 mA’ 4
"mnnly tycles
(nput Leakage Cuirent {any input) iy - 10 uA
Qutput Leakage Current o) - 10 uA 6,7
Qutput Logic 1 Voltage @ I = -5 mA YoH 24 - Vdc 2
Output Logic 0 Voltage @ by =4 .2 mA vaL - Q.4 Ve

NOTES:

1. ANl veltages referanced to Vgg. Vgg must be applied before and removed after other supply voltages.

2. Output voltage wil swing from Vgg to Vg under open circuit conditions, FOr purposes of maintaining data in power-down mode, Ve
may be reduced 1o V_SS without affecting refresh operations. Vo imin} specification is not guaranteed in this mode.

. Several cycles are required after power-up before proper device operatian is achieved, Any 8 cycles which perform refresh are adequate,

Current s proportional to cycle rate; maximum current is measured at the fastest cycle rate,

loc depends upon output loading. The Vee supply is connected to the output bufter only.

Cutput is disabled (open-circuit) when CAS is at a logic 1.

OV € VoS +85V. 14,

Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C = 5.

LR

BLOCK DIAGRAM

N i -« VoD
WRITE —v]D Write ————— WCC
Clocks - /S8
Clock T ) —— vgp
AS 8 Generator
i No. 1 I .
— Dat: — Da‘,a ;"
Multiplexad tn (Din
Clock Buftfer
Generator
Clock —j‘ ) Inhibit Data Data Qut
— Ganeratar Lateh Out (Dout)
CAS No. 2 | Release Bufter
: Dummy Cells
AE ————
T
AS ———— il i Memory Array 1-0f2
Mux : Data
A —8M8M8M8M8M8 .
Address Row 128 Bus
A3 — 8 Input Decoder Row 128 — Sense — Refresh Amps Select
Lines -
ag . gf Butters 1:128 § — Data
@ ! In/Out
Al ————————— : Memory Array
———— ]
AD Dummy Cells
[ _ &acColumn _ _
) Select Lines
Mux Column Decodars
Switch Al—AG 1.0t64
| [
AQ




MCM41168B

AC OPERATING CONDITIONS AND CHARACTERISTICS (See Notes 3, 9, 14}
(Read, Write, and Read-Modify-Write Cycles)
RECOMMENDED AC OPERATING CONDITIONS
(Vpp =12 V £10%, Ve = 5.0V £10%, Vg = =50 V +10%, Vgg = 0 V, T =0 to 70%C }

MCMA4116B-16 | MCM4116B-20| MCM41166-26 | MCM41168-30
Parameter Symbol | Min Max Min Max Min Max Min Max Units | Notes
Random Read or Write Cycle Time RC 376 - 375 - 410 - 480 - ns
Read Write Cycle Time tRWG 375 - 375 - 615 - 660 - ns
Access Time from Row Address Strobe 1RAC - 150 - 200 - 25¢ - 300 ns  [10,12
Actess Time from Column Address Strabe tICAC - 100 — 135 - 165 - 200 ns 11,12
Qutput Buffer and Turn-off Delay 1QOFF 0 =] 0 50 0 60 0 60 ns 17
Row Address Strobe Precharge Time -T2 100 - 120 - 150 - 180 - ns
Row Address Strobe Pulse Width IRAS 150 10,000 200 |10,000| 250 [10,000( 300 [10.00CG| ns
Column Address Strobe Pulse Width tCAS 100 | 10,000 ( 1356 [ 10000] 65 (10,000| 200 [10000]| »ns
Row 10 Column Strobe Lead Time 1RCD 20 50 25 85 35 85 60 100 ns 13
Row Address Setup Time 1 1asR 0 - 0 - aQ - o] - ns
Row Address Hold Time RAH 20 - 25 - 35 - 60 - ns
Column Address Setup Time tASC -0 - -10 - -10 - -0 - ns
Colymn Address Hold Time tCAH 45 - 56 - 75 - 100 - ns
Calumn Address Hold Time tAR a5 - 120 - 160 - 200 - ns
Referenced to RAS )
Transition Time (Rise and Fall) 1T 30 36 3.0 50 30 50 3.0 60 ns 14
Read Command Setup Time IRCS 0 — 0 — g - 0 - ns
Read Command Hold Time iRCH 0 - 0 - ¢ - 0 - ng
Wirite Command Hold Time WCH 45 — 55 - 75 - 100 - ns
Write Command Hold Time WCR 95 - 120 - 180 - 200 - ng
RAeferenced to RAS
Write Command Pulse Width wp 45 - 55 - 75 - 100 - ns .
Write Command 10 Row Strobe Lead Time TRWL 60 - 80 - 100 - 180 - - ns
Write Command to Celumn Strobe oW 60 - Bo - 100 - 180 - ns
Lead Time
Data in Setup Time tns 0 - Q - Q - [1] - ns 15
Data in Hold Time DM 45 — 55 - 75 - 100 - ns 15
Data in Hold Time Referenced 10 RAS tDHR 95 - 120 - 160 - 200 - ns
Column to Row Sirobe Precharge Time CRP —20 - =20 - -20 - -20 — ns
RAS Hold Time tRsH | 100 - 135 - 166 - 200 - ns
Refresh Period IRESH - 20 — 20 - 2.0 -~ | 20 ms
WRITE Command Setup Time wes | -20 | - -20 | - -20 | - | -20 | - ns
TAS 1o WRITE Delay tewp | 70 - 95 — 125 - | 180 - ns 16
RAS to WRITE Delay tewp | 120 - 180 - 210 - 280 - ns 16
CAS Precharge Time (Page mode cyele only) tcp 60 - 80 - 100 - 00 - ns
Page Mode Cycle Time e 170 - 228 - 275 _— 326 — ns
CAS Hold Time togH | 150 - 200 - 250 - 300 - s
Parameter . Symbol Typ Max Units Notes
NOTES: {continued) Input Capacitance (A0~AS), Djq ciy 40 50 pF 9
9. AC measurements assume t7 = 5.0 ns. Input Capacitance RAS, CAS, WRITE C2 80 10 pF [}
10. Assumes that tRep + t7 < tReD {max). | ouiput Capacitence (Do Co 5.0 7.0 pF 7.9

11. Assumes that trop +tT > trep {max).

12, Measured with a load circuit equivalent te 2 TTL loads and 100 pF.

13. Operation within the 1rep (max) limit ensures that tgAc (max) can be met. tacp (max) is specified as a reference point anly; if tncD
is greater than the specified tReD Imax) limit, then aceess time is controlled exclusively by TCAC-

14, Ve [min) or V) (min) and V| {max) are reference levels for measuring tnmmg of input signals. Also, transistion times are messurad
between V|qo or Vg and V.

15. These parameters are referenced to TAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-modify-
write cycles.

16, 1yCs. towD and tRwD are not restrictive operating parameters. They are included in the data sheet as electrical characteristics only: 1f
tWCS = twes (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedzance) throughout the
antire cycle; If toywp » towp (mind and trwp & 1Ry {Min), the cycle is a read-write cycle and the data out will contain dats read from
the selected cell; 1f neither of the above sets of conditions is satisfied the condition of the data out [at access time) is indeterminate.

17. Assumes that torp > 60 ns.
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READ CYCLE YIMING
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MCM4116B

READ-WRITE/READ-MODIFY WRITE CYCLE
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PAGE MODE READ CYCLE
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MCM4116B BIT ADDRESS MAP
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DRAM

@ MOTOROLA

MCM4517

16,384-BIT DYNAMIC RAM

The MCM4517 is a 16,384-bit, high-speed, dynamic Random-Access
Memory. Organized as 16,384 one-bit words and fabricated using
HMOS high-performance, N-channel, silicon-gate technclogy. This
new breed of 5-volt only dynamic RAM combines high performance
with low cost and improved reliability. )

By multiplexing row- and column-address inputs, the MCMA517 re-
quires only seven address lines and permits packaging in standard 16-pin
dual-in-line packages. Complete address decoding is done on chip with
address latches incorporated. Data out is controlled by CAS allowing
for greater system fiexibility.

All inputs and outputs, including clocks, are fully TTL compatibie.
The MCM4817 incorporates a one-transistor cell design and dynamic
slorage technigues,
® Organized as 16,384 \Words of 1 Bit
® Single +5 Volt Operation
@ Fast 100 ns Dperation
® Low Power Dhssipation:

170 mW Maximum (Activel
14 mwW Maximum {Standby)
® Maximurn Access Time
MCM4517-10 — 100 ns
M{CMA517-12 - 120 ns
MCM4517-15 — 150 ns
MCMA517-20 — 200 ns

® Three-State Data Cutput

@ Internal Latches for Address and Data Input

® Early-Write Common /O Quiput Capability

® 64K Compatible 128-cycle, 2 ms Refresh

® RAS-only Refresh Mode

® CAS Controlled Gutput

® Upward Pin Compatibility from the 16K RAM (MCM4116} 10 the 64K
RAM (MCM6664)

& Allows Undershoot Vi min= -2V

® Hidden RAS Only Refresh Capability

MOS

(N-CHANNEL, SILICON-GATE)

16,384-BIT
DYNAMIC RAM

P SUFFIX
PLASTIC PACKAGE
CASE 648

BLOCK DIAGRAM

i

X
lb
&

PIN ASSIGNMENT

N/CO® vss
[} CAS
W Q
RAS AB
AQ A3
A2 A4
Al A5
vee N/C

PIN NAMES

.. Address Input

....Data In

..Data Out

..Read/Write Input

RA .-..Row Address Strobe
CAS ..Column Address Strobe

wveor.Power (+#6 V)
Ground

Colymn ¢ Yoo
Sense vss
E 64x128 Cel | ¢ Amp
Memory Array 3
2 7 Bit -
8 Lotch 1ol 128 Row] S § 7 a;t
3] Decoder * '
< (Row) 2 g Latch %\:ﬁ::
] B4x128Cell | 5 {Column]
Memory Array| — A
AAS CAS I
Write Data
Clock | Clock
Generator [P Generator Enable nout I
Buffer Bulter

o EE

This device contains circuitry to protect the in-
puts against damage due to high static voltages
or electric fields; however, it is advised that nor-
mal precautions be 1aken to avoid application of
any voltage higher than maximum rated voliages
to this high-impedance circuit.
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MCM4517

ABSOLUTE MAXIMUM BATINGS {3ea Note FIGURE 1 — OUTPUT LOAD

Rating Symbol Value Unit 5y
Voltage on Any Pin Relative to Vgg Vin. Vout -2 +7 Vdc 860 0
Operating Ternperature Range - Ta 01w +70 °C
Storage Temperature Range Ts[g —-6510 +160 | °C Q
Power Dissipation ) Pp 1.0 w
Data Qut Current . lout 50 mA 100 6F* 5000
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- -
cesded. Functional operation should be restricied t¢ RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability. *Includes Jig Capacitance ~“—
DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full Operating Voltage and Temperature Range Unless Otherwise Noted.)
RECOMMENDED DC OPERATING CONDITIONS
Parameter Symboi | Min [ Typ | Max | Unit | Notes
Supply Voltage xgg 4('}5 5('}0 5;' v 1
Logic 1 Voltags, All Inpuis VK 2.4 - |vee+1] v 1
Logic 0 Voltage, All Inputs YL ~-20( - 08 v 1
DC CHARACTERISTICS
Characteristics Symbol | Min | Typ Max | Units | Notes
Y Supply Current (Standby} lect - 18 25 mA 5
V(_;g Sui%ply Current {Operating}
17-10, tre= -
451712, @Sﬁé ez | 2| 3 ;13 mA | 4
4517-15, the =320 - 18 %
4517-20, 1 =350 = 16 23
¥ Supply Current (RAS-Only Cycle
81712 mem 2 wea | e fa | ™| 4
4517-16, tp =320 - 1 19
4617-20, tgc =350 - 10 18
Ve Standby Current (Standby, Output Enable) (TAS at v, RAS at viy! IcCa — 2 [ mA
Ve Supply Current {Page Mode Cycle Oniy)
4517-10, (=235 — 17 s
4517-12, tpc=270 ces - 15 21 ma
4517-1b, tr =320 - 13 18
4617-20, tR =350 - 10 . 15
Input Leakage Current {Any lnputl Vg5 s VinsVee) [N} - - 10 A
Output Leakage Current 05V 1=5 .5} (CAS at Logic 1) $01L} - - 10 b
Output Logic 1 Voltage@lgyp= —4 mA . Vo 2.4 - — v
Output Logic ¢ Vohage@lqg,p=4 mA VoL — — 04 vV
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full Operating Voltage and Temperature Range Uniess Otherwise Noted)
{See Notes 2, 3, 9, 14 and Figure 1)
MCM4E17-10[MCMAG 71 IMCMAS17-15]MCMABT7 -
Parameter Symbol T Max | Min ] Max | Min ] Max | Min] Max] 1| Mo
Randorn Read or Write Cycle Time iRC 25 ) - J270] - 1320/} — | 0] — ns | 89
Read-Madify-Write Cycle Time tpwc | 285) — | 320)] - | 410] — 4401 - ns | 89
Agcess Time from Row Address Strobe RAC - b0y — 4 120] — [150] — 1200 ] ns[10,12
Access Time from Column Address Strobe teac | - [ 58] -1 8] -~ | 80| - 120 ns N, 12
Cutput Buffer and Turn-Off Delay tOFF 0] 4| ¢ 80| 0 B0 | 0 ) 70 |[ns| 18
Row Address Strobe Precharge Time trp | 0| - 1 120) - {138 - [ 180] - | ns
Row Address Strobe Pulse Width tRAS | 115 | 10000| 140 [ 10000] 1756 | 10000] 200 | 10000 ns | 19
Colurnn Address Sirobe Pulse Width tcag | B5 1100000 65 [10000) 95 110000 120 {10000} ns | 19
Row to Column Strobe Lead Time tRCD K| 4 | 25| 55 % 70 | 3¢ | 80 ns 13
Fow Address Setup Time 1ASR 0 - 10 - 0 — 0 — ns
Row Address Hold Time tRAH 15 - 15 | — 20| - 25 - ns
Column Address Setup Time tasc | © — 0 - 0 - 0 - i ns
Column Address Hold Time oAl | 15 — 1B — 20| - 2] — ns
Column Address Hold Time Referenced to RAS 1AR 60 -~ 1.7 ] — 1 %0 — | W] - ns
Transition Time (Rise and Fall} T 3 50 3 50 3 0 3 S0 ns 6




MCM4517

AC OPERATING CONDITIONS AND CHARACTERISTICS {Continued)

MCMA4E17- 10[MCM4517-12[MCMa517-15IMCMas17-20 |
Parametsr Symbol Min | Max | Min | Max | Min | Max | Min | Max Unit | Nates
Read Command Setup Time 1RCS - Q - 0 - o — ns
Read Command Hold Time tRCH 0 - 0 — [V - 0 - |rs | 14
RAead Command Hold Time Referenced ¢ RAS wad | 201 - [ % | - {35 [ - T4 ]| - [ns | 14
Write Command Hold Time wweH | 26 - B | - | 45 — 60 - ns
Write Command Hold Time Referenced to FTAS WER 70 — 5 - |15 | - 140 | - ns
Wiite Command Pulse Width wp | 6| - ¥y - 50 [ - 50 - ns
Write Command 1o Row Strobe Lead Time TRWL 60 — 5 — 1Moy — 13 | - ns
Write Command to Column Strobe Lead Time tewl | 45 — 5 | - [100] - [ O] - ns
Data in Setup Time 1ns 0 - 0 - 0 - ¢ - ng 15
Data in Hold Time iDH_ 25 — 30 — 45 — 80 — ns 15
Data in Hold Time Referonced to RAS pHR | 0 [ - |8 [ - [ 15) — [140] — [ns
Colurnn to Row Strobe Precharge Time ICRP 0 — 0 — 0 — 0 — ns
TAZ Hold Time tgsH | 70 [ - [ 8 | - |106) - (120] = |rs
Refresh Period tRESH | — | 20| - 20 — 1201 — |20 |ms
Write Command Setup Time WS 0 — g — o] — ¢ — ns 16
TAS 10 WRITE Delay tewp | 5| — [ es | - [80] - J100|] - |ns | 18
RAZ 1o WRITE Delay Rwp | 100 — 1120 — 1180 — 1160 ]| - [ns | 16
TAS Hald Time teep [ w0 [ — [0 — s — Joo]| — |
CAS Precharge, Non Page Mode ey ( 50 ] - |85 —[70) —To|[ - |ns
RMW Cycle RAS Pulse Width tRRW | 135 [10000{ 160 |10000] 495 1 10000f 220 [10000 | ns
RMW Cycle TAS Pulse Width torw | 95 110000] 10 [10000 130 J10000] 140 {50000 | ns
Page Mode Cycle Time pC 126 | — 146 | — 190 — |260 - ns
Page Mode Cycle Time |Read-Modify-Write! tPCM 176 — 1200} - | 280) - 360 | - ns
TAS Precharge Time (Page Mods Cycle Only) tCp 60 [ - |0 ]| - ]8[ -1 - [ns
RAS Pulse Width (Page Mode Cydle Only) trppm | 115 | 10000] 140 [10000] 175 | 10000] 235 [10000 | ns
CAPACITANCE (f=1.0 MHz, Ta=25°C, ¥oe= +6 V. Peradically sampled rather than 100% tested.] .
Parameter Symbol | Typ | Max | Units | Notes
Input Capacitance (AQ-AB), Djn 11 4.0 | 5.0 F 7
Input Capacitance RAS, CAS, WRITE Co | 50| 70] pF 7

NOTES:

DLW =

©

10.
n
12.
13.

14.
185,

17.

18.

19.

. Al voltages referenced 1o Vgg.
. Vi min and V| max are reterence levels for measuring timing of input signals. Transition umes are measured between V4 and V| _.
. An initial pause ot 100 ps.1s required after power-up followed by any & das cycles betore proper device operation guaranteed.

. Current is a function of cycie rate and output loading; maximum current is measured at the fastest cycle rate with the output open.
. Output is disabled lopen-circuitl and RAS and CAS are both a1 a logic 1.
. The transition time specification applies for. ail input signals. In addition 10 meeting the ransition rate specification, all input sig-

nals must transmit between Vi and V| {or between V|| and V|y) in 2 monotonic manner.

Capacitance measured with a Beonton Meter or effective capacitance calculated from the eguation: C=
. The specifications for 19 imin), and tRw( (min) are used only to indicate cycie time at which proper operation over the full tem-

perature range (0°C < T 5 <70°C) is assured.

. AC measurements assume 17 =5.0 ns.

Assumes that 1RCD = tRCD (Max)
Assumes that gD Z tRCD (Max)

Measured with a current load equwatem w02 TTL loads (+200 pA, —4 mA} and 100 pF {VogH=2.0 ¥, VOL=0.8 V).
Cperaticn within the tgcp-(max! imit ensures that 1RAC Imax} can be met. tRep (max) is specified as a reference point only: 1f

1RCD is greater than the specified tgrcp Imax) limit, then access time is controlled exclusively by tcac.

Either tRAH or 1RCH Must be satisfied tor a read cycle.

iat/av

These parameters are reforenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-

modity-write cycles.

access fimel is indeterminate.

Addresses, data-in and WRITE are don't care. Data-out dependé nﬁ the state of CAS. If TAS remains low, the previous outpur

. WWCS. tCWD. and 1RyyD are not restriclive operating parameters. They are included in the data sheet as electrical characteri-
istics onby: H hwicg = twes tminl, the cycle is an early write ¢ycla and the data out pin will remain open circuit (high impedance)
throughout the entire cycle; it towg 2 10w Imind and 1RO = RWD IMinl, the cycle is a read-write cyele and the data out will
contain data 1ead from the selecied cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at

will remain valid. CAS is allowed to make an active to inactive transition during the RAS-only ratresh cycle, When TAS is brought

high, the output will assume a high-impedance siate.
‘ot (max) defines the 1ime at which the output achieves the open circuit condition and is not referenced to output voltage levels.

For read and write cycles only.
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MCM4517

READ CYCLE TIMING
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VOH — 2 Valid
Q{Data Out) VoL — High Z o Data
WRITE CYCLE TIMING
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MCMA4517

RAS-ONLY REFRESH CYCLE
{Data-In and Write are Don't Care, CAS is HIGH)

- RC -

tRpI L
- wl 4
AAS ViH -+ IRAS Z \
ViL- . 4
e——— tRp ———3
TRAH—=

! laEtaSR
Vi —
Addresses, IH
AD-AS ViL— Row Address

READ-WRITE/READ-MODIFY-WRITE CYCLE

RWC »
- tRRW -
RS Vig = Xl lAR—-b[ z
Vi - = s
™ { tRSH > [ 1RE—]
T 1ICSH I
fe——1reo -l iCRW » - 1CRP |
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TAs ViL - \ \ } \
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M Y Y Y A AV AV WAV A VAV AV AVAVAVAVAVAVAVAVAVAY, S v
O {Data '}
s A‘A’A’A‘A‘A.A’A‘A’A.A‘A.A’A.A‘A‘A’A‘A’A’A’A‘A‘A’ Data
HICDEN RAS-ONLY REFRESH CYCLE
j——————— Memory Cycle Lo Refresh Cycle ———— ]

= N\ /RN /T X\
o XX Y X YRR XA XRXED
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MCM4517

PAGE MODE READ CYCLE

- TRPM »-
ViH - N
A5 \1-—‘Aﬂ—h .
Vil -
e 'CSH — | R S H e
tpC
bt IRCD i 1 C A 5 3 la—1CAS. [—1CRp—3
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i
tRes e — . l-(-—lFtCH ] |<—'RCH
| 'y
. ViH- ' N
W
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PAGE MODE WRITE CYCLE
v » tRPM >
H- :
RAS e LA R ] Z \_
ViL - L) 7
le—1CSH N fat——{RSH =l |—t IRP
- pC >
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ViH - F I = CAS =~ p= {CAS =3
= N 7 /
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Addresses

b
{Dats In

Q
{Data Cut!

PAGE MODE READ-MODIFY-WRITE CYCLE

RPM - - tRP
A‘
p—————————{P M ——————————3 ote—smam LR G e ot ICRP
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@ MOTOROLA MCM6665A
MOS
64K BIT DYNAMIC RAM {N-CHANNEL, SILICON-GATE}
The MCMBB65A is a 65,636 bit, high-speed, dynamic Random-
Access Memory. Organized as 65,536 one-bit words: and fabricated. 65,536-BIT
using HMOS high-pertormance N-channel silicon-gate technology, this DYNAMIC RANDOM ACCESS
new breed of 5*\/0_\1 only dvna_mic RAM combines high performance MEMORY
with low cost and improved reliability. )
By multiplexing row- and column-address inputs, the MCMB665A
requires only eight address lines and permits packaging in standard
16-pin dual-in-line packages. Complete address decoding is done on
chip with address latches incorpeoratedt. Data out is controlled by CAS
allowing for greater system flexibihty.
All inputs and outputs, including clocks, are fully TTL-compatible,
The MCMEEBEA incorporates a one-transistor cell design and dynamic
storage technigues.
® Organized as 65,636 Words of 1 Bit PLASPTjsCUFF:CIiAGE
® Single +5 V Operation { + 10%} CASE 648
® Full Power Supply Range Capabiiities
® Maximum Access Time
MCMB665A-16= 160 ns
MCMBE6BA-20 = 200 ns
® | ow Power Dissipation
302.5 mW Maximurn {Active) {MCMB655A-15)
22 mW Maximum (Standby)
® Three-State Data Ouiput PFiN ASSIGNMENT
® internal Latches for Address and Data Input
® Carly-Write Cormmon 1/ O Capabilily
® 16K Compatible 128-Cycle, 2 ms Refresh
& RAS.only Refresh Mode
® CAS Controlled Output
® Upward Pin Compatible from the 18K RAM (MCM4116, MCM4517)
® Fast Page Mode Cycle Time
® Low Soft Error Rate <0.1% per 1000 Hours (See Soft Error Testing)
BLOCK DIAGRAM . - V(O PN NAMES
- Vgs AC-A7 _. ... Address Input
P recharge] : D... T ....Datain
Sk I Memory 5 Mermory _ Q. ... .DataOut
AD -] g Array § Array g W __Read/Write Input
mal £ z g - RAS ... Row Address Strobe
£ Row Decoder £ | Row Decoder = AS CAS .. Columnn Address Strabe
Az m Z 2 g e mmz vee . Power [+5 V)
@ Memory (3] Mermary gg Vs ol .. . Ground
A3 =] g Array Aray 1, | ‘g e Write, W
(=) = —
A4 5;:: M:rr:aor;r . M::-naory [ .g % REFRESH*
A5 - E‘ i E ray % b Data In, D This devicg contains circuitry 10 protect tl'!e
so = § | FowbDeooder | & | Rowbecoser |1 E ko ouipur voages ot sloote fscs; howeer, # B
z £ g Dats, Q advised that normal precautions be taken to
A7 M I Memory 2 Mernory = avoid application of any voltage higher than
JPrechaige| Array < Afray maximum rated voltages to this high-
Clock L impedance circuit.
*Refresh Function Available on MCMBB64A -
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MCM6665A

ABSOLUTE MAXIMUM RATINGS (See Notet * FMGURE 1 — OUTPUT LOAD
Rating Symbeol Value Unit By
Voltage ¢n Any Pin Relative 16 Vgg - L .
{except Vo) Vin. Vout =210 +7 vV 970
Voltage on Vo Supply Relative 1o Vg5 VYoo ~11e +7, v a
Operating Temperature Range Ta 0to +70 °C
Storage Temperature Range Tatg —65 10 + 150 °C !
Power Disspation Ph 10 W 100 pF* == :: 12 k2
Data Out Current lout 50 mA 1
NOTE: Permanent device-damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- l
ceeded. Functional operation should be restricted 10 RECOMMENDED OPERATING =

CONDITIONS. Exposure to higher than recommended valtages for extended periods

of time could affect device refiability. Includes Jig Capacitance

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operaling voltage and 1empsrature range unless otherwise noted )

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol | Min | Typ Max | Unit | Notes
Supply Voltage Vee | 45 |50 5.5 vV 1
Vgg 0 0 0 v 1
Logic 1 Voltage, All Inputs ViH 2.4 — |Veo+1]| v 1
Legic 0 Voltage, All inputs viL (=107 = 08 v 1
" The device will withstand undershoots 10 the — 2 volt level with a maximum pulse widih of 20 ns at the — 1.5 volt level. This is penOGICaIIv
sarmpled rather than 100% tested.
D¢ CHARACTERISTICS
Characteristic Symbol | Min | Max | Units | Notes
Vo Power Supply Current |Standbyl loes - 4.0 | mA 5
Ve Power Supply Current
6665415, 1 =270 ns lcer |- [ 55| ma 4
B665A-20, tRC =330 ns - | 60
Ve Power Supply Current Uuring RAS only Refresh Cycles
6666A-15, 1y =270 ns lcea - 45 | mA 4
6665A-20, tgc =330 ns — | 40
V¢ Power Supply Current During Page Mode Cycle for tgag =10 usec
6605A-15, tpc=1Rp =145 ns lcca — ] 40 | mA 1,
B666A-20, tpc = tgp =200 ns - 35
Input Leakage Current {Vgg =Vin=Vee) L) - W eA -
Output Leakage Current (CAS at logic 1, VggsVon=Voe! oy | — 10| gA -
Cutput Logic 1 Voltage @ lgyy= —4 mA Von {241 - v -
Outpat Logic O Voltage @ lgyi= 4 mA VoL - |94 v -
CAPACITANCE {f=1.0 MHz, Tp =25°C, V=5 V Periodically Sampled Rather Than 100% Tesled)
Parameter Symbol | Typ § Max | Unit | Notes
linput Capacitance (AQ-A7), D ) Ciy 3 5 pF 7
Input Capaciiance RAS, CAS, WRITE ’ Cp | 8 g pF 7
Output Capacitance {Q), {CAS = V| 1o disable output) Co 5 7 | pF 7

NOTES: 1. All voltages referenced to V5g.
2. V|H min and ¥y max are reference levels for measuring timing of input signals. Transu|0n times are measured between V| and
¥
3 Alnlu-mmal pause of 100 s is required after power-up followed by any 8 RAS cycles befc g proper device operation is guaranteed
. Current is a function of cycle rate and output loading, maximum current is measured at the fastest cycle rate with the output
open.
6. RAS and TAS are both at a logic 1.

B ow

6. The transition time specificaticn applies for all input signais. In addition 1o meeting the transition rate specification, all input
sighals rmust transit between Vi and V)| lor between V|| and V)H} ih a monotonic manner 1At
7. Capacitarice measured with & Boonlon Meter or effective capacitance calculated from the equation: C-—-—v-
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MCMG6665A

AC OPERATING CONDITIONS AND CHARACTERISTICS (Read, Wrilte, and Read-Modity-Write Cyclest
(Full Operating Yoltage and Temperalure Range Unless Diherwise Noted, See Notes 2, 3, 6, and Figure 11

5665A-15 | 6666A-20

Parameter Symbol | Min | Max | Min | Max |Units] Notes
Random Read or Write Cycle Time RC 2 - |R0)] - ns | 8,9
Read Write Cycle Time 1w | 280 - 330 - ns | 89
Access Time from Row Address Strobe RAC - 60 | - 200 | ns |10, 12
Access Time from Column Address Strobe CAC - 78 - 100 | ns |11,12
Qutput Butfer and Turn-Off Dejay 1OFF 0 30 0 40 | ns | 18
Row Address Stobe Precharge Time 1Rp 100§ — 120 — ns —
Row Address Strobe Pulse Width gAS | 150 [10GCO | 200 {10000 | ns —
Column Address Strobe Pulse Width tcas | 75 00GO| 100 }10000 | rs -
Row ta Column Strobe Lead Time tRCD 0 | 75 | 30 100 | ns 12
Row Address Setup Time taSR 0 — 0 - ns -
Row Address Hold Time ) RAH 2 — 25 - ns -
Column Address Setup Time S tASC 0 - 0 — ns -
Column Address Held Time 1CAH 35 - 45 - ns -
Column Address Hold Time Referenced to RAS tAR 9% - 120 - ns 17
Transition Time {Rise and Fallj 1T 3 50 3 50 ns 6
Read Command Setup Time tRCS ¢ - 9 — ns -
Read Command Hold Time : RCH 0 | - 0 — ns 14
Read Command Hold Time Referenced 1o RAS tRRH 0 — 0 — ns | 14
Wirite Command Hold Time weH | 38 — 45 ~ nsg —
Write Command Hold Time Referenced to RAS wer | 96 — |12 - ns 17
Write Command Pulse Width Wp 35 - 45 — ns —
Write Command to Row Strobe Lead Tims trwl | 4B - % - ns -
Writa Command to Column Strebe Lead Time towl | 45 - 55 — ns —
Data in Setup Time DS c — ] - ns 15
Data in Hold Time [ 35 - 45 - ns 15
Data in Hold Time Referenced to RAS DHR 95 — 120 — ns 17
Column to Row Strebe Pracharge Time tcpe | =10 - J—10] - ng —
RAS Hald Time 1RsH 75 -~ 1001 - ns -
Refresh Period tRESH | — |20 | - |20 |ms| -
WRITE Command Setup Time . ] wes |[~10] - |-10f - ns 16
CAS to WRITE Delay . tewn | 45 - ] — ns 6
RAS to WRITE Delay tgwp | 120 | - 15| — ns 16
CAS Held Time tosq 150 | - 200 — ns -
CAS Precharge Time {Page Mode Cycle Only) 1cp 60 - 80 - ns -
Page Mode Cycle Time tpC 145 | — 200 — ns -

8. The speafications for tre Imin), and 1RyyC (min} are used only to indicate cycle time at which praper operation over the full
termperature range {0°C =T =< 70°C) is assured.
9. AC measurements tT=5.0 ns.

10. Assumes that tRCp S tRoD (max)

11. Assumes thal IgRCcDZ TRCD 'maxi.

12. Mesasured with a current load equivalent to 2 TTL (- 200 gA, +4 mA) loads and 100 pf with the data output trip points set at
VoH=20Vand Vg =08 V.

13. Operation within the tRCD (max) limit ensures that IRAC (Mmax) can be mét. tRCp (max) is specified as a reterance point only; if
IRCD i$ greater than the specified trEpimax) imit, then access time is controlled exclusively by teac- ’

14, Either tRRH or tRCH Must be satisfied for a read cycle.

15, These parameters are referenced to CAS leading edge in random write cycles and to W "—H_T_ E leading edge in delayed write or read-
modify-write cycles.

16, twes. tewD and TRy &re nolt restrictive operating parameters. They are included in the data sheet as electrical characteristics
only; it wyes2twyes {mind, the cycle is an early write cycle and the data out pin will remain open circuit (high impedance)
throughout the entire cyele; If towp = towWD tmink and TRy = IRWD (Min}, the cycle is read-write cycle and the data out will
contain data read from the seiected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at ac-
cess limg) 15 indeterminate.

17. tap MmN = AR = tRCD + 'CAH
{DHR ™I < IDHA = 1RCD + 10H
WER Min = tweR = RCD + YWCH

18. totf (max! defines the time at which the output achieves the open aircunt condition and is not reterenced to output voltage levels.
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READ CYCLE TIMING
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PAGE MODE READ CYCLE
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RAS-ONLY REFRESH CYCLE
(Data-in and Write are Don't Care, CAS is HIGH)
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INPUT LEVEL {VOLTS)

tRAC, RAS ACCESS TIME INORMALIZED)

tra . PAS ACCESS TIME (NORMALIZED)

TYPICAL CHARACTERISTICS -

FIGURE 2 — RAS ACCESS TIME versus SUPPLY VOLTAGE
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FIGURE 6 — RAS, W INPUT LEVEL versus SUPPLY VOLTAGE
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FIGURE 3 — CAS ACCESS TIME versus SUPPLY VOLTAGE
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FIGURE 7 — CAS, W INPUT LEVEL versus SUPPLY VOLTAGE
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MCM6665A

iGg 1, ACTIVE SUPPLY CURRENT (ma} IgG1. ACTIVE SUPPLY CURRENT imA)

i1, ACTIVE SUPPLY CURRENT imA)

TYPICAL CHARACTERISTICS {continued}

FIGURE 8 — Igccq SUPPLY CURRENT versus CYCLE RATE
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versus SUPPLY VOLTAGE
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FIGURE 12 — Igcq SUPPLY CURRENT
versus AMBIENT TEMPERATURE (min RAS)
50
40 e
vgp-55Y 290 ns
HAS - 160 ns
30
500 ns
20
10 1000 ns
o
20 40 60 80

Ta. AMBIENT TEMPERATURE (°C)

Ice2. STANDBY SUPPLY CURRENT (ma)
L]
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TYPICAL CHARACTERISTICS {continued)

FIGURE 14 - Igc2 STANDBY CURRENT
versus AMBIENT TEMPERATURE
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FIGURE 16 — ADDRESS INPUT LEVEL versys SUPPLY VOLTAGE
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SOFT ERROR TESTING

The storage cell depletion regions as well as the sense
amplifier and its associated hit lines are susceptible to charge
collection of electrons from an alpha “hit.”” However, the
susceptibility of these vuinerable regions varies. Depleted
storage cells are vulnerable at all times, whereas the sense
amplifiers and associated bit fines are susceptible only during
the small portion of the memary cycle just prior to sensing.
Hence, an increase in the frequency of dynamic RAM access
will cause a corresponding increase in the soft eror rate.

To take this memory access dependency into account, the
total soft error rate profile includes a cycle time component,
The soft error rate due to bit line hiis at the system’s memory
cycle rate is added to the soft error rate due to storage cell
hits which are not frequency dependent. Figure 18 illustrates
the impact that frequency of access has on the
MCMB8B4A/ MCMEBB5A overall soft errar rate.

Under normal operating conditions, the die will be expos-
ed to radiation levels of tess than 0.04 alpha/emZ/hr. Ac-
celerated soft error testing data is generated from at least
three high-intensity sources having an Alpha Fiux Density
range of 1x 109 to 6x 109 falpha/em2he) placed over un-

2-25

FIGURE 15 — Iccs SUPPLY CURRENT versus CYCLE RATE
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FIGURE 17 — DATA INPUT LEVEL versus SUPPLY VOLTAGE

25 |

2.0 ViH Min—
——
g15 W Max—
g
510
-
=

05 —

Ta=-25°C
1]

. a5 - & 5.5
VGC. SUPPLY VOLTAGE OLTSH

coated die. Figure 19 shows the soft error rate for a given
alpha flux density at a cycle rate of 100 kHz. The acceierated
data of Figures 18 and 19 project that the soft error rate for
package level radiation will be less than 0.1% /1000 hours.

SYSTEM LIFE OPERATING TEST CONDITIONS

Cycle time:
cycles
Refresh Rate: 1 millisecond

Vohage: 6.0 V )
Temperature: 30° C +2° € (ambient temperature inside
enclosure) o

Elevation: Approximately 620 feet above mean sea level
Data Patterns: Writs the entire memory space sequéntial-
Iy with all "1"'s and then perform continucus sequential
reads for 6 hours. Next, write the entire memary space
with all “0"s sequentially and then perforrm continuous
sequential reads for 6 hours. Next, go back 1o the all “1”'s
pattern and repeat the sequences all over again.

1 microsecond for read, write and refresh

2
3
4

5
6




DRAM

MCM6E665A

FIGURE 18 — ACCELERATED SOFT ERROR
versus CYCLE TIME
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FIGURE 20 — RAS/CAS CYCLE
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FIGURE 24 — FUNCTIONAL 8LOCK DIAGRAM
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DEVICE INITIALIZATION

Since the 64K dynamic RAM is a single supply 5 V only
device, the need for power supply sequencing is no longer
required as was the case in older generation dynamic RAMSs.
On power-up an initial pause of 100 microseconds is required
for the internal substrate generator pump 1o esiablish the
correct bias voltage. This is to be followed by a minimum of
eight active cycles of the row address strobe (clock! 1o
initialize the various dynamic nodes internal to the device.
During an extended inactive state of the device igreater than
2 ms with device powered up) the wake up sequence (8
active cyclest will be necessary to assure proper device
aperaticn. See Figures 25, 26 for power on characteristics of
the RAM for two conditions (clocks aclive, clocks inactivel.

The row: address strobe is the primary ‘'clock™ that
activates the device and maintains the data when the RAM is
in the stangby mode. This is the main feature that distin-
quishes it as a dynamic RAM as opposed to a static BAM. A
dynamic RAM is placed in a low power standby mode when
the device receives a positive-going row address strobe. The
variation in the power dissipation of a dynamic RAM from
the active 1o the standby state is an order of magnitude or
more for NMOS devices. This feature is used to its fullest ad-
vantage with -high density mainframe memory systems,
where only a very small percentage of the devices are in the
active mode at any one time and the rest of the devices are in
the standby mode. Thus, large memory systems can be
assembled that dissipate very low power per bit compared to
a system where all devices are active continuously.

ADDRESSING THE RAM

The eight address pins on the device are time multiplexed
with two separate 8-bit address fields that are strobed at the
beginning of the memory cycle by two clocks (active
negative} calied the row address strobe and the column

address strobe. A total of sixteen address bits will decode
one of the 65,536 cell locations in the device. The column
address strobe follows the row address strobe by a speaified
minimum and maximum time called “"tRCD.” which is the
row to column strobe delay. This time interval is also referred
10 as the multiplex window which gives flexibility to a system
designer to set up his external addresses into the RAM
These conditions have to be met for normal read or write
cycles. This initial portion of the cycle accomplishes the nor-
mal addressing of the device. There are, however, twe other
variations in addressing the 84K RAM: one is calied the page
mode cycle (described later) where an 8-bit colurmn address
field is presented on the input pins and latched by the CAS
clock, and the other is the RAS only refresh cycle {described
later) where a 7-bit row address field is presented on the in-
put pins and latched by the RAS clock. In the latter case, the
most significant bit on Row Address A7 {pin 9] is not re-
quired for refresh. See bit address rmap for the topology of
the cells and their address selection.

NORMAL READ CYCLE

A read cycle is referred to as normal read cycle to differen-
tiate if from a page-mode-read cycle, a read-while-wrte
cycle, and read-modify-write cycle which are covered in a
later section.

The memory read cycle begins with the row addresses
valid and the RAS clock transitioning from V)y to the V||
levei. The TAS clock must also make 2 transition from Vi to
the V|| level at the specified tRCp timing limits when the
column addresses are latched. Both the RAS and TAS
clocks trigger a sequence of events which are controlled by
several delayed internal clocks. Also, these clocks are linked
in such & ranner that the access time of the device is in-
dependent of the address multiplex window. The only
stipulation is that the TAS clock must be active belore or at

CURRENT WAVEFORMS

FIGURE 25 — SUPPLY CURRENT versus SUPPLY
VOLTAGE DURING POWER UP, RAS, TAS=v¢¢
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FIGURE 26 — SUPPLY CURRENT versus SUPPLY
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the tRcp maximum specification for an access {(data valid)
from the RAS clock edge 1o be guaranieed (tpac). If the
tRCD maximum condition is not met, the access Ugac)
from the TAS clock active transition will determine read ac-
cess time. The external CAS signal is ignored until an inter-
nal RAS signal is available, as noted in the functional block
diagram, Figure 24. This gating feature on the TAS clock will
allow the external CAS signal to become active as soon as
the row address hold time {tg 4 H) specification has besn met
and defines the tRCD minimum specification. The time dif-
ference between IR minimum and IRGDH maximum can be
used to absorb skew delays in switching the address bus
fram row 1o column addresses and in generating the CAS
clock.

Once the clocks have become active, they must stay active
for the minimum (tRAg) pericd for the RAS clock and the
minimum {teag) period for the CAS clock. The RAS clock
must stay inactive for the minimum {tgrp) time. The former is
for the completion of the cycle in progress, and the latler is
for the device internal circuitry to be precharged for the next
active cycle. _

Data cut is not latched and is valid as long as the CAS
clock is active; the output will switch 1o the three-state mode
when the CAS clock goes inactive. The CAS glock can re-
main active for @ maximum of 10 ns {tcRp} Into the next
cycle. To perform a read cycle, the write (W) input must be
held at the V| leve! from the time the TAS clock makes its
active transition (tgest to the time when it transitions into
the inactive (trcH! mode.

WRITE CYCLE

A write cycle is similar to a read ¢ycle except that the Write
(W) clock must go active (V) level) at or before the CAS
clock goes active at a minimurn tyweg time. If the above
condition is met, then the cycle in progress is referred to as a
early write cycle. In an early write cycle, the write clock and
the data in is referenced to the active transition of the CAS
clock edge. There are two important parameters with respect
to the write cycle: the column strobe to write fead time
itow) and the row strobe 1o write lead time {tRyw ). These
define the minimum time that RAS and CAS clocks need to
be active after the write cperation has started (W clock at
VL level).

It is also possible to perform a late write cycle. For this
cycle the write clock is activated after the CAS goes low
which is beyond tywyCs minimum time. Thus the parameters
towt and tpyw must be satisifed before terminating this
cycle. The difference between an early write cycle and a late
write cycle is that in a late write cycle the write (W) clock can
occur much later in time with respect to the active transition
of the CAS clock. This time could be as long as 10
microseconds — [tRw( + tRp + 2Tl

At the start of a write cycle, the data outis in a three-s1ate
condition and remains inactive throughout the cycle. The
data out remains three-state because the active transition
of the write (W) elock prevents-the CAS clock from enabling
the data-out buffers as noted in Functional Block Diagram.
The three-state condition {high impedance) of the Data Out
Pin during a write cycle can be effectively utilized in a system
that has a common input/output bus. The only stipulation is
that the systermn use only early write mode operations for all
write cycles to avoid bus contention.
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READ-MODRIFY-WRITE AND READ-WHILE-WRITE CYCLES

As the name implies, both a read and a write cycle is ac-
complished at a selected bit during a single access. The read-
modify-write cycle is similar 1o the late write cycle discussed
above.

For the read-modify-write cycle a normal read-cycle is in-
itiated with the write (W) clock ‘at the V| level uniil the read
data occurs at the device access time (tRAQ). At this time
the write (W) clock is asserted. The data in is setup and held
with respect to the active edge of the write clock. The cycle
describad assumes a zero medify time between read and
writa,

Another variation of the read-modify-write cycle is the
read-while-write  ¢ycle, For this cycle, the following
parameters {tRwD. tCwD) play an important role. A read-
while-write cycle starts as a normal read cycle with the write
(W) clock being asserted at minimum tpwD of minimum
tew D ime, depending upon the application. This rasults in
starting a write operation to the selected ceil even before
data out occurs. The minimum specification on tpwp and
tCwD assures that data out does occur, In this case, the
data in is set up with respect to write (W) clock active edge.

PAGE-MODE CYCLES

Page mode operation allows faster successive data opera-
tions &t the 266 column iocations. Page access (icac) 15
typically half the regular RAS clock access (tgac) on the
Motorola 84K dynamic RAM. Page mode operation consists
of holding the FAT clock active while cycling the TAS clock
to access the column locations determined by the B8-bit
column address field. There are two controlling factors that
limit the access to all 266 colurnn logations inone RAS clock
active operation.~These are the refresh interval of the device
(2 ms/128=15.6 microseconds} and the maximum active
time specification for the RAS clock (10 microseconds).
Since 10 microseconds is the smaller value, the maxirnum
specification of the RAS clock on time is the limiting factor
of the number of sequential page accesses possible. Ten
microseconds  will provide approximately {16 micro-
seconds/ page mode cycle time) 50 succesgive page accesses
for every row address selected before the RAS clock is reset.

The page cycle is always initiated with a row address being
provided and latched by the RAS clock, followed by the
column address and CAS clock. From the timing illustrated,
the initigl cycle is a normal read or write cycle, that has been
previously described, followed by the shorter CTAS AS cycles
ttpct. The CAT cycle time {tp¢) consists of the CAS dock
active time (tcag), and CAS clock precharge time (tcp) and
two transitions. In addition to read and write cycles, a read-

_modify-write cycle can alsg be performed in a page mode

operation. For a read-modify-write or read-while-write type
cycle, the conditions normal 10 that mode of operation will
apply in the page mode also. The page mode cycles il-
lustrateq show a series of sequential reads separated by a
series of sequential writes. This is just one mode of opera-
tion. In practice, any combination of read, write and read-
modify-write cycles can be performed to suit a particular
application.

REFRESH CYCLES

The dynamic RAM design is based on capacitor charge
starage for each bit in the array. This charge will tend to
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degrade with time and temperature. Therefore, to retain the
correct information, the bits need to be refreshed at least
once every 2 ms. This is accomplished by sequentially
cycling through the 128 row address locations every 2 ms, or
at least one row every 15.6 microseconds. A normal read or
write operation to the RAM will serve 1o refresh all the bits
{256) associated with that particular row decoded.

RAS Oniy Refresh — When the memory component is in
standby the FAS only refresh scheme is emploved. This
refresh method performs a RAS only cycle on all 128 row
addresses every 2 ms. The row addresses are latched in with
the RAS clack, and the associated internal row locations are
refreshed. As the heading implies, the TAS clock is not re-
quired and should be inactive or at a V(Y level 1o conserve
power.

PIN ASSIGNMENT COMPARISON

MCM4116

vee

vss
CAS

AB
A3
Ad
25
A7

MCMa517

MCMB63ZA

vss
CAS

AB
A3
Ad
A5
N/C

vag
CAS

PIN VARIATIONS

PIN NUMBER MCM4116 MCM4517 MCMB632A MCMGBE3A MCMBB64A MCMBBESA
1 vVeel-5V) N/C REFRESH N/C REFRESH N/C
8 Vopt+12 Vi \ins Vo Voo Yoo veo
9 vVeol+5 W N/C A7 A7 ’ A7 ] A7
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MCM6E685A BIT ADDRESS MAP

Pin B
Row Address A7 88 AS A4 A3 AZ A1 AQ
Colump Address A7 A8 Ab Ad 43 A2 A1 AQ Column Addresses
Row Hex Dec A7 A6 A3 A4 AS AZ AD Al
FE 254 1 1 1 1 1 1 1 0
FF 286 1 1 1 1 1 t 1 1
FC 252 1 1 1 1 1 0 0
FOO 283 "1 1 1 1 ¥ Q 1
Fa 280 1 1 1 1 L] e} 1 o
F8 . 251 1 1 1 1 1 o] 1 1
B M8 1 1 1 1 1 0 ¢ 0
F8 49 1 1 1 1 1 o 0 1
.
ooo1e2 1 18 0 0 0 0 0
[n} 193 1 1 9 0 ¢ 0 0 1
BF 191 1 0 1 1 1 1 1 1
BE 10 1 0 1 1 1 1 1 0
.
8 W 1 9 0 ¢ Q0 0 1 1
82 B o1 0.0 0 0 0 1 aQ
g 8 12 1 0 0 ¢ 0 0 0 1
E 8 18 1 o 0 0 0O 0O 0 O
S E 126 0 1 1 1 1 1 1 0
g IF 270 1 1 1 1 1
% 0 124 0 1 1 9 0
& .
.
.
az [ o 1 o 0 0 o0 1 Q
43 67 0 ! o 0 ¢ 9o 1
8 0 1 0 0 © 0 O 0
41 65 /] 1 9 0 0 0 0 1
3F 63 [ ] 1 1 1 1 1
3E 62 0 0 1 1 ool
L . oo ® 8 ¢ @ [ T R
=% EX-R= =) .
.
L3 4 o o 0 0 0o 1 6 O
. . oeeg|® 2 0 8 0 0 0 0 1
s SE8E|@w : o0 0 0 0 0 1o
88 88§ o1 1 o o 0o 0o 0 O 0 1
L) 0 9 0 0 ¢ 0 0 ¢ 0
x
Earlid S BEELIZZEE
ggw R e sasssermoronmmeo
§$o— =3 =R ARl =1
z
-~ — - C--—0Gor-0o
- - - - O~ ——0000
2—'_ — —ooooQoCc oo
3-- - - sooCcooo oo
2—’_ = - QQDOODQOO.
2-- —— oooceooooo
©
:[=-- o
£ :

0000 OoOOOn

Data Stored= Din'o Agx @ Aly

Column Row Data
Address | Address
Al AQ Stored
o ¢ True
4] o1 Inverted
1 ¢ Inverted
1 1

True
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Advance Information

64K BIT DYNAMIC RAM

The MCMB665B is a 65,536-bit, high-speed, dynamic Random-
Access Memory. It is organized as 65,536 one-bit words and fabricated
using HMOS high-performance N-channel silicon-gate technology, and
is a yield-enhanced version of cur popular MCMBBBSA, featuring a
smaller die size and redundancy. As with any new mask set revision 1o a
Dynamic RAM, it is recommended that the system performance be
reevaluated using the new memory.

By multiplexing row- and column-address inputs, the MCM66658
requires only eight address lines and permits packaging in standard
16-pin dual-in-line packages. Complete address decoding is done on
chip with address latches incorporated. Data out is controlled by TAS
allowing for greater sysiem flexibility.

Al inputs and outputs, including clocks, are fully TTL compatible.
The MCME665B incorporates a one-transistor cell design and dynamic
storage techniques.

¢ Organized as 65,536 Words of 1 Bit
® Single +5 V Operation {+ 10%)
® Maximurn Access Time
MCMB665BP15= 150 ns
MCMBBE5BP20 =200 ns
& Low Power Dissipation
302.5 mW Maximum (Activel (MCMGEE5B-15)
22 mW Maximum (Standby)
Three-State Data Ouiput
Internal Latches for Address and Data Input
Early-Write Comman 140 Capability
16K Compatible 128-Cycle, 2 ms Refrash
RAS-only Refresh Mode
TAS Controlled Qutput
Upward Pin Compatible from the 16K RAM (MCM4116, MCM4517)
Fast Page Mode Cycle Time

* e & > o0

MOS

(N-CHANNEL, SILICON-GATE!

65,536-BIT
DYNAMIC RANDOM ACCESS
MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 648

BLOCK DIAGRAM - Ve
-— Vgg
Frecharge]
Clock Memory o Memory B
AQ - g Artay ‘83 Array g
*® . o o
2 o S le s
aling = Row Decoder E Row Decoder = RAS
A2-» Z 2 £ e TAS
@ Mermory @ Memory 2
A3 -] % Array . Array E ft- VWrite, W
S e B SEERTIL*
Ad 2 Memory Memaory = [ REFRESH
2 & A =1
Ap> 5 preay § ey <, [ Date In. D
b <
a6 B Row Decoder | & | Row Decoder £ b= output
g g I Data, Q
AT M & Memory 2 Memory =
Precharge] © Array w Array
Clock

“Refresh Function Available on MCMB664B

PIN ASSIGNMENT

vss

CAS

Q

AG

A3

A4

A5

A7

PIN NAMES

AQ-AT L Address Input
D.. .. . .Dataln
Q.. L . . .. Data Out
W Read/VWrite Input
AAS ... Row Address Strobe
CAS ... .. .Column Address Strobe
Ve ceeeo . Power (+5WV)
VES o S Ground

This device contains circuitry 1o protect the
inputs against damage due to high static
voltages or electric fields; however, it is
advised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high-
impadance circuit.

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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ABSOLUTE MAXIMUM RATINGS (See Notel FIGURE 1 — OUTPUT LOAD
Rating Symbol Value Unit 5V
Voltage on Any Pin Relative to V§g
(except Vo) Vin. Vout -210 +7 vV a7oR
Voltage on Ve Supply Relative to Vgg vee -1t +7 \
Operating Temperature Range Ta Cto +70 °C e
Storage Temperature Range Tsig ~—65 to + 150 °C
Power Dissipation PO 1.0 W 100pF == $12k0
Data Out Current lout 50 mA, 1
NOTE: Permanent device damage may oceur if ABSOLUTE MAXIMUM RATINGS are ex- l
ceeded. Functional operation should be restricted to RECCMMENDED OPERATING -

CONDITIONS. Exposure 1o higher than recommended voltages for extended periods

of time could affect device reliability. Includes Jig Capacitance

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and 1emperature range unless otherwise noted.}

RECOMMENDED OPERATING CONDITIONS

Parameter Symbel | Min | Typ Max Unit | Notes
Supply Voltage vVee 45 |50 55 v 1
Veg Q 0 0 v 1
Logic 1 Voltage, All Inputs . VIH 24 - 1¥go+? v 1
Legic O Voitage, All Inputs vip |18 -~ 08 vV 1

“The device will withstand urndershoots 1o the — 2 voit level with a maximurm pulse width of 20 ns at the — 1.5 volt level. This is pariodically
sampled rather than 100% testsd.

DC CHARACTERISTICS

Characteristic Symbol | Min f Max | Units | Notes
Ve Power Supply Current (Standby) lceo - 4.0 mA 5
Ve Power Supply Current
6665B-15, the =270 ns lce - 55 | mA 4
66658-20, tre; =330 ns - 50
Ve Power Supply Carrent During RAS only Retresh Cycles
8665B-16, tre =270 ns . ’ ez | - | 45 ma 2
B86668-20, the =330 ns - 40
V¢ Power Supply Current During Fage Mode Cycle for tgasg =10 usec
6665B-15, tp; =tpp = 145 ns leca | - 40 | mA 4
68666-20, tpc=1Rp =200 ns - 36
Input Leakage Current (Vg < VinsVeg) I} - 0| pA —
Output Leakage Current (CAS at logic 1, Vg S Vg S Vee! oL — |10 | nA —
Qutput Logic 1 Voltage @ lgyg=—4 mA VH 24 | - \4 -
Output Logic 0 Voltage @ loyp= 4 mA - . ’ VoL - |04 v -
CAPACITANCE (f=10 MHz, Ta=25°C, Voo=5 V Periadically Sampled Rather Than 100% Tested)
Parameter Symbol | Typ | Max | Unit | Notes
Input Capacitance |A0-A7), D n 3 5 pf 7
Input Capacitance RAS, TAS, WRITE Cp | o8 ] pF 7
Cutput Capacitance {Q), (CAS = V|4 to disable output) Co 5 7 pF 7

NOTES: 1. All voltages referenced to Vgs.
2. V) min and V) max are reference levels for measuring timing of input signals, Transmon times are measured between V| and
ViL.
3. An initial pause of 100 s is required after power-up followed by an 8 RAS cycies before proper device operation is guaranteed.
4. Currentis a function of cycle rate and output jcading; maximum current is measurad at the faster cycle rate with the output open.
6. RAS and CAS are both at a logic 1.
6. The transition time specification applies for all input signals. In addition 1o meeting the transition rate specification, all input signals

must transmit between V| and V) (or betwaen V| and V|H) in a monotonic manner. 1At
7. Capacitance measured with a Boontan Meter cor effective capacitance calculated from the equation: C= v
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AC OPERATING CONDITIONS AND CHARACTERISTICS (Read. Wine, and Read-Madity-Write Cycles)
{Full Operating Voftage and Temperature Range Uniess Otherwise Noted, See Motes 2, 3, 6, and Figure 1}

B665B-16 | 6665B-20

Parameter Symbol | Min | Max | Min | Max [Units| Notes
Random Read or Wite Cycle Time ] ) J.owe 20| - [30] - [ns ] 809
Read Write Cycle Time ‘ ) WRwe | 280 | - | 346 | - ns 8.9
Access Time from Row Address Strobe tRAC - 150 | — ] 200 | ns | 10,12
Agcess Time from Column Address Strobe ) ICAC - 75 — [ 100 |'ns | 11,02
Quiput Bulfer and Tuin-Oft Delay | tore 0 30 0 40 ns 13
Row Address Strobe Precharge Time ) /P 00| - [120] - ns -
Row Address Strobe Pulse Width tRAS [ 150 J10000 | 200 110000 | ns -
Column Address Strobe Pulse Width | tcas 75 1100001 100 10000 | ns ~
Row 10 Coiumn Strobe Lead Time WRep [ 30 7% | 3| 100 | ns 13
Row Address Selup Time tASR Q - 0 - ns -
Row Address Hold Time tgaH | 20 - 25 - ns -
Column Address Setup Time i : ) asg | 0 - 0 - s -
Column Address Hotd Time tCAH 35 - 45 - ns -
Column Address Hold Time Relerenced lo RAS AR 9% [ - 12| - |ns |17
Transiion Time (Rise and Fall} .. . T 3 50 3 50 ns
flead Command Setup Time RES G - 0 — ns —
Read Command Hold Time tRCH 3] - 0 - ns 14
Read Command Hold Time Referenced to RAS tRRH 8] — 0 — ns 14
Wnite Command Hold Time o ) wWweH | 3% | - 45 - ns -
Wate Command Hold Time Referenced to RAS ) WY CR 96 - |1z20 - ns 17
Wriite Command Pulse Width WP 35 - 45 - ns ~
Write Command to Row Sirobe Lead Time tRWL 45 - 55 - ns -
Wirite Command (¢ Column Strobe Lead Time - : towl | 45 - 5 [ - ns -
Data in Selup Time - e | tos Q - QO - ns 15
Data in Hold Time ' IDH 36 — 45 — ns 15
Data mn Hold Time Referenced to RAS pHr | 95 | - j1of - s 17
Calumn o Row. Strobe Precharge Time lecgp | 10 — 110 — ns -
RAS Hold Time ) . wsH | 5 | - e[ = [ns -
Refresh Penod : - tRESH — 2.0 - 20 | ms -
WRITE Command Selup Tirne wes | -10f - [=10] = | ns 16
CAS 10 WRITE Delay - wwp | 46 [ - 55| = s 16
RAS to WRITE Delay e tpwp | 120 ] - J1es | — 1ns 16
CAS Hold Time tesy | 150 | — |0 - [ os -
TAT Precharge Time {Page Mode Cycla Only) : \ep 60 — 80 — ns -
Page Mode Cycle Time pC 145 | — 200 | - s -

8.
9.
10.
1.
12,
13.

4.
15.

16.

The specitications for tre (min), and tRwC (min} are used only to indicate cycle time at which proper operation over the full
temperature range (0°C=TA =70°C) is assured.

AC measurements t7=5.0ns.

Assumes that tRCD S tRCD tmax).

Assumes that tRCcpE tRep (max).

Measured with & current load equivelent to 2 TTL (=200 gA, +4 mAl) loads and 100 pF with the data output tip points set at
VoH=2.0V and Vo =08 V.

Operation within the tRCE (max) mit ensures that IRAC tmax) can be met. tRCD (max) is specified as a reference point ony; it
{RCD & greater than the specified tgepimaxt limit, then access time is controlled exclusively by LCAC-

Either tRRH Ot tRCH must.be satisfied for a read cycle

These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge i delayed wiritg of read-
modify-write cycles.

WyCS. IcwD and (R aré not restrictive operatng pararneters They are included in the data sheet as electrical charactenstlcs
only; if twegZ=twes (mind, the cycle is an early write cycle and the data out pin will remain open circuit (high impedance)
throughout the entire cycle: if 1owD 2 towD (mind and RO = tRw( (mink, the cycle is read-write cycle and the data out will
contain data read from the selected cell; if neither of the above sets of conditions is satisfied. the condition of the data out lat ac-
cess timet is indeterminate.

. 1AR Min = IAR = IRCD + 'CAH

pHR Min £ iDHR = RCD + IDH
WYCR Min £ WWCR = WRCD *+ WCH

. toff Imax) defines the time at which the output achieves the open circuit condition and is not referenced to oulput voltage levels.
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READ CYCLE TIMING

g RC
L 1RAS
: IAR—«--——DJ
Yy — ——_
AT o J N
L= 3
- ICSH 5 P ——
le———RCD o ] RSH - r(—'CHP—ﬁ
1 3 1
= Vi — \- AS {
e X £/
1RAH
1ASR <—>|1A5c—>| - [ ICAH-
H— Row Colurmn
A
delresses vy — Address Address
1 ¥
b= LR R H
{RCS e = RCH
— VIH— R’ A
|tf—————— 1 C A
- tRAC | |JeloFF
VOH —
I, Valid
Q {Data Out} VoL High Z- ! Dsta
WRITE CYCLE TIMING
RC
RAS: T
Vg — 3 . - -
RAT I N taR————> _ 7 )
viL —
- RSH——————J | IRP——
Mol 'CsH o
l«———RCD B cAS - foe—tCR P—m
VIH— AL ZL
TES IH S
Vi — \ . .
RAH
tASA Ie{ Lo tASC e [ - CAH
Addresses
VIL_m Address i Address
- WCWL -
WS- E e Ly CH
W
viL—
v
D[Dala Inj IH m
ViL—
VO - 4 -,
G (Bata Out) voL— high
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PAGE MODE READ CYCLE

-t IRAS -
ViH— B \
s \1— AR ——]
ViL— N ‘ —7]
bt {CSH e p———RSH —— | =] 'RP
o e >
l— 1RCD et iCase] teetCrm] lcAS e 'CAS be— 1CRP —w|
ViH— - e r
CES v : Z
0 — . i
T R VRS T ) PR - |<—ICAH =1 C A H
IASR-Mel [~ FASC ] [~ — tasc IASCae] [
Add YiH— Row Col Col Col
resses Vil — I Add aad] ¥ Add ] Aad
cace—»] |<-—1CAc |1—'CAC—-D|
g TRAC — W =] [—OFF 1QOFF +=m| r—OFF
v
_ p 7
Q1Data Owll Hi-Z
YoL— . X 1
—>| l—1RCS
tRcs—>1 — — iq—tnm — |<—tncH
L 'y
ViL—
PAGE MODE WRITE CYCLE
o 1 s
v , RAS ~
A H \q—ma—-;- Z
ViL— - N
e—1cSH = — (RSH—3 [—3mL 1RP
PC >
o R D= ICAS =i i tCP >+ ICRP
a—— Vig— i ' 15— = 10 A S -
{AS H \\ 2
ViL— /
| = 1CAH — tCaH [ 1CAH
IASR le—1A5C tasc TASC =] |-
VIH— Col Cal. Tol 7
AduressesVIL _ Add Add Add N
WACH .y WCHE— weH »
B oW 3] cwL » - f— 10y —]
" XXX e Bl e e
W
.9.9.9.9.91 - ,
Uy 3 ' .
BACR — :
DS - -1—1DH->| DS -3
ViH—
DiCatalin!
R [ o
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RAS-ONLY REFRESH CYCLE
[Data-in and Write are Don't Care, CAS is HIGH)

(RC =
— VIH— e (A S ———————————]
BAS IH \ RAS: \
Vi —
[e—— tRP ——3m
Fe—1RAH—
l<'ASR

Addresses,

AQ-AG \\[;IE: X‘x’x’x’x’ i Row Address

LARXXRXRXKXXXXKXXXXARXXKX

READ-WRITE/READ-MODIFY-WRITE CYCLE

TRWEC - L

" IRAS >
RS Y P — .—pl ) b
RAS Vi - S AP j -\
- f RSH 3l fu— tRP—n]
- +— tCSH »
le—— RCD I ICAS o - LC R Py
s RN [ f *\
URE I .
(RAH
iascw e jweican
saesas TN e JOOR, maere JOOCOOCOOQOOCORCTONCNK
! J
I - .
) Iﬂcs-ol e lowp—————""M ‘(I:RV:VLL-::""
ViIL—
we - [ OFF
|<—‘CAC—)- 11
@ (Data Gun ¥ OH™ High Z ] Valid
Vol — 3 Data
o L.— RAC > ‘,l
_ DS |<—->-10H
R Y Y Y Y WV WV W W AV A VWAV W WALV .Y, Valid
oo 1 RO KRN ROCX KKK, Lo X KXHKXXXRKKIRLK.
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FIGURE 2 — FUNCTIONAL BLOCK DIAGRAM
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MCM6665B

DEVICE INITIALIZATION

Since the B4K dynamic RAM is a single supply &V only
device, the need for power supply sequencing is no longer
required as was the case in older generation dynamic RAMs,
On power-up an initial pause of 100 microseconds is required
for the internal substrate generator pump 10 establish the
correct bias voltage. This is to be followed by a minimum of
eight active cycles of the row address strobe {(clock) to
initialize the varicus dynamic nodes internal 1o the device.
During an extended inactive state of the device {greater than
2 ms wilh device powered upl the wake up sequence (8
active cyclesl will be necessary o assure proper device
operation.

The row address strobe is the primary “clock” that
activates the device and maintains the data when the RAM is
in the standby mode. This is the main feature that distin-
quishes it as a dynamic RAM as opposed 10 a static RAM. A
dynamic RAM is placed in a low power standby mode when
the device receives a positive-going row address strobe. The
variation in the power dissipation of a dynamic RAM from
the active to the standby state is an order of magnitude or
more for NMOS devices. This feature is used to its fullest ad-
vantage with high density mainframe memory systems,
where only a very small percentage of the devices are in the
active mode at any cne time and the rest of the devices are in
the standby mode. Thus, large memory systems can be
assembled that dissipate very low power per bit compared to
a system where all devices are active continuously.

ADDRESSING THE RAM

The eight address pins on the device are time multiplexed
wilh two separale 8-bit address fields that are strobed at the
beginning of the memory cycle by two clocks lactive
negativel called the row address strobe and the column
address strobe. A total of sixteen address bits will decode
one of the 85,536 cell locations in the device. The colurnn
address strobe follows the row address strobe by a specified
minimum and maximum time called "tRep.” which is the
row to column strobe delay. This time interval is also referred
to as the multiplex window which gives flexibility to a system
designer to set up his external addresses into the RAM.
These conditions have to be met for normal read or write
cycles. This initial portion of the cycle accomplishes the nor-
mal addressing of the devica, There are, however, two other
variations in addressing the 84K RAM: one is called the page
mede cycle {described later) where an 8-bit column address
field is presented on the input pins and latched by the TAS
clock, and the other is the RAS only refresh cycle (described
later) where a 7-bit row address field is presented on the in-
put pins and latched by the RAS clock. in the latter case, the
most significant bit on Row Address A7 {pin 9 is not re-
quired for refresh. See bit address map for the topology of
the cells and their address selection.

NORMAL READ CYCLE

A read cycle is referred ta as normal read cycle ¢ differen-
tiate if from a page-moderead cycle, a read-while-write
cycle, and read-madify-write cycle which are covered in a
later section.

The memory read cycle begins with the row addresses
valid and the RAS clock transitioning from Vi to the V)
level. The TAS cleck must also make a transition from V| to
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the V(L level at the specified tgcp timing timits when the
column addresses are latched. Boih “the WAS and TAS
clocks trigger a sequence of evénts which are controlled by
saveral delayed internal clocks. Alse, these clocks are linked
in such a manner that the access time of the device is in-
dependent of the addréss multiplex window. The only
stipulation is that the TAS clock must be active before or at
the tgrCpD maximum specification for an access (data valid)
from the RAS clock edge to be guaranteed {trac). If the
IR maximum condition is nol met, the access ((CAC)
trom the TAS clock active transition will determine read ac-
cess time. The external CAS signal is ignored until an inter-
nal RAS signal is available, as noted in the functional block
diagram. Figure 2. This gating feature on the CAS clock will
allow the external TAS signal to become active as soon as
tha row address hold time (1R AH! specification has been met
and defines the tgcp minimum specification. The time dif-
ference between IRCpH minimum and IRED Maximum can be
used to absorb skew delays in switching the address bus
from row to column addresses and in generating the CAS
clock.

Once the clocks have become active, they must stay active
for the minimum (tgag) period for the RAS clock and the
mininum {teag) period for the TAS clock. The RAS clock
must stay inactive tor the minimum {tgp) time. The former is
for the completion of the cydle in progress, and the latter is
for the device internal circuitry 10 be precharged for the next
active cycle.

Data out is not latehed and is valid as long as the CAS
clock is active, the output will swilch to the three-state mode
when the CAS clock goes inactive. The CAS clock can re-
main active for a maximum of 10 ns HeRP! into the next
cycle. To perform a read cycle, the write (W) inpul must be
held at the V| level from the time the TAS clock makes its
active ransition {(tRCg) 1o the time when it transitions into
the inactive {trcH) mode.

WRITE CYCLE

A write cycle is similar to a read cycle except that the Write
{W) clock must go active (VL levelt at or before the TAS
clock goes active at a minimum twCs time. If the above
condition is met, then the cycle in progress is referred 1o as a
early write cycle. In an early wrile cycle. the write clock and
1he data in is referenced to the active transition of the CAS
clock edge. There are wo important parameters with respect
to the write cycie. the column strobe 1o write lead time
{(tcwL) and the row strobe 10 write lead time (tRwL). These
define the minimum time that RAS and CAS clocks need 1o
be active after the write operation has started (W clock at
VI level.

It is also possible to perform a late write cycle. For this
cycle the write clock is activated after the CAS goes low
which is beyond thwecg minimum time. Thus the parameters
towL and tpyyL must be satisifed before terminating this
cycle. The ditference between an early write cycle and a Jate
write cycle is that in a late write cycle the write (W) clock can
occur much later in time with respect to the active transition
of the CAS clock. This time could be as long as 10
microseconds — [tRWL + tRP + 2Tl

At the start of a write cycle, the data out i$ in a three-state
condition and remains inactive throughout the cycle. The
data out remains three-state because the active transition.
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of the write {W clock prevents the CAS clock from enabling
the data-out buffers as noted in Functiona! Block Diagram.
The three-state condition thigh impedance) of the Data Cut
Pin during & write cycle can be etffectively utilized in a systern
that has a common input/ output bus. The enly stipulation is
that the system use only early write mode operations for all

‘write cycles to avoid bus contention.

READ-MODIFY-WRITE AND READ-WHILE-WRITE CYLES

As the name implies, both a read and a write cycle is ac-
complished at a selected bit during a single access. The read-
madify-write aycle is similar ta the late write oycle discussed
above. ’ ’

For the read-modify-write cycle a normal read cycle is in-
itiated with the verite (W) clock at the V) level until the read
data occurs ‘at the device access time [tRaC). Al this time
the write (W} clock is asserted. The data in is setup and heid
with respsct to the active edge of the write clock, The cycle
described assumes a zero modify time between read and
wrile. -

Another variation of the read-modify-wrile cycle is the
read-while-write cycle. For this cycle, the following
pararmeters (tRWD. tcwp! play an important role. A read-
while-write ¢cycle starts as a normal read cycle with the wnte
(W) clock being esserted at minimum twp or minimum
tewD time, depending upon the application. This results in
starting a write operation to the selected cell even before
data out cocurs. The minimum specification on tRwD and
tewD assures that data oul does occur. In this case, the

datain is set up with respect to write (W) clock active edge.

PAGE-MODE CYCLES

Fage mode operaticn allows faster successive data opera-
tions at ‘the 256 column locations. Page access toact is
typicaily half the regular RAS clock access (tRac) on the
Motorola 84K dynamic RAM. Page mode cperation consists
of holding the RAS clock active while cycling the TAS clock
to access the column locations determined by the B-bit
column address field. There are two controiling factors that
limit the access to all 266 column {ocations in one BAS clock
active operation. These are the refresh interval of the device
(2 ms/128=156.6 microseconds) and the maximum active
time specification for the RAS ciock (10 microseconds).
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Since 10 microseconds is the smaller vaiue, the maximum
specification of the RAS clock on time is the firmiting factor
of the number of sequential page accesses possible. Ten
microseconds will provide approximately (10  micro-
seconds/ page mode cycle time) 50 successive page accesses
for every row address selected before the RAS clock is reset.

The page cycle is always initiated with a row address being
provided and latched by the RAS clock, followed by the
column address and TAS clock. From the timing illustrated,
the initial cycle is a normal read or write cycle, that has been
previously described, followed by the shorter TAS cycles
Itpch. The TAS cycle time (1pch consists of the CAS clock
active time (tcag), and CAS clock precharge time {tcpl and
twao transitions. in addition to read and write cycles, a read-
modify-write cycle can also be perfarmed in a page mode
operation. For a read-modify-write or read-while-write type
cycie, the conditions normal to that mode of operation will
apply in the page mode also. The page mode cycles il-
lustrated show a series of sequential reads separated by a
series of sequential writes. This is just one mode of opera-
tion. In practice, any combinaticn of read, write and read-
modify-write cycles can be performed 1o suit a particular
application.

REFRESH CYCLES

The dynamic RAM design is based on capacitor charge
storage for each bit in the array. This charge will tend to
degrade with time and temperature. Therefore, to retain the
correct information, the bits need to be refreshed at least
once every 2 ms. This is accomplished by sequentiaily
cycling through the 128 row address locations every 2 ms, or
at ieast one row every 15.6 microseconds. A normal read or
write operation to the RAM will serve 10 refresh all the bits
(256) associated with that particular row decoded.

momy Refresh — When the memaory component is in
standby the BAS only refresh scheme is employed. This
refresh method performs a RAS only cycle on all 128 row
addresses every 2 ms. The row addresses are latched in with
the RAS clock, and the associated internal row tocations are
refreshed. As the heading implies, the CAS clock is not re-
quired and should be inactive or at a V) leve! to conserve
power.
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PIN ASSIGNMENT COMPARISON

MCM4116 MCM4A517

Ve

PIN VARIATIONS

PIN NUMBER MCMANIE MCMasT? MCME664A | - MCMBE6E5B
1 Vapl-5WV) N/C REFRESH N/C
8 Yppl+12 V) vee Ve veeo
9 vecl+s W) N/C A7 A7
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MCMGBESB BIT ADDRESS MAP

P &
Row Address A7 AE AS A4 A3 A2 A1 AQ
Column Address A7 A6 AS A4 AJ AZ 41 AD Columnn Addrescos
Row Hex Dec A7 A6 A3 A4 A5 AZ A0 A1
FE 24 1 1 1 1 1 1 1 @
FFOo® 1 1 1 1 111
FC 262 1 1 1 1 1 1 0 0
FOO25%3 1 1 1 1 i1 0 1
FA 260 1 3 1 1 1 0D 1 0
FB 261 1 1 1 1 1 ¢ 1o
F8& 248 1 1 1 1 LI R )
F& 248 1 1 1 1 1 g 0 1
.
[ R O I e I A
€y 183 11 9 0 0 0 0 |
BFE 191 1 0 1 1 1 1 1 1
BE 1% F 0 1 1 1 1 1 @
.
8 1 1 0 0 ¢ 0 0 1 1
82 X 1 090 0 0 0 0 1 0
% ] 122 1 0 0 0 9 0 0 1
5 80 122 1 0 0 0 9 9 0 0
32 7 6 0 1 1 1 1 1 1 0
s > O 0 1 o
g EZo - N R TS T TS R Y (1]
3 .
.
.
42 8 0 1 6 0 0 9 1 0
42 6 0 1 e O O ¢ +
a0 64 o 1 ¢ 0 9 0 0 0
41 4 0 Q ¢ 0 0 9 |
F € 0 0 1 1 4 1 11
3€ 62 ¢ 6 1 | [
I & e a0 1 1T 0 1
zi ST
== & = .
.
[2] 4 o 0 ® 6 o0 1 o0 0
- eeral® 3 0 0 0 ¢ 0 0 1o
s 2z g @ 2 o oo o0 o9 0 o 1 0
5 3 528 o 1 6 0o 0 0 0 0 0 1
W o0 ¢ o b 0o 0 0 O O
®
= =S BE5L383853
£szn s atesssmenmammo
§3°' = oo ~-0o--o
§Q"“ - - SO -0
27" e e i == =
2"" - ~Fo00Q0O0OO0OCQ
3-- |- ~ Ly e R = Y Y = =]
2""' = - [aR=ielalsajayay=]
- e [=Ragli=R-Ro ol a]
DE.—.— o o [ == === =]

242

Data Stored=Din @ AQx ® A1y

Column Row
Data
AR | ARE* | stores
0 0 True
0 1 Inverted
1 0 inverted
1 1 True



@ MOTOROLA MCM6665C

Product Preview I

MOS

64K BIT DYNAMIC RAM .. IN-CHANNEL, SILICON-GATE)
The MCMGEEBC is a 65,536-bit, high-speed, dynamic Randem- 65.636-BIT
Access Memory. Organized as 65,536 one-bit words and fabricated ’
using HMOS high-performance N-channel silicon-gate technology, this DYNAMIC RANDOM ACCESS
new breed of 5-volt only dynamic RAM combines high performance MEMORY

with low cost and improved reliability.
By multiplexing row- and column-address inputs, the MCMBGG5C
- requires only eight address lines and permits packaging in standard
16-pin dual-in-line packages. Complete address decoding is done on
chip with address latches incorporated. Data out is controlled by CAS,
allowing for greater system flexibility.
All inputs and outputs, including clocks, are fully TTL compatible.
The MCME665C incorporates a one-transistor cell design and dynamic
storage techniques.

P SUFFIX

® Organized as 66,536 Words of 1 Bit
Single -5 V Operation (1 10%) PLASTIC PACKAGE
CASE 643

.

® Full Power Supply Range Capabilities

® Maximum Access Time
MCMBBE5C-12 = 120 ns
MCMBBB5C-15 = 150 ns
MCMBBEEC-20 = 200 ns PIN ASSIGNMENT

® Low Power Dissipation
® Three-State Data Qutput
® Iniernal Latches for Address and Data Input
@ Early-Write Common [/O Capability
& 16K Compatible 128-Cycle, 2 ms Refresh
® RAS-only Refresh Mode
# Hidden Refresh Available
@ CAS Controlied Cuput
® Upward Pin Compatible from the 16K RAM {MCM4118, MCM4B17)
® Fast Page Mode Cycle Time
® Laser Redundancy
PIN NAMES
BLOCK DIAGRAM -—Vop AQ-AT7 . ... ... ... Address input
- Vgg Do Data In
Precharge] A - Data Qut
Clock Memory é Mermory s ] W Read/Write Input
A= & Array g Array £ ... Row Address Strobe
B S 3 .Column Address Strobe
£ .
e - Row Decoder £ | Row Decoder § [ RAS coeono Power{+5V)
An 3 5 L e .. .Ground
2 ] = - © [T
@ Memary © Memory f] CAS
A3 - % Array Array les] S |+ Wiite, W
2 K
- O ]|
Ad = Mermory . Memory g . . o
£ Array & Array 3 This device contains Circutry 10 protect
4B~ @ g @ [« Data in, D the inputs against damage due to high
e & Row Decoder | & | Row Decoder E |» Cuiput stanc voltages or electnic fields;
5 c - Date. G however, it is advised l_ha‘. normal
INE £ 154 lé precautions be taken o avoid applica-
Memory ] Momory - tion of any voltages to this high-
Precharae] Array © Afray . " 0
Clock impedance circuil.

This document contains information on a prod_ucl under_ developrnent. Motorola reserves the
right te change or discontinue this product withgut notice
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@ MOTOROLA

MCM6256

L

Product Preview

256K-BIT DYNAMIC RAM

The MCME6256 is a 262,144 bit, high-speed, dynamic Random Access
Mermory, Organized as 262,744 one-bit words and fabricated using
Motorola’s High-performance silicon-gate MOS (HMOS) technology,
this new single +5 volt supply dynamic RAM combines high perfor-
manoe with low cost and improved reliability. The MCME256 has the
capabitity of using redundancy and is manufactured using advanced
direct-step on wafer photolithographic equipment.

By multiplexing row and colurnn address inputs, the MCMB6256 re-
quires only nine address lines and permits packaging in standard 16-pin
300 mil wide dual-in-line packages. Complete address decoding is done
on-chip with address latches incorporated. Data out {Q) is controlled by
CAS allowing greater system flexibilily.

Al inputs and outputs, including clocks, are fully TTL compatible.
The MCMGE256 incorporates a one transistor cell design and dynarnic
storage_lechniques. In addition to the RAS-only refresh mode, a CAS
before RAS automatic refresh is available. The MCMG256 has an ex-
tended “page mode” feature which allows column accesses of up to
512 bits within the selected row.

@ QOrganized as 262,144 Words of 1 Bit
® Single +5 Voit Operation ( £+ 10%
® Maximum Access Time:
MCME266-10= 100 ns
MCMB266-12= 120 ns
MCMB266-15= 180 ns
® Low Power Dissipation: -
70 mA maximum (Activel MCM6256-10
4.5 mA maximum ({Standby)
Three-State Data Output
Early-Write Common 1/0 Capability
286 Cycle, 4 ms Refresh
&AS-Only Refresh Mode
Automatic (CAS before RAS) Refresh Mode
Extended Page Mode Capability
50 ns Page Access Time — MCMB266-30
100 ns Page Cycle Time — MCM6256-10

MOS

{N-CHANNEL, SILICON-GATE}

262,144 BIT .
DYNAMIC RANDOM ACCESS
MEMORY

A0 Memory Array RAS
w
AY—w] Spare Bits E
g S
A2—» € Column Decoder 5 =
5 Spare Bits g
A3 el % = p . g
- > § Memory Array = B
Ad g ] 2| & fa— Write, W
S g Memory Array gl &
A5 el 213 a1 <
8 = Spare Bits g
e o
A6 3 Column Decoder E f— DataIn, D
<« =
AT Spare Bits g
A= Memory Array " pe—Data Qut, Q

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 690 CASE 648
PiN ASSIGNMENT

PIN NAMES
AD-A8 -Address Input

. Head/Wrue Input

.. Row Address Strobe

.. Column Address Strobe
Power {+5 Vi

- Ground

This device contains Gircuitry 1o protect
the inputs against damage due to high
static voltages or electric fields; however,
it is advised that narmal precautions be
taken 10 aveid application of any voltage
higher than maximum rated voltages to
this high-impedance circuit.

This document ¢ontains intarmation on a praduct under development. Motorols reserves the
fight to change or discontinue this product without notice.
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MCM6257

Product Preview

256K-BIT DYNAMIC RAM

The MCME257 is a 262,144 bit, high-speed, dynamic Random Access
Memory. Organized as 262,144 one-bit words and fabricated using
Motorola’'s High-performance silicon-gate MOS (HMOS) technology,
this new singie +5 volt supply dynamic RAM combines high perfor-
mance with low cost and improved reliability. The MCMB6257 has the
capability of using redundancy and is manufaciured using advanced
direct-step on wafer photolithegraphic equipment.

By multiplexing row and column address inputs, the MCMBG257 re-
quires only nine address lines and permits packaging in standard 16-pin
300 mil wide dual-in-line packages, Compiete address decoding is done
on-chip with address Jatches incorporated. Data out {Q) is controlled by
TAS allowing greater system flexibility. :

All inputs and cutputs, including clocks, are fully TTL compatible.
The MCMB257 incorporates-a one transistor cell design and dynamic
storage_techniques. In addition ta the RAS-only refresh mode, a CAS
before RAS automatic refresh is available. Another special feature of
the MCMB25/ is nibble mode, allowing the user to serially access up to
4 bits of data at a high data rate. Nibble mode addressing is controlled
by the addresses on pin 1 1A8 row and A8 column).

® Crganized as 262,144 Words of 1 Bit

® Single +5 Volt Operation { £ 10%)

® Maximum Access Time:
MCMGB257-10= 100 ns
MCMG257-12= 120 ns
MCME257-15= 180 ns

® Low Power Dissipation:
73 mA maximum (Activel MCMB257-10
4.5 mA maximum (Standbyt

Three-State Data OQutput

Early-Write Common I/ 0 Capability

256 Cycle, 4 ms Refresh

RAS-Only Refresh Mode

Automatic (TAS before RAS! Refresh Mode

Fast Nibbie Mode on Read and Write Cycies
20 ns Access Time
50 ns Cycle Time

MOS

(N-CHANNEL, SILICON-GATE)

262,144 BIT
DYNAMIC RANDOM ACCESS
: MEMORY

L SUFFIX ' P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 690 ) CASE 548

PIN ASSIGNMENT

PIN NAMES'

.......Address Input
......... Y - £ I [

S0 .. . Row Address Strobe
..... .. ..-.Column Address Strobe
e ... .Power {+5 V)
.................. ... Ground

A0 Memory Array . HAS
153
A i o Spare Bits E
s}
2 & Calumn Decoder 5 A
—» c s =
A § 5 Spare Bits é
-4 w
g3 Memory Array E{
Ad —] g g » Z e Wirite, W
£ g Memary Array gl &
AB 12
c% & Spare Bits &
o
A6 =2 Column Decoder £ [ Dataln. D
z £
A7 ] Spare Bits B
A8 Memory Array " Je—rpaaoua

This device contains circuitry 10 protect
the inputs against damage due to high
static voltages or electric fietds; however,
it is advised that normal precautions be
taken to avoid application of any voltage
higher than maximum rated voltages to
this high-impedance circuit.

This documant contains inforrmation on a product under development. Motorola reserves the
right 10 change or discontinue this preduct without notice,
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ABSOLUTE MAXIMUM RATINGS {See Note

Rating Symbol Value Unit
Voltage on Any Pin Relative to Vgg vee. ~1te +7 v

. Vin: Vout
Cperating Temperature Range Ta 0to +70 °C
Storage Temperature {Ceramic) Tsigl -850 +150 °C
Storage Temperature {Plastic) Tsig2 -5 10 +125 °C
Power Dissipation Pp 1.0 w
Data Out Current (Short Circuit) lout 50 mA

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED
COPERATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS

FIGURE | — QUTPUT LOAD
5V

970 &

¥Includes Jig Capacitance

{Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit Notes
Supply Voltage MCM6287-10, -12. 16 1 Ve 45 5.0 56 v 1
V55 0 0 0 v 1
Logic 1 Voltage, All Inputs ViH 24 — Vet ) 1
Logic O Voltage, Al Inputs Vi -1.0 - 0.8 v 1
DC CHARACTERISTICS
Characteristic Symbol | Min | Max | Units |[Notes
¥ Power Suppty Current
MCME257-10, tRe =200 ns — 70
MCMB257-12, trey =230 ns et - 66 | mA | 4
MCMB257-16, 1R =260 ns - | .57
Voo Power Supply Current (Qutput Not Loaded)
Standby [lefo] - 45 [ mA | 5
Vee Power Supply Current During RAS only Refresh Cycles
MCME257-10, tre =200 ns - 60
MCMB257-12, tgc=230ns lcca - 56 [ ma | 4
MCMB257-16, 1R =260 ns — 50
V. Power Supply Current During Automatic (TAS Before RAS) Refresh
MCMEB257-10, 1R =200 ns - 65
MCMB257-12, tge =230 ns lecd - 680 | mA | 4
MCME257-16, tpe = 260 ns — 56
Y¢o Power Supply Current During Nibble Mode
MCMB257-10, tyc =50 ns - 2%
MCMB267-12, tyc =165 ns locs - 2 fmA | 4
MCME267-15, tyc=80ns - 20
Input Leakage Current (Vgg=Vin=Vee) {(Any Input) Ly - 10 | pA -
Dutput | eakage Currant (CAS at logic 1, 0= Vo,155.5) o1y -] W0} A | —
Output Logic 1 Voltage @ laut= — & mA VOH 249 - v -
Output Logic 0 Valtage @ lgyt=4.2 mA VoL - {od | Vv -
CAPACITANCE (1=1.0 MHz, Ta=25°C, Vcc=5 V, Periodically Sampled Rather Than 100% Tested)
Parameter . Symbol | Typ | Max { Unit |[Notes
input Capacitance (AG-A8), Ci - 7 pF 7
[Input Capacitance BAS, CAS, WRITE Ciz 10 [ eF | 7
Output Capacitance (Q), {CAS = V)4 to disable output] Co - 7 pF 7
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AC OPERATING CONDITIONS AND CHARACTERISTICS {Read Cycles)
{Full operating voltage and temperature range unless otherwise noted. See Notes 2, 3, 6, and Figure 3!

READ CYCLE
Symbol MCMG257-10(MCMB6257-12MCME257 - 15|
Paramater Standard Aliernate Min | Max | Min | Max | Min | Max [Units |Notes
Random Read or Write Cycle Time tRELREL 1Re 210 — 1230} — | 260 | - ns + 89
Access Time from Row Address Strobe tRELQYV tRAC - WO - [1207 — 180 | ns {10,712
Access Time from Column Address Strobe 1 WCELQV 1CAC - 50 - 60 - 7% ns |11, 12
Row Address Strobe Pulse Width tRELREH 1RAS - 110 10000 120 {1000C[ 150 (10000| ns —
Column Address Strobe Pulse Width tCELCEH 1CAS 60 100000 60 N0Oodl 75 1000C| ns -
Refresh Period RVRV IRFSH ~ - 4 - 4 - 4 ms -
Row Address Strobe Precharge Time tREHREL tRp 90 - |00 - 00 | - ns -
Column to Row Strobe Precharge Time ICEHREL iCRP 16 - 20 - 12 - ns -
Row to Column Strebe Lead Time tRELCEL - RED - 20 50 2 &0 25 75 ns 13
RAS Hold Time : tCELRER tRSH 60 | —[60 | ~] 7] - |n [ -
TAS Hotd Time {RELCEH tCSH 100 | - 12| - 1180 = | s | —
Row Address Setup Time 1AVREL . tASR 0 - 0 - 0 - ns | —
Row Address Hold Time 1RELAX tRAH 10| - 12 - 15 - ns —
Column Address Setup Time ' 1AVCEL tasc | 0 - 0 [ - ns | —
Column Address Hold Time 1CELAX 1CAH 15 - 20 - 26 - ns —
Transition Time {Rise and Falll 7 T 3 50 3 5] 3 50 ns 2
Read Command Setup Time BAHCEL tRCS 0 — 0 — 0 — ns —
Read Command Hold Time ICEHWX tRCH 0 — 0 — O - ns 14
Read Command Hold Time Referencid to RAS IREHWX tRRAH 20 — 20 - 20| - ns 14
Output Buffer and Turn-0ff Detay ) 1 tcenoz 1OFF o | 26 0 0 o 30 [ ns | 17

NOTES: 1. Al voltages referenced to Vgg.

- Vi min and V(| max are reference levels for measuting timing of input signals. Transition times are measured between V| and
VIL

. An initial pause of 200 ps is required after powsr-up followed by any 8 RAS cygles before proper device operation guaranteed.
To ensure proper initialization of the internal refresh counter, a minimum of 8 TAS-before-FAS refresh cycles is required.

. Current is a function of cycle rate and output Ioadlng. rnaximum currsm is measured at the fastest cycle rate with the output
open. .

5. AAS and TAS are both at a logic 1. )

6. The transition tims specification applies for input signals. In addition to mesting the transition rate specification, all input

signals must transit, between V| and V))_ {or between V| and ¥y} in @ monclonic manner. A
7. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C= -ﬁ-

(&3

pt]

=

8. The specifications for tre {min), trwc (minl, and nibble cycle time {yc) are used only to indicate cycle time at which propsr
operation over the full temperature range (0°C=Ta <70°C) is assured.
9. AC measurements are made with tT=5.0 ns.

10. Assurmes that tgcp =tRCD (maxt. I 1g¢p is greater than the maximum recommended value shown in this table, traC exceeds
the value shown. .

11. Assumes that tocp>tRCD fmax).

12. Measured with a current load equivalent to 2 TTL {=200 pA +4 mA} Loads and 100 pF VoH= 2 0V, VgL=08 V).

13. Operation within the tRep (max) limit ensuras that tg 4 Imax) can be met. 1pep imax) is specified as a reference paint only, if
1RCp is greater than the specified tgop (max) limit, then access time is control!ad by tcacC.

14, Either 1rRH O tRCH Must be satisfied for a read cycle. :

15. These parameters are refersnced to CAS Ieadmg edge in random wme cycles and to WRITE leading edge in delayed write or read-
modify-write cycles.

16, tyycs and towD are not resmctlve operating parameters. They are included in the data sheet as electrical characteristics only; if
tWOS 2 twes Iminl, the cycle is an early write cycie and the data out pin will remain open circuit (high impedance) throughout
the entire cyele; if iy D= tEwD (minl, the cycle is read-write cycle and the data out will cortain data read from the selected cell;
if neither of the above sets of conditions is satisfied, the condition of the data out lat access time} is indeterminate.

17. tofs Imax) defines the time at which the output achieves the open cireuit condition and is nat referenced 10.output voltage fevels.

2-47



MCMé6257

READ CYCLE TIMING

i tRC g
- 1RAS
ViH- -
FAS v N % \
LCSH | [ RP—
hg————1RCD RSH - b {C R e
fof———————— [ A\ 5 ] \
ViH— - '
e N\ /
M \ 'y
TRAH
tASR 3] 1450 [~ <-ICAH->I

ViH— -
Address Row
Vi — Address 4

Column
Address

e

- IRRH:
—» RCH

(R St
W VIH=
J————— 1 CAC————]
LRAC — [—tOFE
1 {Data Gut) VoH™— High Z ¥, Velid
Vol - : y Data
AC OPERATING CONDITIONS AND CHARACTERISTICS {Write and Read-Modify-Write Cycles!
(Fuli operating voltage and temperature range unless otherwise noted. See Notes 2, 3, 6, and Figure 1)
WRITE CYCLE
Symbol MCME257-10]MCMB257- 1M CM6267-15|
Parameter Standard Al Min [ Max | Min | Max | Min | Max |Units | Note
Write Command Setup Time BWLCEL tWes Q - 0 — 0 - ns 16
Write Command Hold Time 1CELWH WeH 15 - 20 - 26 - ns -
Write Command Pulse Width WLWH twip 15 — 20 — — ns -
Write Command to Row Strobe Lead Time WLREH tRWL 40 - 50 - 60 - ns -
Write Command to Column Strobe Lead Time YWLCEH CWL 20 — 30 - 40 — ns -
Data in Setup Time 1DVCEL 1Ds 0 - [} - 0 = ns 15
Data in Hold Tirme toELDX DH B - U %1 - ns | 15
READ-MODIFY-WRITE CYCLE )
Symbol MCMB257-10jMCME257-12MCMB257-
Parameter Standard Alternate Min | Max | Min | Max | Min [ Max | Unit | Note

Reag-Modify-Write Cycle Time IRELREL - IRWC 210§ - 1230 - | 260 ] - ns |89
CAS 10 WRITE Delay ) 1CELWL WD 15 - - 5 — ns | 16

RMW Cycle RAS Pulse Width \RELREH TRRW 110 ]10000] 120 [16000} 150 |10000| ns | —

RMW Cycle TAS Pulse Width tCELCEH LCRW 60 [10000] &0 f1oooof 7B hoooo| ns [ —
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EARLY WRITE CYCLE

tRC »
RAS AP — 3
Vik- T ¥
FAS N
viL- .
t. ) 1 |
CSH TRan —> CRP =
- RWL
l—— 'RCD -
w0 N s o4
ViL- ~
- 1CwL . -
(ASR Jet—3n e (R AH lo— t A —
ViR~ Row Column b
Address Vi - Address Address
LASC=pe| |wg—
WCS——  —I- WCH
[ hyp —=
w
ViL- £ E
DS ] f—— ([ —I]

Vg~ - Vaiid

VOoH— o S
tData Qut) i
Q u va High Z

READ-MODIFY-WRITE OR LATE WRITE CYCLE

- BWE »
- RRW > |w—— tpp ——»]
— VIH— 3
CTYS v S N
L=
-« 1CSH ol 1CRP S
fe——————tRSH————]
- 1RCD = ft—Int 1CWD .
Vin— — - CRW » |-
TAS y o : /]
L=
Le S - sl s B
TASR ] C |t Ty, —————e
Lot tCAH

I tasc
b—— (RAH —
VIH- R
aw Column 4

j& (RCS I [ WP
VIH- "

ViL— £
DG Jet—ipe| |t DH ——p]

VIH- T Valid

|

|- 1CAC 3
[ (A AC e OFF=] =
VoH— -
0 iData Guv High 2 ~{ valid
VoL - !: Data
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AC OPERATING CONDITIONS AND CHARACTERISTICS (Refresh Cycles)
{Full Operating Voltage and Temperature Range Unless Otherwise Noted.)

REFRESH CYCLE

. Symbol MCME257-10|MCME257-12|MCME257-15/

- Parameter Standard Alternate Min | Max [ Min | Max | Min | Max | Unit
Column Address Strobe Setup.Time for Auto Refresh tCELREL i1CSR 20 — % — 30 — ns
Column Address Strobe Hold Time for Auto Refresh tRELCEH 1CHR 20 | — 2B | - 30 | - ns
Precharge to CAS Aclive Time . . .| tREHCEL iRPC 20| ~fj2o]| -]2]-]n
TAS Precharge Time Before. Automatic Refresh Cycle SCEHCEL icPR 20 — 2% - 30 — ns

RAS ONLY REFRESH CYCLE
{CAS = Vi, D and W are Don't.Care)

-* - tRC

T - -1RAS — - > TRp—
[ ViH- B
RAS
ViL- & N e

1ASA Jut  p———RAH —
Address ViH- Row
ViL— Address
Vo - )
Q (Data Qup 'Ot HighZ
VoM -
AUTOMATIC (TAS BEFORE RAS) REFRESH CYCLE
{D and W are Don't Care)
L \ . .
lt——— (RP - AL ‘Ha - -
o iy - e ! e ——
ARS H /| x
ViL-
IRPC Jet— ICSR— e — ICHR
o /
ViL— F
v 1CPR e .
Q iData Out O™ - — - HighZ
VoL-—
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HIDDEN REFRESH CYCLE

< tRC -
= ViH- 3 4% TAS Belore RAS
V- \ Read Cycle / \ Refresh Cycle \
] e TAS e 'RP
[————1pAS | [ IRP | [E—ICHR ] L . ICAP———3mf
Vig— [— tRSH —3
= %
L=
€ RCD Py CAS >
TRAH P | ‘— 1CAH
LASR - ot
ASC T mil
ViH— T
viL-
rtncs-)- TREH— |‘_
Vg - R
m o O OCOCKKY.
ViL—
e~ te A C S IOFF -3 e
[ tRAC ————e]
VoH~ Valid
Q Data Qut) High Z 4 D:tla
voL-

AC OPERATING CONDITIONS AND CHARACTERISTICS (Nibble Mode Cycle)
{Full Operating Voltage and Temperature Range Unless Otherwise Noted.)

NIBBELE MODE CYCLE

MCMB257-10JMCMB267-12]MCME267-15

Symbol
Parameter Standard Alternate Min | Max | Min { Max | Min | Max | Unit [Notes
Nibble Mode Cycle Time 1CELCEL INC 50 | — ~ | 80| ~ ns | 8,9
Nibble Mode Access Time tCELOY tINAC — % | - 30 — | 40 | ns 12
Nibble Mode Setup Time {CAS Pulse Width) tCELCEH tNAS 20 ] — 30 - 40 - ns -
Nibble Mode Precharge Tims tCEHCEL NP 20 - 26 - 30 - ns -
Nibble Mode RAS Hold Time tCELREH tNRSH 20| -] 30 - ]40F - ns -
Nibble Mode TAS Hold Time tREHCEX WNCSH 20| — | 20] ~ [0} - | ns | =
Nibble Mode WRITE to TAS Lead Time WAL CEH INCWL 20| -] -]4] -] -
Nibble Mode Write RAS Hold Time CELREH INWRH 0] -] -] - ]n | -
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NIBBLE MODE READ CYCLE*

& 'RA. >
Sy Y AS ¢ e 1RP
Vis -
RAS
¥iL-
1RAHA
l!—wr—lAR——-' - Ng T — | INRSH
'CRP
<—lnco——>q—1c.05—ﬂ INAS - . NAS 'MAS
Yy - y — :
T N
S - N N _ / N
TASC 3w bt
tash .
1RAH [ 10 A H [ e ——| [rt—— ry s —— =y lI*WP—-’—
YiH- Row R Column ><
Address b M Address x Addiess
1
! L RAC —3nq
TRCS — TR CH-m] TRCH ™ ROH™ tACH =] e
r— Res tRes ] ' 1RCS =
.U | 4
Vi -
[ 1A 3] WOFF e e INAc4 [ INAC = TNAC I e
. 10FF 9= [ 10FF Mg [ = (OFF [
VoK S Vahd = vaid Vand ~ Vang
QDatadutr vey) ~ . k Data Data Daa Data

"Pin 1 51 Row Time and Column Time Determune the Siacling Address of 1he Nibble Cycle

NIBBLE MODE WRITE CYCLE (EARLY WRITE}

Rag RAS Vil -
YIH- 3
5 N \-
Vi - -3
e INC —— [e— INwWRH ——3n
\CSH INAS N, » .
[ tRCO Pdt—— 1o as5—m P [es— tP ] Me—1nas e
—_ ViR - .
s N - VN N/
ViL-
8, - IWCS-my o}
t 4] bt
wsrfes] 1ETE fe— e
ViH- Row Column
Aadress ViL- Address Address
YWeR > DWCH Tt WWCH TRy,
[— twCH Wes HACS
— ViH-
W
Vil
P T T=—
lwc|s-> o W Lvip
DS Pa— 11— DS pepe— D — (D5 oy —
ViH~ Vahd Yaho Valid
DiDatalni v - Dsla Dala Data
L }
VOH—
Q1Data Out) High Z HighZ
Vo -
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NIBBLE MODE READ-MODIFY-WRITE CYCLE

] tap
RAS RAS .
e 'CRP
e————— 1C5H ——»] N ¢
RO NWRH NCSH
- — 1CAS — il [t INC————e] -
R VIH e—— |
CAsS / Z
1
\ /" L/
tASR| |tRAH tcaH NP NAS
v
Address H Row Column
v Address Address ]
I8 ! y
'RCS  |lewD | INCWL RWL
|<”>| WowWL
-— VIH
" XXXA VAN LXXX
Vi | |
DS IDH oS DH
e L2
ViH
D iDatain} Vahd Valid Vahd valid
Data Data Data Data
ViL
[‘cac’ twp  [10FF  INac| [ e
v RAC 3 [ 10FF
Q iData Out} o ¥, valid Valid Valict ) Valid
At VoL p Data Data | Data Data

DEVICE INITIALIZATION

On power-up an initial pause of 200 microseconds is re-
quired for the internal substrate generator pump to establish
the correct bias voltage. This is to be followed by a minimum
of eight active cycles of the row address strobe (clock) 1o
initialize the various dynamic nodes internal to the device.
During an extended inactive state of the device (greater than
4 s with device powered upl the wake up sequence (8
active cycles! will be necessary 1o assure proper device
operation.

The row address strobe i the primary “clock’ that
activates the device and maintains the data when the RAM is
in the standby mode. This is the main feature that distin-
quishes it as a dynamic RAM as opposed 10 a static RAM. A
dynamic RAM is placed in a low power standby mode when
the device receives a positive going row address strobe. The
variation in the power dissipation of a dynamic RAM from
the active to the standby state is an order of magnitude or
more for NMOS devices. This feature is used 10 its fullest
advantage with high density mainframe memory systems,
where only a very small percentage of the devices are in the
active mode at any ane time and the rest of the devices are in
the standby mode. Thus, large memory systems can be
assembled that dissipate very low power per bit compared to
a system where all devices are active continuously.

ADDRESSING THE RAM
" The nine address pins on the device are time multiplexed

253

with two separate 9-bit address fields that are strobed at the
beginning of the memory cycle by twao clocks {active nega-
tive) called the row address strobe (RAS) and the column ad-
dress strobe (CAS). A total of eighteen address bits will
decode one of the 262,144 cell locations in the device, The
colurnn address strobe follows the row address strobe by a
specified minimum and maximum time called "tRcp.”

.which is the row to column strobe delay. This time interval is

also referred to as the multiplex window which gives flexibili-
ty to a system designer 1o set up his externat addresses into
the RAM. These conditions have to be met for normal read
or write cycles. This initial portion of the cycle accomplishes
the normal addressing of the device. There are, however,
two other variations in addressing the 256K RAM, one is call-
ed the RAS only refresh cycle [described later) where an
8-bit row address field is presented on the input pins and lat-
ched by the RAS clock. The most significant bit on Row Ad-
dress AB {pin 1) is not required for refresh. The other varia-
tion, which is called nibble mode, allows the user to address
up to 4 bits of data {serially) at a very high data rate. (See
NIBBLE MODE CYCLES section.)

READ CYCLE

A read cycle is referred to as a normal read cycle to
differentiate it from a nibble mode read cycle, a read-while-
write cycle, and read-madify-write cycle which are covered
in a later section.
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The memory read cycle beging with the row addresses
valid and the RAS clock transitioning from V)H to the Vi
level. The TAS clock must alse make & transition from V) to
the Vi level a1 the specified trep timing limits when_the
column addresses are latched. Both the RAS and CAS
clocks trigger a sequence of events which are controlled by
saveral delayed internal clocks. Also, these clocks are linked
in such a manner that the access time of the device is in-
dependent of the address multiplex window, The only stipu-
lation is that the CAS chock must be active before or at the
tRcp maximum specification for an access (data valid) from
the FAS clock edge to be guaranteed (tgac). If the tReD
rmaximurn condition is not met, the access (tca ) from the
TAS clock active transition will determine read access time.
The external CAS signal is ignored until an_internat RAS
signal is available. This gating feature on the CAS clock will
allow the external TAS signal to become active as soon as
the row address hold time (tgAH} specification has been met
and defines the trep minimum specification, The time dif-
ference between tgep minimum and tRcD maximum can be
used to absorb skew delays in switching the address bus
from row to colunw addresses and in generating the TAS
clock.

Once the clocks have become active, they must stay active
for the minimum (tgAS) period for the RAS clock and the
minimum {tcag) period for the CAS clock. The RAS clock
must stay inactive for the minimum (\gp} tirme. The former is
for the completion of the cycle in progress, and the latter is
for the device internal circuitry to be precharged for the next
active cycle.

Data out is not latched and is ualld as long as the CAS
clock is active; the output will switch to the three-state mode
when the TAS clock goes inactive. To perform a read cycle,
the write {W} input must be held at the V|H level from the
time the TAS clock makes its active transition {(1Rcs) to the
time when it transitions into the inactive (tRCH! mode.

WRITE CYCLE

A write cycle is similar 10 a read cycle except that the Write
{WJ clock must go active (V)L tevehl at or before the CAS
ciock goes active at a minimum tywycs time. If the above
condition is met, then the cycte in progress is referred to as a
early write ¢ycle. In an early write cycle, the write clock and
the data in is referenced to the active transition of the CAS
clock edge, There are two important parameters with respect
to the write cycle: the column strobe to write lsad time
(tcwL) and the row strobe to write lead time (1gyy ). These
define the minimum time that RAS and CAS clocks need to
be active after the write operation has started (W clock at
VL level).

It is also possible to perform a late write cycle. For this
cycle the write clock is activated after the CAS goes low
which is beyond tweg minimurn time. Thus the parameters
tewL and tRwe must be satisfied before terminating this
cycle. The difference between an early write cycle and a late
write cycle is that in a late write cycle the write (W} clock can
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occur much fater in time with respect to the active transition
of the CAS clock. This time could be as long as 10 micro-
seconds — [trwL + tRp + 2T,

At the start of an early write cycle, the data out is in a high
impedance condition and remains inactive throughout the
gycle. The data out remains three-state because the active
transition of the write TW] clock prevents the CAS clock
from enabling the data-out butfers. The thres-state condi-
tion {high impedance) of the data out pin during a write ¢cycie
can be effectively utilized in systems that have a common in-
put/output bus. The only stipulation is that the system use
anly earty write mode operations for all write cycles to avoid
bus contenticn.

READ-MODIFY-WRITE AND
READ-WHILE-WRITE CYCLES

As the nams implies, both a read and a write cycle is ac-
complished at a selected bit during a single access. The read-
modify-write cycle is similar 1o the late write cycle discussed
above. .

For the read-modify-write cycte a normal read ¢ycle is in-
itiated with the write (W} clock at the ViH level until the read
data oceurs at the device access time (IRAC). At this time
the write (W) clock is asserted. The data in is setup and held
with respect to the active edge of the write clock. The cycle
described assumes a zero modify time between read and
write.

Another variation of the read-modify-write cycle is the
read-while-write cycle. For this cycle, towp plays an impor-
tant role. A read-while-write cycle starts as a normal read cy-
cle with the write (W] clock being asserted at minimum
tewD time, depending upon the application. This results in
starting a write operation to the selected cell even before
data oqut occurs. The minimum specification on towD
assures that data out does occur. In this case, the datain is
set up with respect to write (W) clock active edge.

REFRESH CYCLES

The dynamic RAM design is based on capacitor charge
storage _for each bit in the array, This charge will tend to
degrade with time and temperature. Therefore, to retain the
correct information, the bits need to be refreshed at least
once every 4 ms. This is accomplished by sequentially cycl-
ing through the 256 row address locations every 4 ms, 1i.e, at
least one row every 15.6 microseconds like the 84K dynamic
RAM). A normal read or write operation 1o the RAM will
serve to refresh ali the bits (1024} associated with that par-
ticular row decoded.

RAS-Only Refresh — One method to ensuse data reten-
tion is to employ the RAS-only refresh scheme. In this
refresh method, the system must perform a RAS-only cycle
or all 256 row addressas every 4 ms. The row addresses are
latched in with the RAS clock, and the associated internal
row locations are refreshed. As the heading implies, the TAS
clock is not required and must be inactive or at a ViH level.
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AUTOMATIC (CAS BEFORE FAS) REFRESH

This refresh cycle is initiated when RAS falls, after CAS
has been low (by tcspl. This activates the internal refresh
counter which generates the address to be refreshed, Exter-
nally applied addresses are ignored during the automatic
refresh cycle. If the output buffer was off before the
automatic refresh cycle, the output will stay in the high im-
pedence state. if the output was enabled by CAS in the
previous cycle, the data out will be maintained during the
automatic refresh cycle as long as CAS is held active (hidden
refreshl.

NIBBLE MODE CYCLES

Nibble Mode Operation allows faster successive data
operation on 4 bits. The firs1 of 4 bits is accessed in the usual
manner with read data coming out at toAC time. By keeping
RAS low, CAS can be cycied up and then down, to read or
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write the next three pages at a high dala rate (faster than
tcac). Row and column addresses need only be supplied for
the first access of the cycle. From then on, the falling edge of
CAS will activate the next bit. After four bits have been ac-
cessed, the next bit will be the same as the first bit accessed
(wrap-around method).

I-—lO,O]—-—{O,ﬂ-[l,O]..H ’“"J

Pin one {AB) determines the starting point of the circular
4-bit nibble. Row A8 and Column A8 provide the two binary
bits needed to select one of four bits. The user can start the
nibble mode at any one of the four bits, from then on, suc-
cessive bits come out in a binary fashion; 00+01-+10-=11
with Row A8 being the least significant address.

A nibble cycle can be a read, write, or late write cycle. Any
combinations of reads and writes or late writes will be allow-
ed. In addition, the circular wrap-around will continue for as
tong as FAS is kept low.
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MCM6810

128 x 8-BIT STATIC RANDOM ACCESS MEMORY

The MCMEB10 is a byte-organized memory designed for use in bus-
organized systems. It is fabricated with N-channel silicon-gate
technology. For ease of use, the device operates from a single power
supply, has compatibility with TTL and DTL, and needs no clocks or
refreshing because of static operation.

The memory is compatible with the MB800 Microcomputer Family,
providing random storage in byte increments. Memory expansion is
provided through muitiple Chip Select inputs.
® Organized as 128 Bytes of 8 Bits
@' Static Operation
® Bidirestional Three-State Data Input/Output
® Six Chip Select Inputs {Four Active Low, Two Active High)

# Single 5-Volt Power Supply

& TTL Cocmpatible

® Maximum Access Time=480 ns — MCME810
360 ns — MCMEBA10
250 ns — MCMBBB10

MoOS

{N-CHANNEL, SILICON-GATE)

128 x 8-BIT STATIC
RANDOM ACCESS
MEMORY

ORDERING INFORMATION

P SUFFIX
PLASTIC PACKAGE
CASE 709

Package Type Frequency (MHz} Temperature Order Number
LCeramic 1.0 0°C to 70°C MCMBB10L
L Suffix 1.0 -40°C to 85°C MCMB810CL
1.5 0°C to 70°C MCMBBAI10L
15 —40°C to 85°C MCME3A10CL
2.0 {0°C 10 70°C MCMBBB10L
Plastic 1.0 0°C 10 70°C MCMES10P
P Suftix 1.0 —40°C t0 85°C | MCMBS10CP
1.5 0°C to 70°C MCMBBA10P
1.5 —40°C to 856°C MCME8AT0CP
2.0 0°C to 70°C MCME8B10P
Cerdip 1.0 . 0°C 10 70°C MCMES10S
8 Suffix 1.0 -40°C 10 85°C MCMB810CS
' 15 0°C to 70°C MCMEBAT0S
15 —40°C 10 85°C | MCM6BA10CS
2.0 0°C to 70°C ' MCMBBR10S

L SUFFIX
CERAMIC PACKAGE
CASE 716
S SUFFIX
CERDIP PACKAGE
CASE 623
PIN ASSIGNMENT
Ghoth @ N 2a0vee
ooz 2310
D13 2 a1
p2f]4 21 A2
D3{]5 201 A3
D406 19 124
D& 7 18145
Dsfls 17 [ A8
p7Q9 16 J R/W
csafjio 15 [1CS6
csifjn 14154
TSz 13PCs3
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MCM6810 RANDOM ACCESS MEMORY M6800 MICROCOMPUTER FAMILY

BLOCK MAGRAM BLOCK DIAGRAM
MCBE00
Microprocessor
Memory b
Marie L [ e
(128 X 8} Read Only
Memary
b MCMGS 10
Randorm
Access
Meamory
Selection
and Control
Interface
T Adapter
Mamory Addrass Interface
and Control p Adapter | Moadem
L N |
Address Data
Bus Bus
MAXIMUM RATINGS
Rating Symbol Value Unit
Supply Voltage : Voo —0310+70 v This device contains circuitry to protect the in-
Input Voltage Vin —03to +7.0 v puts against damage due to high static voltages
Operating Temperature Range TLwTH or electric fields; however, it is advised that nor-
MCMB810, MCMBBA10, MCMB8B10 Ta Oto +70 °C mal precautions be taken 10 aveid application of
MCMBSB10C, MCMB3A 10T —4010 +85 any voltage higher than maximum rated voltages
Storage Temperature Range Tst ~65 10 + 150 oC to this high impedance circuit. Reliability of
g operation is enhanced if unused inpults are tied to
an appropriate logic voltage le.g., either Vgg or
THERMAL CHARACTERISTICS Vee!
Chatactetistics Symbol Value Unit
Thermal Resistance
Ceramic ' 60
Plastic (ATN 120 °CIW
Cerdip 65

POWER CONSIDERATIONS

The average chip-junction ternperature, Tj, in °C can be obtained from:
TJ=Ta+{Pp.ogAl
Where:
Ta=Ambient Temperature, °C
# ja =Package Thermal Resistance, Junction-to-Ambient, *C/W
Pp=PINT+FPPORT
PiNT=Icc X Vg, Watts — Chip Internal Power
PpoRT=Port Power Dissipation, Watts — User Determined :
For most applications PpORT %4PINT and ¢an be neglected. PPORT may become significant if the device is configured 16
drive Darlington bases or sink LED loads.
An approximate relationship between Pp and T (if PPORT is neglected) is:

i1}

Pp=K+I(T)+273°C} ]
Solving equations 1 and 2 for K gives:
K=Ppe(TA+273°C)+8 50 P2 (3

Where K is & constant pertaining to the particular part. K can be determined from equation 3 by measuring Pp (at equilibrium)
fora known Ta. Using this vaiue of K the values of Ppy and T can be obtained by solving equations {1} and (2} iteratively for any
value of Ta.
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BLOCK DIAGRAM

le—- 2 DO
A 23— %o
Al 2z py———a | D2
Az 21 Mermory 3.State [@—e=5 D3

Address Matrix
A3 Decade 1128 x 8} Butler [W—® 6 D4
Ad 19 = Do
A5 18— o
A6 fe——9 7
T35 15
T34 14
oo ooy
€3z 12 ,
& on VG ="Pin 24
GND=Pin 1

¢so 10 16 Read/Write

DC ELECTRICAL CHARACTERISTICS (Voo =5.0 Vdo +65%, Vg5=0, Ta=TL 10 T unless otherwise noted)

Characteristic Syrabol Min Max Unit
Input High Voltage VIH Vgg+2.0 vee v
Input Low Voltage Vi Vgs—0.3 |Vsg+0.8 vV
input Current {Ap, R/W, CSp) (Vin=0105.25 V) lin — 25 A
Cutput High Voltage lgH= — 205 yA) VOH 2.4 - v
Output Low Voltage llpL = 1.6 mA} VoL — 0.4 v
Output Leakage Current (Three-State) {C$=0.8 V or C3=2.0 V, Vg,;;=04 V1024 V) ITs) - 10 A
Supply Current ‘ 1.0 MHz lec - 80 mA

{Vec=6.26 W, All Other Pins Grounded) 1.5, 2.0 MHz - 100
Input Capacitance {An, R/W, CSp, C8p) (Vin=0, Ta=25°C, 1=1.0 MHz) Cin - 7.5 pF
Qutput Capacitance (Dp) (Ve =0, Tao=26°C, f=1.0 MHz, C5Q=0) Cout - 12,5 pF
AC TEST LOAD
5.0 v
MM D615 R =25«

or Equiv.
Test Point

-
10p MMD7000

or Equiv.

“Includes Jig Capacitance

3-5




MCM6810

ACOPERATING CONDITIONS AND CHARACTERISTICS
READ CYCLE (Voo =50V 5%, V55 =0, Ta = T to TH unless otherwise noted.}

MCMGB10 MCMEEA10 MCMGE8B10
Characteristic Symbol Min Max Min Max Min Max Unit
Read Cycle Time teyc(R) 450 - 360 - 250 = ns
Access Time tace - 450 — 360 — 250 ns
Address Setup Time Ctas 20 - 20 - 20 - ns
Address Hold Time tAH 4] - 0. - 0 - ns
Data Detay Time {Read) 'DDR - 230 - 220 — 180 ns
Read to Select Detay Time tRCS 1] — D - 1] - ns
Data Hold from Addrass tpHA 10 - i0 - 10 - ns
Qutput Hold Time tH .10 — 10 - 10 - ns
Data Hold from Read tDHA 10 80 10 60 10 &0 ns
Read Hold from Chip Select tRH 1] - 4] - L] - ng
READ CYCLE TIMING
teye{R)
tace -
N AL
Address X )x
— | tag fw— ——| tap [—
cs /. / \,
[ tHpR ———— 8
3 4
= R v
—t g —
tRcs [
. h
RN ////7/ %
bt — ]
b 1y g —— ]
[ ty i~

Data Out

NOTES:

< : - X\-

Data Vatid

I

1. Voltage levels shown are V| =0.4 V, VH=2 .4 V, unless otherwise specified.
2. Measurement points shown are 0.8 V and 2.0 V, unless otherwise specified.

3. CS and C3 have same timing.




MCMeés10

WRITE CYCLE (Vop =6.0 V 5%, Vgg = 0, Ta = T to TY unless otherwise noted.)

MCMES10 MCMEBA10 MCMES810
Characteristic Symbod Min Max Min Max Min Max Unit
Write Cycle Time teyclw) 450 - 360 - 250 - ns
Address Setup Time tas 20 - 20 - 20 - ns
Address Hold Time R taAH 0 - 0 - Y - ns
Chip Select Pulse Width 1c8 300 - 2680 - 210 - ng
Write to Chip Select Delay Time twWes L] - ] - +] - ng
Data Setup Time (Write) tosw 190 - 80 - 60 - ns
Input Haold Time H 10 - 19 - 10 - ng
Write Hald Time from Chip Select WH 0 - 0 — 0 - ng

WRITE CYCLE TIMING

teyeiw) ot

Address X

ra— £ 5 H —f]

r.t,qs;— . | tCS

. 0 N

* N 77/ Vi

twes [-— ] e f—
R/W 2 L

ot tpgy —————tnd  ty fe——
o 2 Da In Stanie X
NOTES:
1. Voltage tevels shown are VL <0.4 V, V2 2.4 V, unless otherwise specified. m = Don't Care

2. Measurement points shown are 0.8 V and 2.0 V, unless otherwise specified.
3. CS and CS have same timing.



@ MOTOROLA | MCM2114

4096-BiT STATIC RANDOM ACCESS MEMORY . MOS

The MCM2114 is a 4096-bit random access memory fabricated with (N-CHANNEL, SILICON.GATE} "~
high density, high reliability N-channel silicon-gate technology. For .
sase of use, the device operates from a single power supply, is directly
compatible with TTL, and requires no clocks or refreshing because of . 4096-BIT STATIC
fully static. operation. Data access is particularly simple, since address RANDOM ACCESS
setup times are not required. The cutput data has the same polarity as MEMORY

the input data.

The MCM2114 is designed for memary applications where simple in-

terfacing is the design objective. The MCM2114 is assembled in 18-pin
dual-in-line packages with the industry standard pin-out. A separate
chip select (3] lead allows sasy selection of an individual package when
the three-state outputs are OR-tied.

¢ Single +5 Voit Supply

® 1024 Words by 4-Bit Organization

® Fully Static: Cycle Time= Access Time .
® No Clock or Timing Strobe Required P SUFFIX

® Maximum Access Time PLASTIC PACKAGE
200 ns — MCM2114-20 . : CASE 707

250 ns — MCM2114-25

300 ns — MCM2114-30

450 ns — MCM2114-45
® Power Dissipation: 100 mA Maximum {Active}
® Common Data Input and Output
® Three-State Outputs for OR-Ties

# {ndustry Standard 18-Pin Configuration

® Fully TTL Campatible
PIN ASSIGNMENT

Voo
BLOCK DIAGRAM 17PAT
: 28
15 QA9
ag L& L - npo
3
a4 — e Veg=Pin 18 rapoaz
A5 ; >‘: Row Mer(;org Array . Vgg=Ping hoas
AB Select o 1 hooa
A7 17 64 Columns
1 10RW
ag 2 - -
14
Da1 —j ?‘*
paz 12 ,_l}_ Input
2 Data PIN NAMES
baz Control
n
D4 j_‘ AC-AD L e Address Input
W . L. .Write Enable
B 5 e Chip Setect

s 5 DQ1-004 . ..Datalnput Output
10 Voo - - - Powert«5vi
W AQ AL AZ A3 Vgs ..o . Ground
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MCM2114

ABSOLUTE MAXIMUM RATINGS {See Notel

Rating Vaiue Unit

Temperature Under Bias -1 10 +80 °C - "
Voltage on Any Pin With Respect 10 Vs -0510 +7.¢ v This device contains circuitry to protect
D0 Dutrut Currert 50 N the inputs against damage due 1o high

Ui Lrren - m. static voltages or electric tields; however,
Power Dissipation 1.0 Watt it is advised that normal precautions be
Operating Temperature Range O1o +7C °C. taken 10 avoid application of any volage
Storage Temperature Range —651t0 +150 | °C hlgher lh‘an maximum rated vollages o

- N this high-impedance circuit.
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-

ceeded. Functional operation should be restricted 1o ARECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended valtages for extended
penads ot time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperaturs range unless otherwise noted )

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol | Min § Typ| Max_|Unit
: Vee | 475)] 50 5.25
Supply Voltage Vau 5 5 5 v
Logic 1 Voltage, All Inputs | ViH 201 - 60 |V
Lagic ¢ Vohage, All Inputs . VIL -05) - 0.8 v
DC CHARACTERISTICS
MCM2114
Symbol i
Parameter ymbol Min] Tve | Max Unit
Input Load Current {All Input Pins, Vin=010 5.5 V) 11 - - 10§ pA
170 Leakage Currem {S=2.4 ¥, Vpa=0.4 V 10 Vo) - Lol - — 10 | pA
Power Supply Curient {(Vin =55V, Ipa=0mA, Ta=25°C} [[olo] — 83 | 6 | ma
Power Supply Current (Vi =55V, Ipa=0mA, TA=O°CI IcC2 - - 100 | mA
Qutput Low Current (Vg =0.4 V) - 101 21| 60| ~ ImA
Qutput High Current IV =2.4 VI . 1QH —_ | -14] =10 ma
CAPACITANCE (1= 1.0 MKz, Tp=26°C, periodically sampled rather than 100% tested} .
Characteristic - Symbol Max Unit
Input Capacitance (Vjn =0 V) i Cin 5.0 pf
Input/Quiput Capacitance (Vpn=0V) Ci/o 5.0 pF

Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C=14,/AV.

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voitage and termpature range unless otherwise noted. |

Input Pulse Leve!s
Input Rise and Fall Times.

....................... ...1.5Volts
.1 TTL Gaieand C =100 pF

0.8 VoIt and Z.4 Volts  Input and Output Timing Levels..
coiiiieeiicese 1008 Output Load. ...

READ {NOTE 1), WRITE (NOTE 2) CYCLES .

MCM2114-20 | MCM2114-26 | MCM2194-30 | MCM2114-45
Parameter Symbol . =1 Unit

Min | Max § Min } Max | Min 1 Max | Mip | Max
Address Valid 10 Address Don't Care tavax | 200 - 2680 - 300 - 450 — ns
Address Valid to Output Valid tavay - 200 - 250 - 00 - 460 ns
Chip Select Low 10 Dutput Valid tSLAOV — 70 — 85 - 100 — 120 ns
Chip Salect Low to Output Con’t Care 15LQX 20 - 20 - 20 - 20 - ns
Chip Select High 10 Qutput High Z 1SHOZ - &0 — 70 — 20 - 100 ng
Address Don’t Care to Output Den't Care 1axax 50 - 53 — 50 - 80 — ns
Write Low to Write High twiwH | 126 — 135 - 150 - 200 — ns
Write High 10 Address Don't Care BWHAX 0 - 4 - o] = o — ng
Write Low to Quitput High 2 hWLOZ — ] — 70 - 80 - 100 ns
Data Valid to Write High tpvwH | 120 — 136 — 150 — 200 - ns
White High to Data Don't Care WHDX 0 — 1] — 0 - 0 - ns

NOTES: 1. A Read occurs dunng the overlap of a tow S and a high W
2. A Wiite occurs during the averlap of a low S and a low W,

3-9



SRAM

MCM2114

READ CYCLE TIMING (W HELD HIGH)

e tavax-

LAYy

Address

X

ol

g \\\\\\\\\_\\X&\\\\\\\\\\\\\\\\?‘s

tsmv—-‘ ‘
TSLOX‘L l
vi

1SHQZ

WRITE CYCLE TIMING (NOTE 3)

Address _}( :

Pt UAH A X

D ‘;’:.v,v.v’v‘vov‘v.‘r’v’v.v.v'v‘v.v.v.v“r’v.vov'v.v.v _V.V(“

3. If theS low transition occurs simultaneously with the W low transition, the output buffars remain in a high-impedance state

WAVEFORMS
Waveform Inpun .‘
Symbol ) -
MUST BE€°
. - VALID
CHANGE |

..

FROM H TO'L

CHaNGE
. FROM L TOH
R DON'T CARE
M ANY CHANGE

FERMITTED

-

Dutput

WiILL BE
SVALID

WILL CHANGE
FROMH TO L

WILL CHANGE
FROM L TOH

CHANGING
STATE
UNKNOWN

HiGH

IMPEQANCE



MCM2114

TYPICAL CHARACTERISTICS

SUPPLY CURRENT versus SUPPLY VOLTAGE SUPPLY CURRENT versus AMBIENT TEMPERATURE

80 _— 75
. ] z M <
ET £
P = T
g I I E g5 [
£ z \1\
2w - 2 —
g = - g o
2 L— 2
2 6 8 |
= = 55

60 50

a5 476 5.0 5.25 55 20 40 60 10
Ve, SUPPLY VOLTAGE {¥DLTS) TA- AMBIENT TEMPERATURE (°C)

OUTPUT SOURCE CURRENT versus GUTPUT VOLTAGE OUTPUT SINK CURRENT versus OUTPUT VOLTAGE

8.0 9.0

10 80

LI /

50

5.0 /—

/
\

\

Ign. DUTPYT SOURCE CURRENT (ma}
IgL. OUTPUT SINK CURRENT imA)

20
\ 20 /
\ /
\ 1.0
\
0 ¢
1.0 20 3.0 40 50 5.0 0 0.1 0.2 03 04 05 08

VoH. OUTPUT VOLTAGE (VOLTS} V(. OUTPUT VOLTAGE (VOLTS)
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MCM2114

NORMALIZED ACCESS TIME versus TEMPERATURE ~ TYPICAL ACCESS TIME versus TEMPERATURE
10 7 10 7
K //
£ 935 /
¥ 7 5 -
= d = /
8 w
w (90 " = .~
L
4 P % 150 P
g P &
N 085 < d
g = -
& 140
2 080
=
0.75 130
0 o0 a0 60 a0 20 40 &0 80
T4 TEMPERATURE (°C) Ta. TEMPERATURE [°C)
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MCM2114

MCM2114 BIT MAP

PIN 18
PIN 1 vee
1023 a———— 1008[1023 t———— 1008 | 1023-4—————1008 | 10234 1008,
1007 1607 1007 1007

DQ3 {PIN NG. 12) D04 (PIN NC. 11} DQ1{PIN NO, 14) D02 (PIN NO. 13}

@
A
o
&
A
o
I
A
o

15

A
=)

To determine the precise location on the die of a word in memory, reassign address numbers to the address pins as
in the table below. The bit locations can then be determined directly from the bit map.

REASSIGNED

. REASSIGNED
PIN NUMBER ADDRESS NUMBER PIN NUMBER ADDRESS NUMBER
1 AB 6 Al
2 AS 7 A2
3 Ad 15 2B
4 A3 16 A
5 AD 17 A7
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@ MOTOROLA

MCM6147

4K BIT STATIC RANDOM ACCESS MEMORY

The MCME147 is a 4096-bit static Random Access Memory organized
as 4096 words by 1-bit, fabricated using Motorola's high performance
CMOS silicon gate technology (HCMOS), It uses a design approach
which provides the simple timing features associated with fully static
memories and the reduced power associated with CMOS memories.
This means fow power without the need for clocks, nor reduced data
rates due to cycle times that exceed access times.

Chip Enable (E) controls the power-down feature, It is not a clock,
but rather a chip control that affects power consumption. After E goes
high, initiating deselect mode, the part automatically reduces its power
requitements and remains in this low-power standby mode as long as E
rermnains high.

The MCM6147 is in an 18-pin dual in-line package with the industry
standard pin out. It is TTL compatible in all respects. The data out has
the same polarity as the input data. A data input and a separate three-
state outout provide flexibility and allow easy OR-ties,
® Single +5 V Supply
® Fully Static Memory — No Clock or Timing Strobe Required
® Maximum Access Time

MCMB147-55="55 ns
MCMB147-70=70 ns
® Automatic Power Down
® Low Power Dissipation
35 mA Maximum [Active)
12 mA Maximum (Standby — TTL Levels)
800 pA Maximum {Standby)
100 pA Maximum {Standoy — MCMB1L47)
® Low Standby Power Version Available
® Directly TTL Compatible — All tnputs and Output
® Separate Data Input and Three-State Cutput
® Equal Access and Cycle Time
® High Density 18-Pin Package

. HCMOS

{COMPLEMENTARY MOS}

4,096 x 1 BIT
STATIC RANDOM
ACCESS MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 707

BLOCK DIAGRAM

 —m— —
2 t Vg = Pin 18
v = Pin 9
g Memory Array 58

17 Row 64 Row
18 ﬁ Salect 64 Columns
15
— 3] —

[_* o9 I
" ™~ 7

Column /O Circuits Q
Column Select
4 5] 5| ta]13| 12
T 171 T

A3 Ad4 AB ADA1Q AN

PIN ASSIGNMENTS

a0l
Al
Az(]
A3l
A4l
A5[]
af
wi
vgsh

PIN NAMES
AD-AT s Address
E.. .Chip Enable
3] ....Datain
Q... ..Data Qut
Ww.. e WYTiLG
..Power {+5V)
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MCM6147

ABSOLUTE MAXIMUM RATINGS(Ses notet

Rating Value Unit This device contains Gircuitry to protect
" I eVl <l ns circul Lajull
Temperature Und?’ BI.BS —10t0 +85 e the inputs aganst damage due to high
Valtage on Any Pin with Respect 1o Vo -05t0 +7.0 v static voltages o electric fields; hawever,
Power Dissipation 1.0 Watt it is advised that normal precautions be
Operating Temperature Range Q10 +70 °oC taken to avoid application of any voltage
Storage Temperature Range 66 1o + 160 °C hl‘gher 1h§|n maximurm ra{ed voltages 1o
this high-impadance cirguit,
NOTE: : . S
Permanent device damage may occur it ABSOLUTE MAXIMUM RATINGS are

exceeded, Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability.

DC QPERATING CONDITIONS AND CHARACTERISTICS
|Full cperating valtage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONODITIONS

Parameter Symbol | Min | Typ | Max-| Unit
- Vee | 45 | 50 |55
Supply Vol

upply Voltage Ves o ) 0 v
Logic 1 Voltage, All Inputs Vi -1 2.0 - 80| Vv
Logic 0, Voltage, All Inputs - - Vi |-03] - |08 | v

DC CHARACTERISTICS : :
Para ¢ Symbok MCM61L47-55 MCME147-55 MCME1147-70 MCMG147-70 Unit
mete o Min [Typ*| Max | Min | Typ" | Max| Min | Typ" [Max| Min ] Typ*] Wax |
Input Load Current . .

(All Input Pins, Vi_q-st} 055V Iy - 0] 10 - 0011 1.0 = oo |10 - 001 1.0 pA
Qutput Leakage Gurrent ' o By _ .

(E=2.0 ¥, Voui=0 t0 65 V) oL - 011 10 - 0.1 |10 01 1 1.0 01 ] 1.0 | ph )
Power Supply Current

= V1, Output Open) Ice - 15 3 - 15 3 - 15 3% - 15 3B FmA
Standby Current (E= Vi) [F3:] - 5 12 - 5 12 - 1.5 12 - 2} 12 | mA
Standby Current (E= Vg —0.2 V) |l - _ _

02 V2 Yy 2 Voo -0 V) 5@ % | 100 200 | 800 2% | 100 20| 80 | pA
Input Low Voltage Vi |-03{ -] 08 |-03] - |oB]-03] - |o8]-03] -] 08 [ V
Input Hign Voltage ViH |20 - |60 |20] - |6G| 20 — |60 20| —J 8o |V
Qutput Low Voltage - _ _ _ _ N

gL =120 mA) Vo!_ 04| - 0.4 04 04 |V
Qutput High Voltage** _ _ _ _ - - - -

Norye 280 may VoH | 24 24 24 24 I Y

*Typical values are.for To=26°C and Vo= +5.0 V.
**Also, output voltages are compatible with Motorola’s new High-Speed CMOS Logic Family, it the same power supply voltage is used.

CAPACITANCE (t=1.0 MHz, Tp = 25°C, periodically sampled rather than 100% tested.) FIGURE 1 — OUTPUT LOAD

Characteristic Symbol | Max Unit
Input Capacitance Vi, =0 V) Cin 5.0 pF Vee
QOuiput Capacitance (Vg 1=0 V) Cout 7.0 pf l
Capacitance measured with a Boonton Meter or effective capacitance calculated from the
equation: C=[4¢/AV. p: 810
Q
30 pF
300 'A: ncluding
scope and jig)

fj—
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MCM6147

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voitage and temperature unless otherwise noted?

Input Pulse Levels ... ..0Valt to 3.5 Volis Input and Qutput Timing Reference Levals . e LB Volts
Input Rise and Fall Times ... Qutput Load............... [T ...SeeFigure 1
READ, WRITE CYCLES
| mcmerazes | mcmeiLer-zo
Parsmater Symbol MCME147-56 MCMB147-70 | Uinit
Min Max Min Max
Address Vali n .
iCycle yl'?rln: t»:n':ﬁd{:m ggabtleci:ri!eid Activel tavax | %6 - 70 e
Chip Enable Low to Chip Enable High tELEH 56 - 70 - ns
Address Valid 1o Qutput Valid {Access) tAVOY - 66 — 70 ns
Chip Enable Low to Qutput Valid {Acoess) tELQY - 55 — 70 ns
Address Valid 1o Qutput Invalid tAVQX 5 - 5 - ns
Chip Enable Low to Qutput Invalid 1ELOX 10 — 10 — ns
Chip Enable High to Qutput High Z tEHOZ 0 40 0 40 ns
Chip Selection to Power-Up Time tpy 0 — 0 - ns
Chip Deselegtion to Power-Down Time tppD Q 30 0 30 ns
Address Valid 10 Chip Enable Low (Address Setup) TAVEL 0 — 0 — ns
Chip Enable Low to Write High tELWH 45 - 55 - ns
Address Valid to Write High TAVWH 45 55 — ns
Address Valid to Write Low {Address Satup) tAYWE 0 - 0 — ns
Write Low to Write High (Write Pulse Width) TALWH 36 - L] - ns
Write High to Address Don't Care tWHAX 10 — 15 - ns
Data Valid to Write High oy 2% 30 . n§’
Wiite'High to Data Don't Care {Data Hold) wHox | 10 - 10 - ns
‘Write Low to OQutput High Z YWLAZ 0 0 0 ES ns
Write High to Output Valid twHQy 0 — O — ns
TIMING PARAMETER ABBREVIATIONS TIMING LIMITS

tAX XXX

signal name from which interval is definad —! l

transition direction for first signat -
signal name to which interval is defined
transition direction for second signal

Tha transition definitions used in this data sheet are;
H = transition to high
L= transition to low
V= transition 1o valid
X= transition to invalid or don't care
Z= transition to off {high impedance)

The table of timing values shows either a minimurn or a
maximum limit for each parameter. Input requirements are
spacified from the external system point of view, Thus, ad-
dress setup time is shown as a minimurm since the systern
must supply at least that much time {even though most

_ devices do not require it). On the other hand, responses from

the memory are specified from the device point of view.
Thus, the access time is shown as a maximum since the
device never provides data later than that time.
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MCM6147

Vi
Address "
L
VOH
Q (Data Qus)
VoL
ViH
T
Address viL
E ViKY
Vip
YOH
Q (Data Out)
VoL
veo lee
Supply
Current Isg
Address
E
W
D (Datz Ink
@ Data Qut

READ CYCLE TIMING 1
{E Hod Low)

AVAX -]

-

[ 1AVQV

[——— 1avQX —>|

Previous Data Valid Data Valid
READ CYCLE TIMING 2
j— TAVEL
Address Valid
1ELEH -
———re
N
[——— ELQY ————n tEHQZ [-——
[ 1ELOX —
wigh Z Data Valid | ) High Z

——] tpy

NOTE: W is high for Read Cycles

Vin
ViL

VIH
ViL

Vin
ViL

VIH
VIL

VOH

VoL

WRITE CYCLE TIMING

LAVAX -l

e ELWH ]

TAVWH —"‘——‘t— WHAX

po—— tavwL —™ r WWLWH
b AN . &
I

XXX

IDVWH ——p—ol» TWHDX

WLQz -—-————-—‘ l-—a‘— WHQV

YOROCRRHRR ot rdeined | AT Wgnz ——

Data Out=Data In
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MCM6147

LOW Vo DATA RETENTION CHARACTERISTICS (TA=0to +70°C) IMCMBIL47 Only}

Parameter Conditions Symbol Min Typ | Max | Unit
. Ezvgg~02V
Vg for Dara Retention VinzVee —OF::?CV of Vin €02 V VDR 2.0 - | - v
Data Retertion Current- V:‘;%c;ssi? ;‘:';’.E: : :2\/ v Iccon - - | W] sA
Chip Disable to Data ion Ti - - S
P Vnsa o1 e F'ieten_t;on me See Retention Waveform 'CDR ~ 9 z
Qperation Recovery Time lrec TAVAX] — - ns
*tavax = Read Cycle Time.
LOW Voo DATA RETENTION WAVEFORM
ol — Data Ratention Mode ———]
Vv a45v 45V
ce 5 \ VpRrE20V }
LCDR—I e trec
Ezvpr-02V
£ 22V L 22V
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@ MOTOROLA

MCM2016H

Advance Information

FAST 16K BIT STATIC RAM
The MCM2016H is a 16,384-bit Static Random Access Memory

MoS

(N-CHANNEL, SILICON-GATE)

organized as 2048 words by 8 bits, fabricated using Motorola’s High- 2,048 x8 BIT
performance silicon-gate MOS (HMOS) technology. It uses an in- STATIC RANDOM
novative design approach which combines the ease-of-use features of ACCESS MEMORY

fully static pperation (no external clocks or timing strobes required) with
the reduced standby power dissipation associated with clocked
memaries. To the user this means low standby power dissipation
without the need for address setup and hold times, nor reduced data
rates due to cycle times that are no longer than access times. Perfect for

cache and sub-100 ns buffer memory systems, this high speed static Y SUFFIX

RAM is intended for applications that demand supertor performance CERAMIC PACKAGE

and refiability. _ CASE 716
Chip Enable (E} contsols the power-down feature. It is not a ctock but

rather a chip control that affects power consumption. In less than a cy-

cle time after chip enable {E} goes high, the part automatically reduces ? SURFIX

its power requirements and remains in this low-power standby mode as PLASTIC PACKAGE

long as the chip enable (E] remains high. This feature provides signifi- CASE 774

cant system-level power savings.

The MCM2016H is in a 24-pin dual-in-line 300 mil wide package with
the industry standard JEDEC approved pinout. A 24 pin dual-in-line 600
mil wide package is also available.

Single +5 Volt Operation (£ 10%)

Fully Static: No Clock or Timing Strobe Required

Fast Access Time: MCM2016H-45-— 45 ns (max)
MCM2076H-55 — B5 ns (max}
MCM2016H-70 — 70 ns (max)

PIN ASSIGNMENTS

Vee
AB
® Power Dissipation: 120 mA Maximum {Active) AS5(] AS
20 mA Maximum [Standby) aad o
® Three-State Output iv
A3 G
Azfl A0
BLOCK DIAGRAM Alf] E
a
A4 ] Pin 24= Vg Aofja Da7
pe—3—r— n P 122 V55
:?—’1——2: Row - Memory Matsix DGO Das
AS%‘H‘;:: Decoder : l28x?2s pa1Q DQ5
A}:U—"“"Q: paz DQ4
Vss[ 0Q3
9
[les
[#]s}] 0! - : Column 110 :
baz ] teoput
gg‘ PR = Dina
oos ::G : : Conteol Colurmn Decader PIN NAMES v I
DB vieree e ADAIESS Input
7T :
Da7 = Jult ..Data Input/ Output
W Write Enable
i w
B 714 %Lt i [5 ..Output Enable
[ | 2RO UTURUTITN Chip Enable
A0 bA1 4A2 gA3 11 Voo .Powar {4+ 5V}
' . rereenennGTOURND
R
g1 |
& 20 Control
W 21 Logic

This document contains inlormation on a new producl. Specificaions and information hersin
sre subject 10 change vithout notice.
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MCM2016H.

ABSOQLUTE MAXIMUM RATINGS (Ses Note)

Rating Value Unit
Temperature Under Bias i 1010 180 oC This device contains cCircuitry Lo protect the
: P —— = npuls against damage due 1o high static
Valtags on Any Pin With Respect to Vss ~05t+70 | ¥ voltages or electric fields; however, it is ad-
DC Qutput Current 20 mA vised that normal precautions be taken 1o
Power Dissipation: . . . 1.2 Watt avoid apphcation of any veltage higher than
Operating Temperature Range 010 +70 °C I’:::;L”a“l'_l‘e ;Leu‘?l voltages to this high-
Starage Temperature Range -85 tg + 150 °C )
NOTE: Permanent device damage may ocour if ABSCGLUTE MAXIMUM RATINGS are ex-
- cbeded: Functional operation should be restricted to RECOMMENDED OPERAT-
(NG CONDITIONS. Exposure to higher than recommended vohages for extend-
“ad periods of timg could affect device reliability.
DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voliage and temperature range unless otherwise noted )
RECOMMENDED OPERATING CONDITIONS
- . : Parameter . Symbol | Min- | Typ | Max | Unit
Vee |45 150 )86V
ty Vol
Supply Voltage Vos o 5 o v
YIH 20130 |60 V
* *
Input Voltage . viL ose o o8 v

than 100% tested. :
**E0 ns maximum address rise and fall times, while the chip is selected.

DC CHARACTERISTICS

*The device will withstand undershoots 10 the — 2.5 volt level with a maximum .pulse width of 80 ns. This is periodically sampled rather

Parameter Symbol | Min | Max | Unit
Input Leakage Current (Voo =5.5 V, Vin=GND to Vi) [ —101 10 pA
Output Leakage Current (E=V|1 or G = Y4, Viy0=GND to Vco! Lo —50| 50 | pA
Operating Power Supply. Current {E=Vj, lly0=0 mA} 1CC - 1120 | mA
Standby Fower Supply Current (E=ViH) lsp - 20 | mA
Output Low Voltage (I =B.0 mA) See Figure 1 VoL - |04V
Qutput High Voltage {loH = - 4.0 mA} See Figure 1 Vou |24 | - v
CAPACITANCE (f=1.0 MHz, T = 25°C, periodically sampled rather than 100% tested.}
. ) Characteristic Symbol | Typ | Max| Unit
Input Capacitance except £, DQ Cin 31 5| pF
Input/ Qutput Capacitance and E Input Capacitance Cy/0 5 7 pF
MODE SELECTION
Mode FE T8 |WJ Ve Currem [1s]
Standby H X X Isg- High Z
Read. L L H e G
Write Cycle (1) Lt x |t Icc o
Write Cyclg {2) L X L [ o
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InputPulselevels. ... .. ... ... ... ...

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voitage and temperature range unless otherwise noted)

.0and 3.0 Volts Input and Cutput Timing Reference Levels ... .. .0.8and 2.0 Volts
InputRissand FallTimas ... ... . ... ... Sns Outputload ... .......... ... ... _. ~........5eeFigure2
READ CYCLE #1 (Address Controlled} E= v, B=Vvy, W=viy
Symbol MCMZ2016H-45 MCM2016H-55 MCM2016H-70
Parameter Standard | Alernate Min Max Min Max Min Max Unit
Address Valid to Output Vaiid tayvoy tAA - 45 - 65 - 70 ns
{Address Access Timel
Address Valid to Address Valid tAVAY RC 45’ — 85 - 70 - ns
(Read Cycle Timel
Address Invalid to Output Invalid taXOx toH 5 — 5 - 5 - ns
{Output Hold Timel
tavay
A {Address} X
—— TayQy — 3= TAX QX 3
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READ CYCLE #2 (Chip Enable Controlled) G= v, W=V)y

Symbol MCM2016M-45 MCM2016H-65 MCM2016H-70
Parameter Standard | Alternate Min Max Min Max Min Max Unit
Chip Enable Low to Output Valid tELQy ACS - 45 - 55 - 70 ns
{Chip Enable Access Time)
Chip Enabte Low to Chip Enable High TELEH tRe 45 - 55 - 70 - ns
{Read Cycle Time)
Address Valid to Chip Enable Low LAVEL tas 0 - o] - 0 - ns
{Address Setup to Enable Activel
Chip Enable Low to Output invakd teLax 7 5 _ 5 - 3 _ hs
{Chip Enable to Output Activel
Chip Enable High to Cutput High Z tEHaZ tHz ¢ 20. ¢ 20 0 20 ns
{Chip Disable to Qutput Disabiel
Chip Enable Low to Power Up TELICCH 1Py I} - #] - 0 - ns
Chip Enable High to Power Down {EHICCL teD — 20 - i) - 20 ns
=14V EL -
A {Address) X
3 {ELEH e
E (Chip Enable} S :
e———EL OV ———=] Fet- 1EHQ 72
[ETEL QX
Q (Data Outt K Data Valid |
TELICCH— j—1ERICCL
Voo lce -  ——
Supply
Current Isg
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READ CYCLE #3 W=V

Symbol MCM2016H-45 MCM2016H-55 MCM2016H-70

Parameter Standard | Alternate Min Max Min Max Min |- Max Unit -

Chip Enable Low to Output Valid TtELQY - 1ACS - s [ = 55 - S | as
{Chip Enable Access Time)

Adoress Valid to Output Valid tAVQY A - 45 - 55 - 0 ns
(Address Access Time} :

Address Valid to Address Valid TAVAY e | 4 - 55 T 70 - "ons’
{Read Cycle Timel

Address lvalid to Output Invalid AXQX tOH 5 - "5 - 5 - ns
(Output Hold Timel

Chip Enabte Low to Output Invalid tELOX oWz 5 - 5 - & - ns
{Chip Enable 10 Qutput Active)

Chip Enable High to Output High Z tEHOZ tHZ o} 20 0 20 0 20 ns
{Chip Disable to Qutput Disable )

Gutput Enable Low to Output Valid GLOV 108 C - 20 - 35 - 45 ns
{Qutput Enable Access Time)

Output Enable Low to Ouitput Invatid tGLOX Conx 0 - 0 Lo 0 - ng
{Output Enable t¢ Output Active} )

Qutput Enable High to Output High Z tGHQZ tHz 0 20 ) 20 0 30 ns
{Output Disable to Output Disablel

-« TAVAY

A |Address) F

e AV Oy ————————————— ]

Sommems SINTUULY I7777,

N B [e——{GLaY— [ tAX QX -
EiChipEnsble) ..~ N\ \_ . peloLox—m B / /// ///
[e—t >
-« 1ELOY _ GHoz
1L QX l———tEHaz -
Q (Data Outt HighZ ¥ Data Valid
A
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WRITE CYCLE #1 (Write Controlled Notes 1 and 3, G=v)
’ ; : Symbol MCM2016H-45 MCM2016H-65 MCM2016H-70

U - Parameter Standard | Alternate Min Max Min Max Min Max Unit

Address Valid to Address Valid TAVAY (YN 45 — 55 - 70 — ns
(Write Cycle Timel

Write Low to Write High W LWH wWe 20. — 25 - - ns
{Write Pulse Width)

Chip Enable Low to Write High tELWH tew 40 - - - fis
(Chip Enable to End of Write)’

Data Valid to Write High tDVWH Dw 20 - - 30 - ns
(Data Setup to End of Write)

Write High 10 Data Don't Care WHDX toH o - 10 - 10 - ns
{Data Hold After End of Write) :

Address Valid to Write High TAVWH AW 40 - 2] - 85 - ns
tAddress Setup to End of Write) .

Address Valid to Write Low tAVWL 1AS 0 - 0 - 0 - ns
(Address Setup 10 Beginning of Writel .

Write High to Address Don't Care BAHAX WAR o - Q - 0 - ns
{Address Hold After End of Write)

Write Low to Qutput High Z WLz w7z o] 20 ¢ 20 0 20 ns
{Write Enable to Output Disabls)

Write High to Output Don’t Care WHOX oW 0 10 0 0 o] 10 ns
(Output Active After End of Write)

NOTES:

1. Write enable (W) must be high during all address transitions. _
2. tynAx is measured from the earlier of chip enable (E} or write enable 1) going high 1o the end of write cycle.
3. If the chip enable (F) low transition ocours simultaneously with the write enable (W trarsition, the output remains in & high impedance

state,

4. If chip enable (E) is low during this peripd, DQ pins are in the output state. Then, the data input signals of opposite phase to the outputs

must not be applied to them.

A {Address!

E (Chip Evablet

ot T/ | W ——————Tr

T (Write Enable)

Q {Dara Out)

S AR

AN JIT777777

f— tvHOXx —»]

/

WLGZ

A

|- 1DV W H 1

rEWWHDX

Ny

D (Data In}

Data Valid

3-24

1§<><><><><X




MCM2016H

WRITE CYCLE F2 (Chip Enabie Controlled) Note 5

Symbol MCM2016H-45 MCM2016H-55 MCM2016H-70
Parameter Standard | Ahernate Min Max Min Max Min Max Unit

Address Valid to Address Valid tavay we 45 - 56 = 70 - ns
{Write Cycle Time)

Write Low to Chip Enable High WALEH yyp 20 - 20 - 20 - ns
(Write Pulse Width}

Chip Enable Low to Chip Enable High TELEH 1w 45 - 55 - 70 - ns
(Chip Enable 1o End of Write)

Data Valid to Chip Enable High BVEH PDw 20 - 20 - 0 | - ns
1Data Setup 0 End of Writel

Chip Enable High to Data Don't Care {(EHDX tnDH § - 5 - 5 — ns
(Data Hold After End of Write)

Address Valid to Chip Enable High TAVEH 1aw 45 — 55 - 70 - ns
lAddress Setup to End of Writel

Address Valid to Chip Enable Low TAVEL tas Q — 0 — Q - ns
lAddress Setup to Chip Enable!

Chip Enable High to Address Don‘t Care tEHAX WR ¢ - 0 - o} - ns
(Address Hold After End of Write

Write Low to Output High 2 hWwLOZ tHz 0 20 o] 20 0 20 ns
{Write Enable 10 Qutput Disable)

NOTES:

5. Write enable (W) must be high during all agdress transitions. _

6. tEHAx is measured from the earlier of chip enable (E) or write enable (W) going high to the end of write Cycle.

7. If the chip enable {E} low transition occurs simuftaneously with the write enable [W) transition, the output remains in a high impedance
state. :

8. If chip enable {El is low during this period, DQ pins are in the output state. Then, the data input signals of opposite phase 10 the oulputs
must not be applied to them.

- tAvay
A (Address) x- X
*

et AN L ]

G (Cutput Enabie \

e tELEK o1l —— teH A x (6]

meen N\ AN NNNN NN AT

- tAVEH »

NSRRI

—| W07 je—

aemon  XUXXNXXXXXXXX

e IGHOZ —————— ] tDVEH—1at—1EHDX

D (Data In} Data Valid XXX

oy
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FIGURE 1 — DC QUTPUT LOAD FIGURE 2 — AC OUTPUT LOAD

5V 5V
970 Q
5100
Q
] .
30 pF
3004 == {Including 30 pF
scope and jig) tincluding
s scope and jig)
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@ MOTOROLA MCM2167H

Advance Information J
- MOS
FAST 16K BIT STATIC RAM {N-CHANNEL, SILICON-GATE)
The MCM2167H is a 16,384-bit Static Randorn Access Memory orga-
nized as 16,384 words by 1 bit, fabricated using Motorola’s High- 16,384-BIT STATIC
performance silicon-gate MOS (HMOS) technelogy. It uses an inncva- RANDOM ACCESS
tive design approach which combines the ease-of-use features of fully MEMORY

static operation {no external clacks or timing strobes required) with the
reduced siandhy power dissipation asscciated with clocked memories,
To the user this means low standby power dissipation without the need
for address setup and hold times, nor reduced data rates due 1o cycle
times that are no.longer than access times. Perfect for cache and
sub-100 ns bufter memory systems, this high speed static RAM is in-
tended for applications demanding superior performance and reliability.

Chip Enable (E) controls the power-down feature. [t is not a clock but L SUFFIX
rather & chip controi that affects power consumption. In less than a CERAMIC PACKAGE
cycle time after Chip Enable (E} goes high, the part automatically CASE 729
reduces its power requirements and remains in this low-power standby
mode as long as the Chip Enable [E} remains high. This feature provides
significant system-level power savings. B SUEFIX

The MCM2167H is in a 20 pin dual-in-line package with the industry PLASTIC PACKAGE
standard pinout, It is TTL compatible in all respects. The data out has CASE 738
the same polarity as the input data. A data input and a separate three- 20 R
state output provide flexibility and allow easy OR-ties. '
® Single +5 V Operation (£ 10%]
® Fully Static Memory — No Clock or Timing Strobe Required
® Fast Access Time: MCM21687H-35 — 36 ns Max. Z SUFFIX

MCM2167H-45 — 45 ns Max. 20 LEADLESS CHIP CARRIER
MCM2167H-86 — 55 ns Max. - 1 CASE 7628
® Power Dissipation: 120 mA Maximum {Active)
20 mA Maximum (Standby)
@ Three-State Qutput :
PIN ASSIGNMENT

BLOCK DIAGRAM a 20[vee
Alllz 19 a3
1 | Vee=Pin 20 A2l 18 Az
AOZ—E Vsg="Fin 10 !
Al —'X . A3ll4 17{AN
AZ—G——(X: . Mﬁggr&, Array . Adlls 15 A10
4 ow ows A5[s 151] A9
A3 _—L‘st Select | ® 128 Columns s
A”LE . ABQO7 - 14[1AB
A12._1_3—K . ofls 130A7
19
a———{F ] wgs 120
vss {10 k3
1 [ [] ) | 8
[ 12 [~ Column 1/0 Circuits Q
Column Select PIN NAMES

m|
J:.‘

AD-813 .. L Address Input

W... .. ... Write Enable

E.. .. .. . -++ .. Chip Enable

. Do ... .Dazainput

Q... ... ... DetaOutput

9 5| & 7[ 13|14 15|18 VOG- Power (+5 V)
- ————t—t—

Vgg ... .o, Ground
A4 AL AB AT AB A9 A1D

=l

This document containe infermation on & new product. Specifications gnd information herein
are subject to change without hotice:
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ABSOLUTE MAXIMUM RATINGS (See Note)

- Rating Value Uomt This device containg circuitry to protect the
Temperature Under Bias — 010 +80 c inputs against damage due to high static
Voitage on Any Pin With Respect to Vg3 —0510+7.0 v voltages or electric fields; however, it is ad-
DC Ouiput Current P) ™ wised that normal precautions be taken to
B Disanan - W, aveid application of any voltage higher than
ower |SS|pal|on. 1.0 an maximum rated voliages to this high-
Opérating Temperature Range Olo +70 °C impedance circuiit.
Storage Temperature Range -65t0 + 190 °C
NOTE. Permanent device damage may occur if AESOLUTE MAXIMUM RATINGS are ex-
ceeded. Funciional operation should be restricted 16 RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to mgher than recommended voltages for extend-
ed periods of 1ime could affect device reliabitity.
DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature range unless otherwise noted
RECOMMENDED QOPERATING CONDITIONS
: Parameter Symbol | Min | Typ | Max | Unit
3 Veo 45 |50 | 55 v
upply Voltage Ves 3 0 v
\ Vol * % ViH 201413060 v
nput Voltage v [Fced o o8 v

*The device will withstand undershoots 1o the — 2.5 volt level with a maximum pulse width of 50 ns. This is periodically sampled rather than

100% tested.

* %50 ng maximurn address rise-and fall times, while the chip is selected.

DC CHARACTERISTICS

Parameter Symbol Min Max Unit
Input Leskage Current (V=55 V, Vjn=GND 1o V¢l [IT] -10 10 pA
Output Leakage Current (E=V|p, V);0=G6ND 10 Vop, Voo=55 V) ILo - &0 50 nA
Operating Power Supply Current (E= V), I},n=0 mA) [Fee] - 120 ma
Standby Power Supgly Current [E= V! Isp - 20 mA
Qutput Low Voltage (Il =2.0 mA) See Figure 1 VoL — 0.4 v
Output High Voltage (i = - 4.0 mA} See Figure 1 VOH 2.4 — v

CAPACITANCE (1=1.0 MHz, T4 = 25°C, periodically sampled rather than 100% tested}

Characteristic Symbol Typ Max Unit
|nput Capacitance except, E, DO Cin 3 5 pF
input/ Quiput Capacitance and E Input Capacitance Clr0 3 7 pF

MODE SELECTION :
Mode E W | Vee Current Q
Standby H X 'sg High Z
Read L H lec Data (ut
Wirite Cycle (1} L L Ice High Z
Write Cycle (2) L L Ice High 7
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full aperating voltage and temperature range unless otherwise noted.)
Input Pulselevels . ............................. Qand 3.0 Volts Input and Output Timing Reference Levels ... ... .0.8.and 2.0 Volts
Input Riseand Fall Times ... .. ............. ... co......Bms Outputload ... See Figure 2
READ CYCLE #1 (Address Controlledi E= V), W=Vy
. Symbol MCM2167H-36 MCM2167H-45 MCM2167H-65 -
Parameter Standard | Alernate Min Max Min Max Min Max Unit
Address Valid to Dutput Valid tAvQY AL 35 45 - 55 ng
(Addrass Access Timel
Address Valid to Address Valid 1AVAYV 1RC 35 - 45 - 55 - ns
(Read Cycle Timel
Address invaiid to Output Invalid taxQX toH 3 3 - 3 - ns
(Output Hold Time! -
- TAVAV
A [Address) X
N

[ TAVQV

e—— 1aX0X —.1

Q (Data Qut)
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READ CYCLE #2 (Chip Enable Controlied) Notes 1 and 2

Symbol MCM2167H-36 | * MCM2157H-45 MCM2167H-55
Parameter . Standard Alternate Min Max Min Max Min Max Unit

Chip Enable Low to Output Valid : tELQv A0S - 35 - 45 - 55 ns
{Chip Enable Access Time}

Chip Enable Low to Chip Enable High 1ELEH R 35 - 45 - 95 - ns
|Read Cycle Timel -

Address Valid to Chip Enable Low LAVEL tAS 0 - 0 - 0 - ns
{Address Setup to Enable Active)

Chip Enable Low to Output Invalid TELOX Wz 5. — 5 — [ _ - ns
{Chip Enable to Output Active) . ) :

Chip Enable High to Output High Z teHnz tHZ 0 25 .0 2 -0 30 ns
{Chip Disable 10 Cutput Disable)

Chip Enable Low to Power Up tELICCH tpy o _ a - o - ns

Chip Enable High to Power Down tEHICCL tpp — w - 45 — B5 ns

NOTES: .

1. Wirite Enable (W) is high for read cycle.
2. Address valid prior 10 or coincident with Chip Enable (E) transition low.

b= LAV E L~
A [Address) X ’ N :
TELEH.
E {Chip Enablel \ /
lt——— £ Qy—in] = {EHQZ
& 1EL QX
Q (Data Oull Data Valid
1
LELIGCH —d [e——tERICCL
vee Icc - — i dore S
Supply
Current 3
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WRITE CYCLE #1 {Write Controlled} Note 3

Symbol MCM2167H-35 MCM2167H-46 MCM2167H-55
Parameter Standard Alternate Min Max “Min Max Min Max | Unit
Address Valid to Address Valid tavAy twe 35 - 45 - 55 - ns
{Write Cycle Time) .
Write Low to Write High W LwWH twp 0 - 0 - 25 - ns
(Write Pulse Width) .
Chip Enzble Low to Write High 1ELWH tew 35 - 45 — 55 - ns
{Chip Enable to End of Write)
Datz Valid to Write High DVWH tow 15 — 15 - 20 - ns
{Data Setup o End of Writel
Write High to Data Don’t Care YWHDX iDpH 0 - o - 0 - ns
(Data Hold After End of Write)
Address Valid 1o Write High TAVWH AW 35 - 45 - 55 - ns
{Address Setup to End of Write}
Address Valid to Write Low taviL tas 5 - 5 - 10 - ns
{Address Satup to Beginning of Wiite)
Write High to Address Don't Care BAYHAX HAR 0 - 0 - o] — ns
{Address Hold After End of Writel
Write Low to Qutput High 2 WLOZ wz 0 20 ¢ 20 0 i ns
{(Write Enable to Output Disable)
Write High 10 Output Don't Care WAHQX oW 0 25 0 25 0 30 ns
tOulput Active After End of Write)
NOTES: :

3. Either Chip Enable (E} or Write Enabie (W) must be high during all address transitions.
4, tyyHAX is measured from the earlier of Chip Enable {E) or wWrite Enable (W) going high to the end of write cycle.

Tavay : »
N | A
- tELWH = GWHAX[)
ticnorron LY NN\ L 1L
: : tAi\'L- TALWH memaree o
W IWirite Enable S \L“r }l

Wiz

Q {Data Cut) m
F-[DVWH-)-FIWHDX-)-

0 {Data In} - 3 Data vald KX
. U ata Val J 2 x X R
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WHRITE CYCLE #2 (Chip Enable Controlled) Note &

Symbol : MCM2167H-35 MCM2167H-45 MCM2167H-65

Parameter Standard Alternate Min Max Min Max Min -] Max Unit

Addrass Valid to Address Valid ’ TAVAY UAC 35 - 45 - =3 - ng
(Write Cycle Timel . .

Wirite Low to Chip Enable High YWWLEH "We 20 -] 2 - 20 - ns
{Write Pulse Width)

Chip Enable Low to Chip Enable High tELEH EW 35 - 45 - 5 - ns
{Chip Enable to End of Writel

Data Valid to Chip Enable High OVEH tDwW 15 - 15 - S0 - ns
(Data Setup 10 End of Write) ' i

Chip Enable High o Data Don't Care tEMDX 1DH & - 5 - 5 — ns
iData Hold Afier End of Wirite) )

Address Valid to Chip Enable High LAVEH AW 3% - 45 - 56 - ns
{Address Setup to End of Writel

Chip Enable High to Address Don't Care TEHAX WR 0 - 0 = 9 - ns
(Addrass Hold After End of Write)

NOTES:

5. Either Chip Enable (E) or Write Enable W} must be high during all address transitions.
6. IEHAX is measured from the earlier of Chip Enable {E) or Write Enable {W) going high to the end of write cycle.

d lavay >

r
A (Address) X
. K

-
tAVEL EHAX[6]

Fopeon N\ JNNN NN AT

-+ TAVEH Ll
s L EH ———

.
W {Wirite Enabe} _\ \\\\
—

Q {Data Out)

(=10 EH 1= tEHD X =]

D {Data In) : ‘<>.( Data Valid XX X E

FIGURE 1 — DC QUTPUT LOAD . FIGURE 2 — AC QUTPUT LOAD
173V _ _ : BV
600 00
_ Q
Q

30 pF 12k
lingluding 30 pF
scope and jig {Including scope

and jig
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@ MOTOROLA

MCM6116

16K BIT STATIC RANDOM ACCESS MEMORY

The MCMB116 is a 16,384-bit Static Random Access Memory
organized as 2048 words by 8 bits, fabricated using Motorola's high-
performance silicon-gate CMOS (HCMOS) technology. It uses a design
apprgach which provides the simple timing features associated with ful-
ly static memories and the reduced power associated 'with CMOS
memories. This means low standby power without the need for clocks,
nor reduced daia rates due 10 cycle times that excesd access time.

Chip Enable (E) controls the power-down feature. Jt is not a clock but
rather a chip controt that aifects power consumption, In less than a.cy-
cle time after Chip Enable (E) goes high, the part automatically reduces
its power requirements and rernains in this low-power standby as long
as the Chip Enable (E) remains high. The automatic power-down
feature causes no performance degradation.

The MCM6E116 is in a 24-pin dual-in-line package with the industry
standard JEDEC approved pinout and is pinout compatible with the in-
dustry standard 16K EPROM/ROM,

@ Single +5 V. Supply
® 2048 Words by 8-Bit Operation
® HCMOS Technology
® Fully Static: Mo Clock or Timing Strobe Required
® Maximum Access Time: MCM6116-12 — 120 ns
MCM6B118-156 — 150 ns
MCM&118-20 — 200 ns
# Power Dissipation: 70 mA Masimum (Activel
15 mA Maximum {Standby-TTL Levels)
2 mA Maximum [Siandby)
® Low Power Version Also Available — MCME1L16
"~ @ Low Vcltage Data Rewention (IMCMB1L16 Onlvl

HCMOS

{COMPLEMENTARY MOS}

2,048x 8 BIT
STATIC RANDOM
ACCESS MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 70%

50 A Maximum
BLOCK DIAGRAM
7 .
Al Pin 24=Voe
AZ 3 E ~ Pin 12=Vgg
A-: Row . Memory Matrix
':" ; Decoder | 128x 128
P — .
Ar—{r—
9
Dao
b1 T . Column 10 .
NIIRE= . .
Dl]: (R = Input
%‘j 14 Data
DG; .:E : Contral Column Decoder
o]
8 23 22 19 : :
b
AD AB AQ ATD) : :
I—

% 20 Control
w 1 Logic

PIN ASSIGNMENTS
A7(]
A
A5l
A4l
A3fe
Azl
Al
A0(]

Dol

oo

pQ2(]

vssi}

PIN NAMES .
AC-A10 wevrenn.Address Input
DOO-DQ7 Data Input/Output
Wit s Write Enable
G. Qutput Enable
E. ..Chip Enable
Yoo . Power {45V}
Vss. Ground
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ABSOLUTE MAXIMUM RATINGS {See Note

Rating Value Unit
Termnperature Under Bias —10to +80 oC
Voltage on Any Pin With Respect to Vgg -1.01w +7.0 v
DC Qutput Current 20 mA
Power Dissipation 1.2 Watt
Operating Temperature Range Qto +70 °C
Storage Temperature Range ~85to + 160 °C,

This device contains circuitry to protect the
inpuis against damage due to hugh static
voltages or electric fields; however, it is ad-
vised that normal precautions be taken to
avoid application of any voltage lwgher than
maximum rated voltages to this high-
impedance circuit.

NOTE: Permanent devica damage may ocour if ABSOLUTE MAXIMLIM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extend-

ed periods ot time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full gperating voltage and temperature ranges unless otherwise noted.}

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol | Min | Typ | Max | Unit
v 4! X B v
Supply Yoliage Vg;: 05 500 50 v
Input Voltage \\TE 21.20. 3.5 2.2 :

sampled rather than 100% tested.
RECOMMENDED OPERATING CHARACTERISTICS

*The device will withstand undershoots to the — 1.0 vait level with a maximum pulse width of 50 ns at the — 0.3 volt level. This is periodically

. MCME116 MCME1L16 |

Parameter Symbol Win | Tvp™ | Max | Min | Typ® | Max Unit

Input Leakage Current (¥Voc=5.5V, Vija=GND to V¢! Il - — 1 - - 1 i
Output Leakage Current (E=Vy or G= V|4 V);0=GND 1o V() ol =1 - ) [ 1] pA

Operating Power Supply Current (E=V|, j;0=0 mA} lee - EREA 3B | 65 | mA
Average Operating Current Minimum cycle, duty=100% [foloy) - 3B | 70 - 3% | 55 | mA

Standby Power[[E=V ) g - 5 15 - 5 12 [ mA
Supply Current {E= Voo 0.2V, Vip=Voe— 02V or Vi =02 V) 1581 - 20 j2000) - 4 1100 | pA
Qutput Low Voltage g =2.1 mA) VoL - - (o4 ] - — |lo4] v
Output High Voltage {lpH= — 1.0 mA)*"" YOoH 2.4 - — 2.4 - - v

Vee=5V, Ta=25°C

"*Alse, output voltages are compatible with Motorole's new high-speed CMOS logic family if the same power supply voltage is used.

CAPACITANCE {f=1.0 MHz, TA=26°C, periodically sampled rather than 100% tested.)

Charactenstic Symbol | Typ | Max| Unit
Input Eapacitance except £ Cin -] 23 5 pF
input/Qutput Capacitance and E Input Capacitance G0 5 7 pF

MODE SELECTION
Mede E & | W | Ve Curent DQ

Standoy H X X 58, IsB1 High Z
Read L L H leg Q
Write Cycle (1) L H L ce D
Write Cycle (2) L L L oo 7]
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AC OPERATING CONDITIONS AND CHARACTERISTICS
. {Full pperating voltage and temperature unless otherwise noted.)

Input Fulse Levels ....0Volt 10 3.5 Volts Input and Cutput Timing Referance Levels ..., 1.6Volts

Input Rise and Fall Times e 10ns Quigut load ............ T I 1 TTL Gate and C| = 100 pF
READ CYCLE
MCMB116-12 MCME116-15 MCME116-20
Parameter Symbol |  MCMB1L16-12 MCMB61L18-15 MCME1L16-20 Unit
My Max Min Max Min Max
Address Valid to Address Don't Care
{Cycle Time when Chip Enable is Held Active) TAVAX 120 - 180 - 200 - ns
Chip Enable Low to Chip Enable High tELEH 120 - 150 = 200 = ns
Adgress Valid to Output Valid (Access) tAVQY — 120 - 150 - 200 ns
Chip Enable Low to Qutput Valid (Access) tELOV - 120 - 150 — 200 ns
Address Valid to Cutput Invalid tAVQX 1G —~ 16 - 15 - ns
Chip Enable Low to Output Invalid tELOX 10 - 15 — 15 — ns
Chip Enable High 1o Output High Z teHOZ 0 40 0 - 50 0 60 ns
1Output Enable to Output Valid GLOV - 80 - 100 - 120 ns
Output Enable to Quiput Invalid tGLAX 10 ~ 15 = 15 — ns
Output Enable to Qutput High Z iGLozZ 4 40 0 50 . 0 60 ns
Address Invalid to Qutput Invalid TAXOX 0 - - . 18 - -15 — ns
Address Valid 10 Chip Enable Low {Address Setupl TAVEL ¢ - 0 - 0 — ns
Chip £nable to Power-Up Time tpU Q - O - 0 — ns
Chip Disable 10 Power-Down Time 1 tro - 30 - 30 - 30 ns
WRITE CYCLE
MCM6E116-12 MCM6116-15 MCME116-20
Parametsr Symbol | MCMEIL16-12 MCMB1L16-15 MCMB1L16-20 Unit
. _ | .Min Max Min Max Min Max
Chip Enable Low 10 Wiite High TELWH 70 - 90 - 120 - ns
Address Valid to Write High tAVIAVH 105 - 120 - 140 - ns
Address Valid to Write Low [Address Setupt’ tavwL 20 - 20 - 20 - ns
Write Low 1o Write High (Write Pulse Width} tALWH 70 - €0 — 120 — ns
Write High to Address Dor't Care . BWHAX & - 10 - 10 - ns
Data Valid to Write High DVWH 35 - 40 - . 60 = ns
Write High to Data Don't Care (Data Hold) YAHDX 5 - 10 - 10 - ns
Wirite Low to Qutput High Z hWLQZ 0 50 0 60 o] 60 ns
Write High to Output Valid tWHOV B [ 10 — 10 - ns
Output Disable to Qutput High Z tGHOZ [ 40 0 50 0 60 ns
TIMING PARAMETER ABBREVIATIONS TIMING LINHTS
XX XX The table of timing values shows either a minimum or a

maximum limit for each parameter. Input requiréments are
_specified from the external system point of view. Thus, ad-
dress setup time is shown as a minimum since the system
must supply at feast that much time {even though most
devices do not require it). On the-other hand, responses from

t
signal name from which interval is defined —
. transition direction for first signal .
signal name to which interval is defined
transition direction for second signal

The transition definitions used in this data sheet are: ' the memory are specified from the device point of view.
H = transition 1o high : Thus, the access time is shown as a raximum since the
L = transition to low device never provides data later than that time.

V= transition to valid
X = transition to invalid or don’t care
Z = transition to off {high impedance)
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WRITE CYCLE TIMING 1 {NOTE 4}

Bl

TAVAX

Y

A (Address)

~

G (Gutput Enablel

SIF

E (Chip Enable) -

UWWHAX(5)

FONN

| WH——————

-

ANV

ARVARRNRR @

TAVWH

W (Write Enable) \\\ \\\\R M

: TAVWL T 4

L"‘lGHOZ[?]
l1—tWLWHla]—-—l'J
G {Data Out) AN N AN
77777777
[ 1DV W H — I T H DX — ™

D iData In} ( Data Valid X x
WRITE CYCLE TIMING 2

G=Vj_ INOTE & _ LAVAX ot
A {Address! x

o tELWH I Y HAXES)
E (Chip Enable) \\ \ \\ N \1‘16] M/ ,_‘ / i f //
1 AvwH
et WA LW H [ 8]
W (Write Enablel \R \ \\} _7{ [ taxQx ———
’ LAVWL e I .
WLOZI7] e——uvwHOV
. 9 [0
Q 1Dat8 Qut AN \_\—\,7\ }-} }-}A
Ll L LDV H It H DX I {11]
D {Data in) A Data Valid A >< 3 XX
NOTES: .

4. Write Enable (W} must be high during all-address transitions.
5. tyiHAX is measured from the earlier of Chip Enable (E) or Write Enable {W) going high to the end of write cycle.
6. f the Chip Enable (B} low transition cocurs simultaneously with the Write Enable (W) low transitions or after the Write Fnable (W) transi-

tion, the cutput remains in 8 high impedance state.

7
8
9.
0
1

must not be applied 1o them.
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. During this period. DQ pins are in the output state s¢ that the input signals of opposite phase to the outputs must not be applied.
. A write occurs during the overlap of a tow Chig Enable {E) and a low Write Enable (W),
Q (Data Out} is the same phase as write data of this write cycle.
. Q (Data Qutl is the read of the next address.

. 1 Chip Enable {E) is low during this period, DQ pins are in the output state. Then the data input signals of opposite phase to the culputs



MCM6116

READ CYCLE TIMING 1 {NQTES 1 AND 2)

L‘- LAVAX I
A |Address) X
- LAVQY -
LAVOX - »
G {Output Enablel \\\\\\\ \y }[- ; ; ; ; ;/
r——— G LQY ——~ foaten LA X 02 X =i
E (Chip Enable) : :5‘ e GLaX—» }l //// //
le—1GH :
tELQV : oz
[——————1E QX 1EHQz
Q Datz Out High Z: F Data Valid )(

READ CYCLE TIMING 2
E=Vj_, G=Vj_ (NOTES 1, 2)

- TAVAX

A (Address) )(

e — Ay ———— ]
= AV s tAXOX—]

XXXXN X

READ CYCLE TIMING 3
G=V_ INOTES 1, 2, 3}

TAVEL-

A (Address! X
a3 FLEH Jo

E (Chip Enable} )\ _7[
ree———tELQV- -(—TEHOZ—)I
[ETEL QX

Q {Data Out} Data Valid )—-—.

1P~ fe——'tP
Voo lcc — o o e

Supply

Current Isg

NOTES:

i. Write Enable (W is High for Read Cycle.
2. When Chip Enable (E} is Low, the agdress input must not ba in the high impedance state.
3. Address Valid prior to or coincident with Chip Enable {E) transition Low.
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MCM6116

LOW Ve DATA RETENTION CHARACTERISTICS (TA=0to +70°C) (MCMB1L186 Only)

Paramater Conditions Symbol | Min | Typ | Max| Unit
. Ezveo-0.2v
Ve for Data Reention VinzVee—0.2Y or Ving0.2V VpR 20 - - \
) Veo=30V. Ez28V
Data Retention Current Vin= 2.8V or Vin=0.2 V lccbR - - 50 | wA
Chip Disable 1o Daia Retention Ti ~ | =
ip ‘|sa e to Retention Time See Retention Wavaform (COR ; 0 ns
Cperation Recovery Time lreg AVAX] - - ns

*tavax = Read Cycle Time.

LOW Vi DATA RETENTION WAVEFORM

js——— Data Retention Mode ————)

v | 45V
ce 45V -\ Yppz2.0V ;F
tCDR—3 [E— 1 oc
E=Vppr-02V
E 22V 0

3-38
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@ MOTOROLA

‘MCM6168H

Product Preview

4K x4 BIT STATIC RANDOM ACCESS MEMORY

The MCME6168H is a 16,384-bit Static Random Access Memory
organized as 4096 words of 4 bits, fabricated using Motorola’s second-
generation High-performance  silicon-gate CMOS (HCMOS 1Ih
technology. Static design eliminates the need for external clocks or tim-
ing strobes, while CMOS circuitry reduces power consumption and pro-
vides greater reliability, Fast access time makes this device suitable for
cache and other sub-100 ns applications.

The Chip Enabte (E} pin is not a clock. [n less than a cycle time after E
goes high, the part enters a low-power standby mode, remaining in that
state until E goes low again. This feature reduces system power re-
quirsments without degrading access performance.

The MCMG1E8H is available in a 300 mil, 20 pin plastic dual in-line
package with the JEDEC standard pinout.

® Single 5 vV Supply

® 4K x 4 Bit Organization

@ Fully Static— No Clock or Timing Strobes Necessary
® Fast Access Time

® Low Power Operation: 50 mA Max. (Active}

5 mA Max, {Standby —TTL Levels)
2 mA Max. {Standby— Full Rail}

HCMOS

ICOMPLEMENTARY MOS)

4,096 4 BIT
STATIC RANDOM
ACCESS MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 73

BLGCK DIAGRAM

{(LSB)
AS
[>— —vee
Al 2: —_— Vg
ar ——{o—
Memory Matrix
A2 Q D:‘c‘:zer 128 Rows x
A3 Q 128 Columns
e —— o]
A7 —{— ]
{MSB) T T
Doo _t— Colurnn 170 71
Columin Decod
b A
Data
Daz B Controf
DO3 E—q Ad ATO A9 AB AT
| Jmse) iLSB)
=

Fﬁl
W

PIN ASSIGNMENT

PIN NAMES

...................... Address Input
e covo. ... . Write Enable
... -v--..Chip Enable
.. Data tnput/Output
+5 V Power Supply
ceeveeen. .. .Ground

This document conlains information on 3 product under davelopment. Motorola reserves the
right to change or discontinue this product without notice.
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(M) mororoLa

MCM6169H

I Product Preview

package.

® Single 5 V Supply

® Fast Access Time
@ Low Power Dissipation

4K x 4 BIT STATIC RANDOM ACCESS MEMORY

The MCMG169H is a 16,384-bit Static Random Access Msmory
organized as 4096 words of 4 bits, fabricated using Motorola's second-
generation  High-performance silicon-gate CMOS {HCMOS 1l
technology. Emploved design techniques provide the simple timing
features of static memories (no external clocks or timing strobes re-
quired}, combined with the lower power consumption and resultant
reliability of CMOS circuitry. High speed access design makes this part
suitable for cache and other sub-100 ns applications. _

The Chip'Enabite [E) pin is nota clock. In less than a cycle time after E
goes high, the part enters a low-power standby mode, remaining in that
state until E goes low again. This feature reduces system powver re-
quirements without degrading access performance,

Qutput Enable (G) is another feature which has been added to the
device to allow the user very fast access 10 the data.

The MCMB169H is available in a 300 mil, 22 pin piastic dual in-line

® 4K x 4 Bit Organization
® Fully Static — No Clock or Timing Strobes Necessary

HCMOS
{COMPLEMENTARY MOS)
4,096 x 4 BIT
STATIC.RANDOM
ACCESS MEMORY

P SUFFIX
PLASTIC PACKAGE

BLOCK DIAGRAM

{LSB)
AB - b
° vee
f—[ﬁ\:' — V55 .
A1—k Memory '
Az Row Matrix
L6\: Decoder 128 Rows x
As__k 128 Columns
so———{ >—
A7
(MSB) I 1
[als]]
Column 11O —
DO E-—- knput
Data
DQz u
k Control Colurnn Decoder
Da3 u
(MSB): 4} t!&égu.se)
Ad A0 A9 AB Al g
E— i
5— leant_rol I
w— ogic -

<

PIN ASSIGNMENT

PIN NAMES

AD-AN L Address Input
W. ... ... Write Enable
E.................n.........ChipEnable

y S Output Enable
. ........Daainput/Output
............... L.....Power(+5V)

This document comains information on a product under development, Matorola reserves the
right 1o change er discontinue this product without notice.
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@ MOTOROLA MCM6164H

Product Preview

HCMOS

(COMPLEMENTARY MOS}

64K BIT STATIC RANDOM ACCESS MEMORY

8192 %8 BIT
The MCMG164H is a 65,536 bit Static Random Access Mernory STATIC
organized as 8192 words of 8 bits, fabricated using Mdtorola's second-
generation High-performance silicon-gate CMOS (HCMOS 1l RANDOM ACCESS MEMORY

technology. Static design eliminates the need for external clocks or tim-
ing strobes, while CMOS circuitry reduces power consumption and pro-
vides greater relisbility.

The Chip Enable pins (E1 and E2) are not clocks. Either pin, when
asserted false, causes the part to enter a low power standby mode. The
part will remain in standby mode until both pins are asserted true again.
The availability of positive- and negative-logic Chip Enable pins provides
more system design flexibility than single Chip Enable devices.

The MCM&164H is available in a 600 mil, 28 pin plastic dual in-line
package with the JEDEC standard pinout.

) P SUFFIX
@ Single 5 V Supply PLASTIC PACKAGE

@ 8K x 8 Organization CASE 710
@ Fully Static— No Clock or Timing Strobes Necessary
& Fast Access Time

& Low Power Dissipation

PIN ASSIGNMENT

N/C ]

18 Vee
BLOCK DIAGRAM a2 ]2 W
A7 (03 E2
48 (4 A8
[ AS
ns —L——] oS »
25 —— A4 [l6 AN
a—L3 - :(s:g a3Q7 G
Memory Arra -
A8 L& —] SR?;N S 1256 hows a2lls A10
A9 - etect 32 Columns} A1 Qs ]
A1Q P A0 T 1o pa?
Al 3 1 000 [ Das
AlZ o001 [ DQ5
1 L
0Q0 — UL 70 Ciront 7 pa2 DO4
CE:::‘ irQuits VSS t 003
¢
Da7 Column Select
PiN NAMES
Ei
E2 o) ADATAZ A3 A4 AOAYZ......................... .. .Address
W A W .. .Write Enable
= bl ELE2.. Chip Enable
G...........................OutputEnable
DOO-DA7 ................. Datalnput/Qutput
... +5V Power Suppiy
. ceeee ... Ground

This document ¢ontaing information on a product under development. Motorola reserves the
right 1o change or discontinue this praduct without notice.
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@ MOTOROLA MCM68764

64K-BIT UV ERASABLE PROM MOS
The MCMBB764 is a 65,536-bit Erasable and Electrically Reprogram- {M-CHANNEL, SILICON-GATE)
mable PROM designed for system debug usage and similar applications 8192 % 8-BIT
requiring nonvolatile memory that could be reprogrammed periodically,
or for replacing 64K ROMs for fast turnaround time. The transparent UV ERASABLE
window on the package allows the memory content to be erased with PROGRAMMABLE READ
ultraviolet kight, ONLY MEMORY

For ease of use, the device operates from a single power supply and
has a static power-down made. Pin-for-pin mask programmable ROMs
are available for large volume production runs of systems initially using
the MCMB8764.
® Single +5 V Power Supply
® Automatic Power-down Mede (Standby) with Chip Enable
® Organized as 8192 Bytes of B Bits
& Low Power Dissipation

85 mA Active Maximum
20 mA. Standby Maximum | C SUFFIX
@ Fully TTL Compatibie 1 FRIT-SEAL CERAMIC PACKAGE
® Maximum Access Time =450 ns MCME8764 CASE 6234
350 ns MCMEB764-35
& Standard 24-Pin DIP for EPROM Upgradability
® Pin Compatible to MCM68365 Mask Programmable ROM

® Fast Programming Algorithm Possible

PIN ASSIGNMENT

A7
A6
A5

BLOCK DIAGRAM AaL

veg - : wof
Vss » Data nput/Quiput  DQO-DQ7 _ A20
Al[]

/"__\
_ AASARRAN aof
EfVep D—[Cs;gtz‘:ll_{ Innul/Outpu.l Buffers ] DQO:

pat
[TTIITT] .
o |, uerie
j—
¥
2080¢ o] cecoer| * Y Gating "SSq.
o0 .
————
[ i
/o—-—< :::
5—i
] x . h::n\qw Pin Names
AS—A12 :—:Dam' : atrix
E/Vpp . .............Chip Enable/ Program
A7 oD ... +BV
VES oo Ground
©MOTGROLA INC., 1984 DS-9815-R3
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MCMé8764

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Vahio Unit This device contains circuitry to protect the inputs
Temperature Under Bias —10t +80 °c against damage due to high static voltages or elec-
Operating Temperature Range Oto +70 °C tric figlds; however, it is advised that normal precau-
Storage Temperature 6510 +126 | °C tipns be taken 1o avoid application of any ‘volt_age
All Input or Qutput Voltages with Respect to Vgg | +610 —0.3 v o !:L%:ﬂa:;nc::férum rated voltages to this high
Vpp Supply Voltage with Respect to Vgg +28w -03 v

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted 1o RECOMMENDED OPERAT-
ING CONDITIONS. Exposure 1 higher than recommended voltages for exiended
penods of time could affect devnce reliability. :

MODE SELECTION .
Pin Number
911, i
paQ S5 PP ] cc
Read Data out | Vgg ViL . Voo
Output Disable High-Z | Vgg ViH vee
Standby High-Z |Vss| . ViH vee
. Pulsed
P Data'in | ¥ v
_rogtam atain S8 VILP_ 10 ViHp cC

FIGURE 1 — AC TEST LOAD

50V

R =22k

Tast Point T
100 pF S 6k MMDB150

o 1 or Equiv,
) MMOFO0

= ot Equiv. ¢

*includes Jig Capacitance =
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MCM68764

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature jange unless otherwise noted!

CAPACITANGE (1=1.0 MHz, Tp=25°C. V=5 V periodically sampled rather than 100% tested)

Characteristic Symbot | Typ | Max | Unit
Input Capacitance (Vi =0 V) Except E/Vpp Cin 40| 60 | oF
Input Capacitance E/Vpp Cin 60 | 100 § pF
Qutput Capacitance Vgur=0 V) Cout 80 | 12 pF

Capacitance measured with a Boonton Meter or efiective capacitance calculated from the equation: C=JA/AV.

RECOMMENDED DC OPERATING CONDITIONS

[ Paramater Symbol | Min Nom Max Unit
Supply Vollage MCMB8764C, MCMBB764C35 | Ve 475 5.0 5.26 \i
Inpul High Voltage Vip 2.0 - Yoo+ 1.0 v
Input Low Voltage ViL -0.1 - 0.8 v

DC OPERATING CHARACTERISTICS

Characteristic Condition Symbol MinMc':;?s:ﬂax Units

Address Input Sink Current Vin=525V lins - - 10 | phA
Output Leakage Current Vour=6.26 V ILo - = 0| pA
E/Vpe Input Sink Current Ervpp=04 Ig| - — 100 ] sa
T/Vpp=24 [ign=ipL [ ~ — 100 | wa

Ve Supply Current (Standby, Cutputs Open) ENVpp=ViH cct - - 20 | mA
Vi Supply Current (Active, Outputs Opani. E/Vpp=VIL lcc2 - — 86 | mA
Qutput Low Voltage loL=21mA | VoL — |04 V
Qutput High Voltage loH=—400 pA| VOH 24 | - - v

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature range unless otherwise noted)

0.8 Vol and 2.2 Volts
. 20ns Cutput Timing Levels..

Input Pulse Levels ... ...
Input Rise and Fall Times

...0.8Voland 2.0 Volis

Input Timing Levels 1.0 Volt and 2.0 Volis QutputLoad ..._........ See Figure 1
Symbol MCMEBB764C 35 MCMB8764C
Characteristic Standard | Alternate Min Max Min Max Units
Addres Yalid 10 Quiput Vakd IE=v|} tavay tACC - 360 - 450 ns
Chip Enable to Cutput Valid TELoy 1CE - 350 - 450 ns
Chip Disable to Cutput High Z tEHQZ tDF 0 100 4] 100 ns
Data Hold from Address (E= V) AXDX toH [} - 0 - ns
READ MODE TIMING DIAGRAM
N -
A (Address) Address Valig . >(
. n
tavQy —m - [ taxox
o
EIVPP /
EHQZ
TELQy —
High-Z High Z
Q {Output} Data Valid




MCM68764

DC PROGRAMMING CONDITIONS AND CHARACTERISTICS

- ATa=26% 5°C)

RECOMMENDED PROGRAMMING OPERATING CONDITIONS :
; B P Symbol | Min [Nom | Max Unit
Supply Voltage Vee . 475 [ 5.0 5.256 v
Input High Voltage for Al Addresses and Data VIH 221 - |Vec+ 1 )i
Input Low Voltage for All Addresses and Data Vi -01] ~ 0.8 v
Frogram Pulse Input High Voliage ViHP 24 25 26 Vv
Program Pulse Input Low Voltage ViLe 2.0 |Vee 6.0 vV

PROGRAMMING OPERATION DC CHARACTERISTICS .

) Ch isth Condition .| Symbol | Min | Typ Max Unit
Address Input Sink Current : ' Vin = 526V ILi - | - 10 A
VPP Program Pulse Supply Current {Vpp = 25V £ 1V} = IPH - - 30 mA
Vpp Supply Current (Vpp = 2.4 V) . . - lpL = IEH| - - 100 #A
Ve Supply Cuirent (Vpp=6.0 V) - - oo - - 85 A
AC PROGRAMMING CONDITIONS AND CHARACTERISTICS

- Symbok

: Chavacteristic Standard | Alternate Min Max Unit
Address Setup Time ) tAVPH tAS 20 — §s
Cata Setwp Time tOVPH ips 20 - uS
Chip Enable 10 Valid Data - ELOYV ICE 450 - ns
Chip Disable to Data In tEHDY tcop 20 - »s
Program Pulse Width tPHPL Py 1.9 2.1 ms
Program Pulse Rise Time PR tpR 06 2.0 us
Program Pulse Fall Time . tpF {PE 05 20 us
Cumulative Programming Time Per Word* op tcp 12 50 ms

*|f tess than 26 two millisecond pulses are required o verify programming, then & additional two millisecend pulses are required 10 ensure
proper operating margins {ie., 2 ms+ 5x 2 ms=12 ms minimum teph.

PROGRAMMING QPERATION TIMING DIAGRAM

A {Address) | X Addrass O X Address 1...8,181 X Address 0

- P
D or Q {Datal >—< Data In X : Data In. . >—< Data Qut
—

\
—\

le— -l | PF tELaQy

TEHDV

E/Vpp /

46



MCM68764

PROGRAMMING INSTRUCTIONS

Before programming, the memaory should be submitted 1o
a full erase operation to ensure that every bit is in the 1"
state (represented by Output High). Data is entered by pro-
gramming zeros (Output Low] into the required bits. The
words are addressed the same way as in the READ opera-
ton. A programmed "0 can only be changed to a "'1" by
uitraviolet erasure. _

To set the memory up for Program Mode, the E/Vpp input
{Pin 20) should be between +2.0 and +6.0 V, which will
three-state the outputs and allow data to be setup on the DQ
terminals. The V¢ voltage is the same as for the Read
operation. Only "0's” will be programmed when “0's” and
“1's” are entered in the 8-bit data word.

After address and data setup, 25-volt programming pulse
(VIH 10 ViHP! is applied to the E/Vpp input. The program
pulse width is 2 ms and the maximum program pulse
amplitude is 26 V.

Multiple MCME8764s may be programmed in paralle! by
connecting like inputs and applying the pragram pulse to the
E/Vpp inputs. Different data may be programmed into multi-
ple MCMB8764s connected in paralel by selectively applying
the programming pulse only to the MCM6B764s to be pro-
grammed.

READ OPERATION

After access time, data is valid at the outputs in the Read
mode. A single input {(E/Vpp) enables the gutputs and puts
the chip in active or standby mode. With E/Vpp="0" the

gutputs are enabled and the chip is in active mode; with
E/Vpp="1" the outputs are three-stated and the chip is in
standby mode. During standby mode, the power dissipation
is reduced,

Multiple MCMEG8764s may share a common data bus with
like outputs OR-tied tagether. In this configuration, only one
E/Vpp input should be low and no other device outputs
should be active on the same bus. This will prevent data con-
tention on the bus,

ERASING INSRUCTIONS

The MCME8764 can be erased by exposure to high intensi-
ty shortwava ultraviolet light, with a wavelength of 2537
angstroms. The recommended integrated dose {i.e., UV-
intensity X exposure time) is 15 Ws/cm. As an example, us-
ing the "“Model 30-000" UV-Eraser (Turner Designs, Moun-
tain View, CA 94043} the ERASE-time is 36 minutes. The
lamps should be used without shortwave filters and the
MCMB8764 should be positioned about one inch away from
the UV-tubes.

RECOMMENDED OPERATING PROCEDURES

After erasure and reprogramming of the EPROM, it is
recommended that the quartz window be covered with an
opaque self-adhesive cover. 11 is important that the self-
adhesive cover not leave any residue on the quartz if it is
removed to allow another erasure.




MCM68764

FAST PROGRAMMING ALGORITHM
This device is capable of the fast programming algorithm
as shown by the following flow chart. This algorithm allows

for faster programming time with increased operating
margins and improved reliability of data storage. )

FAST PROGRAMMING ALGORITHM FLOW CHART

Start

Set Program/Verity Mode
Vpp=26V Veg=6Y

Address=0

Loop+ 1 == Loop

I

Loop = Max I Program tpypL =1 ms |

] Address + 1= Address

Typical Loop=1 - &

Set Read Mode
Vee=475and5 26V
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@ MOTOROLA

MCMGSTGG

8192 % 8-BIT UV ERASABLE PROM

The MCMBB766 is a 65,536-bit Erasable and Electrically Reprogram-
mable PROM designed for system debug usage and similar applications
requiring nonvolatile memery that could be reprogrammed periodically,
or for replacing 64K ROMSs for fast wrnaround time. The transparent
window on the package allows the memory content 10 be erased with
ultraviciet light.

For ease of use, the device operates from a single power supply that
has an oulput enable control and is pin-for-pin compatible with the
MCMEB368 mask programmable ROMs, which are available for large
volume production runs of systems initially using the MCMB8766.
® Single +5 ¥V Power Supply
® Organized as 8192 Bytes of 8 Bits
® Fully TTi. Compatible
® Maximum Access Time= 450 ns MCMEB766

400 ns MCMB8766-40
350 ns MCMBB766-35
300 ns MCMB8766-30
# Standard 24-Pin DIP for EPROM Upgradability
® Pin Compatible to MCM68366 Mask Programmable ROM
® Low Power Dissipation — 85 mA Active Maximum
@ Fast Programming Algorithm Possible

(N-CHANNEL, SILICON-GATE)
- 8192x 8-BIT
UV ERASABLE
PROGRAMMABLE READ
ONLY MEMORY

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE

BLOCK DIAGRAM

Voo —-m
V8§ — Data Input/Output  DQC-DQT
Civpp TTTTT?TT
[ CLTgliFCOI Input/Output Buffers
HEREEERN
o—]
o Y bl
AC-AL L O~ pecoder . Y Gating
o—] M
[ T
! |
Qg
o]
1 . Mamory
Ag-Al2{ o— X | Matrix
o Dacoder
O]
Lo

\ CASE 6234
PIN ASSIGNMENT
AT @ o jvee
262 2318
A503 22[] A9
A4[l4 afgaI2
a3ls 20[G/vpp
A2l6 191 A10
a7 8 [1 A1
A0Qs 17 iDa7
© paol]s 16{) DOB
paifo 16 DQ%
pazfn 14 004
vssl2 13pgoas
Pin Names
.............................. Address
........... Data Input/ Quiput
. Output Enable/ Pragram
.....+5V Power Supply
. oo Ground
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MCM68766

ABSOLUTE MAXIMUM RATINGS

This device contains Circuitry 1o protect the inpuls
against damage due to high static voltages or elec-
tric fields; however, it is advised that normal précau-
tions be taken to avoid applicatuon of any voltage
higher than maximum rated volizges 1o this high-
impedance circuit.

Rating Value Unit
Temperature Under Bias -0t +80 °C
Operating Temperature Range Oto +70 °C
Storage Temperature ) -8bw +125] °C
All Input or Quiput Yoltages with Respect to Vgg +610 0.3 | Vde
Vpp Supply Voltage with Respect 1o Vgg +2810 -0.3| Vde

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONTHTIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability.

MODE SELECTION

410

Pin Number
Mode 1%'1117 12 20 2
" pa | Vss| Brver | Vee
Read Data Qut | Vgg VL Voo
Output Disable High-z | ¥gg VIH vee
) Pulsed
Program Dala In | Vgg ViLP 10 ¥inp Voo
FIGURE 1 — AC TEST LOAD
50V
RL=22k
TFest Point T
<
*+100 pF :: 6k MMDB150
or Equiv.
' MMBT7000
= or Equiv.
*includes Jig Capacitance =




MCM68766

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unlkess otherwise noted)

CAPACITANCE 11=1.0 MHz. Tp =26°C, W =5 V periodically sampled rather than 100% tested}

Characteristic Symbol | Typ | Max | Unit
Input Capacitance (Vin =0V} Excepi G/Vpp Cin 404 60 | pF
Input Capacitance G/Vpp} Cn |60 { 100] pF
Output Capacitance (Vo =0 V) Coyr jBO] 12 | pF
Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C=14/4Y,
RECOMMENDED DC OPERATING CONDITIONS
Parameter Symbol | Min Nom | Max Unit .
Supply Voltage WMCMBBTE6C, €35, c40| Veg 4.75 50 526 v
MCMB8766C30-10, C35-10 450 5.0 560
Input High Voltage VIH 20 — Vee+1.0 v
Input Low Vollage i -01 — 08 v
DC QPERATING CHARACTERISTICS
Characteristic Condition Symbol | Min | Typ |Max| Units
Address Input Sink Current : Vin=5.25 v lin - — 0 | A
Output Leakage Current Vout=06.25 V ILO - - 0| kA
G/Vpp Input Sink Current - G/vpp=04V] Ig. - — 100 gA
Givpp=24V|[lgH=lp | — | ~ 1100] xA
Ve Supply Current (Outputs Open) G/Vpp=V) oo - - | 8] mA
Quiput Low Voltage IpL=2.1 mA VoL - — |o4B| V
Quiput High Voltage ioH= —-400 gA]l VoH 24 - - V.

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

Input Puise Levels..........., ..0.8 Volt and 2,2 Volts Output Timing Levels. . 0.8 Voltand 2.0 Volts
Input Rise and Fall Times... [T RPTOTON 20rs Output Load -.-See Figure 1
Input Timing Levels. ... 1.0 Volt and 2.0 Volts
MCMB8766C [MCME8766C| MCME8766C
Symbol 30 35 40 MCMBE8766C
Characteristic Standard | Alternate | Min | Max | Min [ Max | Min j Max | Min | Max | Units
Addrgss Valid 1o Qutput Valid (G=V| ) tAVOV tace — F300 | — | 3BO| ~ P40 | — |450| ns
Cutput Enable to Output Valid 1oL Qv tOF — (120 — | 190 ] — |10 | = ]183] s
Output Disable to Output High 2 \GHQZ - IDF o pwe | o |Jwojo Jiww]o o] ns
Cata Hold from Address (G= vy} IAXDX - 10H 0 - 0 — 0 - 0 - ns

READ MODE TIMING DIAGRAM

P!
A (Addresst Address Valid >< _
|_7 1avay —e —- 14 % DX

K
Grvpp \ / |

IGHOZ

IGLOV—m-

High-2 ] High Z
Q (Qutput} Data Valid

411
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DC PROGRAMMING CONDITIONS AND CHARACTERISTICS

Ta=251 5°C)

RECOMMENDED PROGRAMMING OPERATING CONDITIONS )

i e Parametet - Symbol Min | Nom Max Unit

Supply Voltage | Vee 475 | 60 || 5.25 N
Input High Voltage tor All Addresses and Data Viq 22 — Ve + 1 '

Input Low Voitage for Al Addresses and Data . VIL -01] — 08 v

Program Pulse Input High Voltage - ViHp 24 25 26 v

Program Puisg Input Low Voltage ViLp 20 | veo 6.0 v
PROGRAMMING OPERATION DC CHARACTERISTICS

) ) Characterigtic Condition Symbol | Min | Typ Max Unit

Address Input Sink Current Vin = 5.28V L1 - - [ A

Vpp Program Putse Supply Current (Vpp = 26V £1V} = IPH - = 3 mA

Vpp Supply Cursent (Vpp=2.4 V) ) - lpL = lgH{ — = 100 KA

Ve Supply Current (Vpp =56 Vi - Ice il B & A
AC PROGRAMMING CONDITIONS AND CHARACTERISTICS

: Symbol
Characteristic Standard Alternate Min Max Unit

C Address Setup Time . TAVPH tAS 2.0 - #s

Data Setup Time - : oyPH | DS 2.0 - s
: Output Enable to Vaiid Data ) ' GLOY tOE 150 — ns

Qutput Disable 10 Data In IGHDY 10DD 2.0 - 1S
- Program Pulse Width - - tPHPL tpw 19 21 ms

Program Pulse Rise Time PR tPR 0.5 20 pe

Program Pulse Fall Time ] 1PE 1pE 0.5 2.0 ns

Cumulative Programming Time Per Word¥ 1cp 1cp 12 50 ms

* M less than 26, wo-millisecond pulses are required to verify programming then 5 additional two-millisecond pulses are required to ensure
proper operating margins li.e.. 2 ms+5x 2 ms=12 ms minimum top!.

PROGRAMMING OPERATION TIMING DIAGRAM

A (Addres.s) X Address 0 >< Address 1...8,191 X Address O .

b
Data Ouwt

—

0 ar Q (Data) >——< Data in X Data In \

PHPL

N

1GHDV

Givpp / ) SK

LAVPH PR he—  —» be—tPF » GOV
DVPH

4412
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PROGRAMMING INSTRUCTIONS -

Bufore pragramming, the memory should be submitted to
a fuli erase operation to ensufe that every bit is in the 1"
state (represented by Cutput High). Data is entered by pro-
gramming zeros (Output Low) into the required bits. The
words are addressed the same way as in the READ opera-
tion. A programmed 0" can only be changed ioa "1 by
ultraviolet light erasure.

To set the memory up for Program Maode, the G/Vpp in-
put (Pin 20} should be betwean + 2.0 and + 6.0 V, which will
three-state the outputs and allowdata to be set up on the

DO terminals. The Vg voltage is'the same as for the Read-

oparation. Only “0's” will be programmed when "0's” and
"1's” are entéred in the B-bit data ward.

After address and data setup, 26-voll programming pulse
(VIH to VIHP] is applied 1o the G/Vpp input. The program
pulse widith is 2 ms and the maximum program pulse
amplitude is 26 V.

Multiple MCMG2766s may be programmed in parallel by
connecting ke inputs and applying the pregram pulse to the
G/Vpp inputs. Different data may be programmed into
multiple MCMEB87686s connected in paraliel by selectively ap-

plying the programming pulsagaly to th,a.%lCMBB?GGs to be
programmed,

READ OPERATION -

Atfter access time, data is valid at the outputs in the Read
mode. With &/Vpp="0"_the outputs are enabled with
G/Vpp="1" the outputs are three-stated.

4413

Multiple MCMB8766s may share a cornmon data bus with
like outputs OR-tied together. In this configuration only cne
G/Vpp input should be low and no other device outputs
should be active on the same bus. This will prevent data con-
tention on the bus.

ERASING INSRUCTIONS

The MCMB8766 can be erased by exposure to high intensi-
ty shortwave ultraviolet light, with a wavelength of 2537
angstroms. The recommended integrated dose (i.e., UV-
intensity X exposure timel is 15 Ws/emZ. As an example, us-
ing the **Model 30-000” UV Eraser (Turner Designs, Moun-
tain View, CA 94043) the ERASE-time is 36 minutes. The
lamps should be used without shortwave filters and the
MCMB8766 should be positioned about one inch away fram
the UV-tubes.

RECOMMENDED OPERATING PROCEDURES

After erasure and reprogramming of the EPROM, it is
recommended that the quartz window be covered with an
opaque self-adhesive cover. It is important that the self-
adhesive cover not leave any residue on the quartz if it is
removed ¢ allow another erasure.
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.+ FAST PROGRAMMING ALGORITHM
This device is capable of the fast prograrmming algorithm
as shown by the following flow chart. This algorithm allows

for faster programming time with increased operating
margins and improved reliability of data storage,

FAST PROGRAMMING ALGORITHM FLOW CHART

Set Program/ Verify Mode
Vpp=25V Veg=6v

i

[ ]

- Loop + 1+ Loop

Program tpHpp = 1 ms |

l

Loop = Max

[ Address + 1~ Address

Typical Loop=1 -5

No

Set Read Made
¥eo=4.75and 526V
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@ MOTOROLA MCM2833

| Product Preview ] HMOS

{N-CHANNEL, SILICON GATE}
32K-BIT ELECTRICALLY ERASABLE PROM

4096 x 8-BIT
The MCM2833 is a_32,768-bit Electrically Erasable Programmable ELECTRICALLY ERASABLE
Read Only Memory {EZPROM) designed for handling data in applica- PROGRAMMABLE READ
tions requiring both nonvolatile memory and in-system reprogramming.
The MCM2833 saves time and money because of the in-system erase ONLY MEMORY

and reprogram capability. The device operates from a single +5 V
power supply in the read, write, and erase mode. Word erase and write
can be controlled entirely by TTL signal levels.

To ease system design, the high voltage needed by the device for
wiite and erase cycles is generated internally.

Ancther ease-of-use feature is the choice of erase modes (bulk, byte,
row, or column) to optimize systemn erase/write time. For
microprocessor compatibility, on-chip laiches are provided for ad-
dresses, data, and controks, allowing the microprocessor to perform P SUFFIX
other tasks while the MCM2833 is erasing or programming (writing) PLASTIC PACKAGE
itsalf. i CASE 710

The MCMZ2833 is fabricated using Motorola’'s FETMOS technolagy
{Floating-gate Electron Tunneling MOS}, which has the advantages of
good data retention, good endurance, and conventional processing.

The device pinout is part of Metorola’s industry standard byte wide

Nonvolatile Memaory family, providing cost-effective density upgrades. PIN ASSIGNMENT
® Single +5 V Power Supply
® Organized as 4096 Bytes of 8 Bits N/CH *d
® Fast Access Time of 150 ns IMCM2833-15) and n/Cl
200 ns (IMCM2833-200 a7[l
® Low Power Dissipation A6
125 mA Maximum (Aclive)
35 mA Maximum {Standby) A5 =
® In-System Automatic Erase/Write Capability Adf] o)
@ Data Protected During Power-Up and Power-Down A3f] o
® 10,000 Erase/Program Cycles per Byte a2(] o
@ Data Integrity of 10 Years At il
® 9 ms for Byte Erase or Write aogo [19]
® Latched Address, Data, and Controis for Write/Erase
® Chip Enable and Output Enable for Two Line Bus Control paog
® 28.Pin JEDEC Standard Pinout oai2
paz(]
vss{]
FETMOS . ’
{Floating-Gate Electron Tunneling MOS) * For normal operatien, pin 26- can be
Poly Oxide Thin Oxide * *::i:? :n?)yr'r?a‘? g;i‘!ﬁgz:ﬂi;gn. 1 can be
tied to Vgg or Voo,
1st Poly 2nd Poly
- PIN NAMES
N A - Address
Field Figld o0 . . Dala InputIUutput
oxde v/ N\ e S e
-Write Enable
P - Substrate vee o s VPoI\\lNOenggilc;
VSS—~—~-~'~ E .- Ground

This document contains information on a new product. Specifications and information hergin
are subject to change without notice.
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MCM2833 .

MCMZ2833 BLOCK DIAGRAM

At e - -
o .
L2 | (L8] !
| 2 | =2 | Memory Array
’ = I 58 l 128%32x 8
3 -3
I @ [ @ | |
 AB ——— - -
h f
y
. 10t32 - 1 » Sense
il Colurnn Decoder . Amps
W—m ) [ 4 A 4
Control ——— ———
Logic ' Y Y
G ——i| 1/0
o AD-Ad Buffers Buffers
YO t T . T T t - i
E A4 AQ DQ? DQo
VEE
MODE SELECTION
Pin Number and Function
Pin '
11-13
15-19 Pin 20 Pin 22 Pin 27
Mode DQ0-DA7 E G w Notes
Read Data Out ViL VL ViM -
Standby High Z Y Don't Care | Don't Care -
Output Disable High Z YL Ve VY -
Write Data In ViU VM VL -
Write or Erase Inhibit High Z Viy " | Don't Care | Don't Care —
Word Erase (I} ViH ViL ViH ViL -
Word Erase (I} ViH Vi ViH VIHH —
g% Page Erase (Row! ViH ViL VIHR VIHH 1
2.2 ['Page Erase (Colurn) VIH ViL ViHH VIH 2
Bulk Erase V|H VIL VIHH ViL -
ViHH=11 Y 10 17 V
NOTES:

1. Row Page Erase Made: Theare are 128 rows containing 32 bytes sach, Individual rows are selected with addresses AB-A11 {AD-A4 are don't
caral.

2. Column Page Erase Mode: There are 32 columns containing 178 bytes each. Individual columns are selected with addresses AD-A4 (AD-
A1T are don't carel.
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MCM2833

ABSOLUTE MAXIMUM RATINGS {See Notel

Rating Value Unit This device containg circuitry 1o protect the
Temparature Under Bias - 10 to +80 o°C inputs against damage dua to high static
T [T | cecto ki pover s st
Storage Terperature —66 10 +100 °C avoid application of any voltage higher than
Input or Quiput Voitages with Respect to Vgg maximum rated voltages to this high-
{Except G, W) +6t0 ~04 v impedance circuit.
Input Voltages with Respect 10 Vgg for G and W 1Bio -04 v
NOTE: Permanent device damage may cccur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be resticted 1o RECOMMENDED
OPERATING CONDITIONS. Exposure to higher than recommended voltages
for extended periods of time could affect device reliability.
RECOMMENDED DC OPERATING CONDITIONS READ, WRITE, OR ERASE
Parameter Symbol Min Typ . Max Unit
Supply Voltage MCM2833-16, 20| Ve 4.50 5.0 5.50 v
MCM2833-15-5, -20-5| Ve 475 5.0 5.25 v
Input High Voltage ~ - VIH 2.0 - 6.0 A
(G Pin22 and W Pin 27} | vipn 11.0 - 170 | v
Input Low Voltage* ¥IL -0.1 - 0.8 v
*The device will withstand undershoots to the —0.4 V level for a maximum duration of 10 ns.
DC OPERATING CHARACTERISTICS
Characteristic Conditign Symbol Min Typ Max | Unit
Input Leakage Current (AQ-A11, B} Vin=Voe Max lin1 - - 10 KA
Input Leakage Current {3, W} Vin=17 v linz - - 10 pA
Qutput Leakage Current DQO-DQT) Vout=Vce Max, G=Vy4 Lot - — 10 A
Qutput Leakage Current {DQO-DQ7) Vout=0.4 V, G=Viy Loz - - 10 uA
Ve Supply Current, Standby E=ViH, G=V|L g - - ®H__|ma
Ve Supply Current, Active (Read) E=vi. G=V), W=y oo - - 120 ma
Ve Supply Current, Active See Mode Setection Table |Felox] - - 130 mA
(Erase/ Write)
Cutput Low Voltage oL = 2.7 mA VoL - - G.4 v
Cutput High Voltage loH = —400 A YOH 24 - - v

CAPACITANCE (f = 1.0 MHz, Tp = 25°C, Periodically Sampled

Rather than 100% Tested)

Characteristic Symbol Typ Max Unit
Input Capacitance Cin 5 10 pF
Cuiput Capacitance Cout - 10 oF

Test Point:

100 pF*

FIGURE 1 — AC TEST LOAD

BY

R =2.2k

MMDB150
or Equiv.

MMD7000
or Equiv.

*Includes Jig Capacitance —
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MCM2833

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperatuse range unless otherwise noted)

AC Test Conditions
tnput Transition Times: 5 ns=t,=tj=10 ns

Input Pulse Transition Levels: 0.45 Volts (V) to 2.4 Volts (V|y)

Output Load: See Figure 1

READ OPERATION (W= V)

Test Timing Measurement

‘Referencelevels . ...... ... ........... .o ...Inputt Vend2V

Qutput 0.8 Vand2 V

MCM2833-15{MCM2833-201
Parameter Condition | Symbol | Min | Max | Min | Max | Unit |Notes

Address Valid to Output Valid (Address Access Timel E=G=V) | iavgv ] — | 150 | — {200 | ns —
Qutput Enable to Output Valid (Output Enable Access Time) tgLov | — 70 — 75 | ns

Chip Enable to Output Valid (Chip Enakle Access Time) oy ] — 150 — 1200 | ns -
Qutput Disable to Output High Z E=vi ltgpoz] 0 J 0] o]e]ns] 3
Chip Disable to Qutput High Z G=ViL | teHoz P 0 [ 60 ] 0 6o | s | 3
Address Invalid to Qutput invalig taxay | 0 - 0 — ns -

NOTE:

3. The parameters {gHQZ and 1gHQZ may define the time at which the outputs achieve the open of High Z state and are not referenced to a

level.

[————tavoy ———»]

READ MODE TIMING DIAGRAM

A-(Address)

p:

Address Valid

X

—ViH
—VIL

E (Chip Enable) \

e ELQY ———————

[ G} Qv ——m

TAXGX

-«

:

7|: —VIH
IEHQZ —»

Vi

Q (Data Out)

HighZ

56

QR

/L—tGHOZ—)-

Data Valid

XA

—VIH
—ViL
VOH

High Z—_
—VaL




MCM2833

AC WRITE OR ERASE CHARACTERISTICS (& = Vyy During Write or Weord Erase 1))

Parameter Symbol | Min Max Unit
Address Valid to Chip Enable {Address Setup Time) tAVEL 0 - ns
Write Enable to Chip Enable W EL [4] - ns
Chip Enabie to Address Don’t Care ELAX | 0 = ns
Write High to Data Don’t Care TWHDX - ns
Data Valid to Write High 1OVWH 100 - ns
Write Enable Pulse Width twLwH | 180 - ns
Write Enable Hold Time . tELWH 150 = ns
Chip Disable 1o Chip Enable [Enable Latch Setup Time) 1EHEL 300 - ns
Write or Erase Time MCM2B33-15, -20) | YELEH 9 25 ms
(Chip Enable Puise Width) (MCM2833-16-5, -20-5) | tgLEH %5 50 ms
Data Latch Time BAHWX 50 - ns
QOutput Enable to Chip Enable tGHEL 0 - ns
Qutput Enable Hold Time ELGL 150 — ns

WORD ERASE (l) OR WRITE WAVEFORMS

LAVEL
-
A (Address)
|t mar————ELEH————3} |at——tEHEL—3»]
_ —VIH
E (Chip Enablel g %
- —VIL
WLEL Jet—m] - IELWH - | tWHwWX -
— o A LWH— = VIH
VL
IGHEL = P —1ELG L~
T (Output Enable) 3

DVviwH- - TWHDX
v YRR

*Data in during Word Erase (1) {DQ0-DQ7)=V|y

Data Valid*




MCM2833

FUNCTIONAL DESCRIPTION

Alrinputs for the operating modes are TTL levels with the
exception of bulk and page erase.

READ MODE

The MCM2833 uses 2-hine control architecture for read
operaticn: to avoid bus contention problems. Data is
available at the Data outputs of the selectad device at tayay
with Chip Enable (E), and Output Enable (G} at Vy_ or, at
1zLQV with Chip Enabled (E), and address stable. tn the read
made the device can be accessed similar 10 a static RAM,
This ¢an be done by holding Chip Enable active low and sup-
plying the next address locations in a ripple through fashion
with the next access determined by 1ayQy. The outputs of
two or mose EEPROMs may be Or-tied to the same data bus.
Cnly one EEPROM should have its outputs selected 1¢ pre-
vent data bus contention between two devices in this con-
figuration. The outputs of other EEPROMs should be
deselected with the Qutput Enable (G) or Chip Enable {E) in-
put at a high TTL level.

STANDBY MODE

The Standby mode of the MCM2833 is achieved by apply-
ing a TTL high signal (V1) 1o Chip Enable (£} input. When
the device is in the Standby mode, the cutputs are in the
high impedance state, independent of the Cutput Enable (G)
input. When the MCM2833 is placed in the Standby mode,
the active power dissipation is reduced by 72%.

WRITE OR ERASE

After each erasure, afl bits of the selected bytels) are in the
“1" state. Data is introduced by selectively programming

AC CHARACTERISTICS, SPECIAL ERASE MGDE

(writing) “"0s™ into the desired bit locations. Atthough only
“0s™ will be programmed {written], both “*1s™ and “0s' can
be presented in the data word. The only way to change a *0"'
to a “1"is by electrical erasure. - .
Write or Erase Mode selecticn is controlled by applying the
required _sequence of signals to the device. The Output
Enable (G}, Write Enable (W), and AO-AT1 address inputs
are iatched on the falling edge of Chip Enable (E}. DQO-DA7
are latched on the rising edge of Write Enable {W). To enter
new address, control {G and W, and/or data, the Chip
Enable (E) signal must be clocked to Vi for >350 ns
{tEHEL!. otherwise, the previous address and data may stay
latched and inhibit the entry of the new information.

WRITE CR ERASE INHIBIT

Programming writing) or erasure of multiple EEPROMS in
paraltel is easily accomplished. Except for Chip Enable (E}, ail
like inputs of the parallel devices may be common. A high
level on the Chip Enable {E}input inhibits the EEPROM from
being programmed (written) or erased.

WRITE OR ERASE VERIFY

To determine that the word(s) was correctly programmed
lwritten) or erased, a normal read operation can be per-
formed. A read foltowing after a write or erase cycle will re-
quire that Chip Enable (E} goes to Vi and is held for >350
ns (tEHEL} and that Write Enable (W} is at a 1" and Output
Enable (G) a1 a ’0" when Chip Enable (E) goes to V||_ at the
beginning of a read cycle, The data addressed will be valid on
output lines at tgy gy access time after Chip Enable (B} goes
low.

Mode Symbol Min Max Unit
Address Valid to Chip Enable (Address Setup Time) tAVEL 0 — ns
Output Disable to Chip Enable tGHEL 0 — ns
Data Valid to Chip Enable (DHEL 0 — ns
Write Enable 1o Chip Enable WWLEL - [¢ - ns
Chip Enable to Address Don’t Care tELAX 150 - ns
Chip Enable 1o QOuiput Enable Don't Care TELGX 150 - ns
Chip Enable to Data In Don’'t Care tELDX 150 - ns
Chip Enable to Write Enable Don't Care tELWX 150 - ns
Chip Digable to Chip Enable {Enable Latch Setup Time) tEHEL 350 - ns
Whrite or Erase Time {MCM2833-15, -20) | tELEH 9 25 ms
(Chip Enable Pulse Width} {MCM2833-16-5, -20-5) | tELEH 25 B0 ms
Wirite Disable to Chip Enable YWAHEL o] - ns
Data Latch Time DWATHWX 50 - ns
Data in High to Write High IDHWH 100 - ns
Write High to Data Don't Care HWWHDX 20 - ng
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SPECIAL MODE SECTION

SPECIAL MODE SELECTIONS (Vign=11V ta 17 )

Pin Number and Function
1113, 15-199 | Pin 20 Pin 22 Pin27
Special Modes DOO-DO7 E [<] w Notes
Word Erase (1)) ViH ViL ViH VIHH -
Page Erase (Row) - ViH Vip ViHH ViHH 4
Page Erage iColumn) ViH VIL ViHH VIH 5
Bulk Erase ViH ViL VIHH VI -
NOTES:
4. Row Page Erase Mode: There are 128 rows cantaining 32 bytes each. Individual rows are selected with addresses AS-A11 [AD-Ad are don't
carel.

5. Column Page Erase Mode: There are 32 columns containing 128 bytes each. Individual columns are selected with addresses AQ-Ad |AS-
A11 are don't carel.

WORD ERASE (I}
tAVEL |- ELAX——]
3 —ViH

—VIL

e FIEH— | e EHEL .
_ ) . p —V
£ (Chip Enabig) & Z v H
— Vi,

WWHEL e [—TELWX— ]

I
A (Address) X Address Vahd

W (Wirite Enable}

tGHEL-l(—) 4———tELG><—)-I

) TDHEL [ [—tFI DX —»]

owwas XXXXXXXXXXXK) N

BULK ERASE

TAVEL » tELAx—>|

................ —ViK
A {Address) Address Valid

; | )
. \ELEH [ee——LEHEL ¢
_ —NH
E (Chip Enabie) N :
3 —ViL
WLEL e T
p— to] wH ——w=]  fe—-—e] BWHWX
_ F 3 —VIH
i i [ NRXQHARY
: 2 —VIL

| ] le—tELGx—m

. —VIHH
G {Output Enablel — IGHEL '.
] —ViL

|
DHWH | s DX
7 v’v —Vy

L e

A A A

=
O
o
o
7]
L

D {Dataln}

P
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ROW PAGE ERASE
{A0-A4 =Don’t Care}

TAVEL—= |e—tELAX—]

A (Address) X Address Valid :

E {Chip Enable) &

‘WHEL—l(-b [ IELWX 3]

T

W tWrite Enablel

IGHELfem  [—I1ELGx—

7
G (Qutput Enablg)

IDHEL [ ——1E| DX —

D iDatain}
COLUMN PAGE ERASE
- {AS-A11=Don"t Care}
tAVEL JE—m] |e—tELAX—m] ) .
' 3 ; —ViH
A (Address) X Address Valid —v

A
. . 4
: [ nnimn——AE EH—— = EHEL
- - - —VIH
E {Chip Enable) N
K —VIL

 twrEL e |e—teLwx—>]

meenasel QOXKARANS

IGHELJen] (—ELGX—

Sevonsne AKX R
X AN

=
Q
o
Q-
W
W

. \DHEL

Di{DataIn)
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@ MOTOROLA

MCM2864

Product Preview

SMART 64K-BIT ELECTRICALLY ERASABLE PROM

The MCM2864 is a 65,536-bit Smart Electrically Erasable Program-
mable Read Cnly Memory (EZ2PROM) designed for handling data in ap-
plications requiring both nonvolatile memory and in-system reprogram-
ming.

The MCMZ2884 improves processor throughput by reducing the
system overhead due to its in-system transparent erase-before-write
capability. The device operates from a single +5 V power supply in the
read and smart write mode. Word read and write can be controlled en-
tirely by TTL signal levels. -

To ease system design, the high voitage needed by the device for the
smart write cycle is generated internally. Another ease-of-use feature is
the choice of erase modes {bulk, byte, row, or column} to optimize
system erase/write time. For microprocessor compatibility, on-chip
latches are provided for addresses, data, and controls allowing the
microprocessor to perform other tasks while the MCM2864 is program-
ming itself by the provision of a RDY/BUSY function 10 indicate status.

The MCM?2864 is fabricated using Motorola's FETMOS technology
{Floating-gate Electron Tunneling MOS), which has the advantages of
good data retention, good endurance, and conventional processing.

The device pinout is part of Motorola’s industry standard byte wide
Nonvolatile Memory family, providing cost-effective density upgrades.

® Single +5 Volt Power Supply

® Organized as 8192 Byles of 8 Bits

® Fast Access Time of 200 ns Maximum

Low Power Dissipation

In-Systemn Automatic and Transparent Erase Before Write
RDY/BUSY. Function to Indicate Status

Data Protested During Power Up and Power Down
10,000 Write Cycles Per Byte

Data Integrity of 10 Years

® Latched Address, Data, and Controls During Write

® Chip Enable and Qutput Enable for Twa Line Bus Control
® 10 ms for Byte Write and Internally Timed

& 28-Pin JEDEC Standard Pinout

® Internal Automatic Erase/Write Verify

HMOS

{N-CHANNEL, SILICON GATE}

8192 x 8-BIT
ELECTRICALLY ERASABLE
PROGRAMMARBLE READ
ONLY MEMORY

P SUFFIX
PLAST!C PACKAGE
CASE 710

L. SUFFX CERAMIC PACKAGE
ALSO AVAILABLE — CASE 19

FETMCS
{Floating-Gate Electron Tunneling MOS)
Poly Oxide Thin Oxide

1stPoly 2nd Poly

Field Field

Oxide / N+ / \ N+ Oxide

P — Substrate

PIN ASSIGNMENT

RDY/BUSY
Al2

als]]
DQ2

vss

* For normal operation, pin 26 can be tied to
Vgg or Voo

PIN NAMES
AL e eaeiee... .. Address
DA .. Data Input/ Qutput
E... S oiiveiioo. .. Chip Enable
B Output Enable
W..... e Write Enable
RDY/BUSY . .. .Ready/Busy
N/C Cievviiiieoe.. .. NoConnect
VOC oo oo oo+ BV Power Supply
VS - ooeieii i e Ground

This document conains information on a produdct under development. Motorola reserves the
right 10 change or discontinue this preduct without netice.
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MCM6670

@ MOTOROLA MCM6674

MOS

128¢ X 7 X5 CHARACTER GENERATOR (N-CHANNEL, SILICON GATE)
The MCMGG70 is a mask-programmable horizontal-scan (row .
select) character generator containing 128 characters in a 6 X 7 128¢x 7 x5
matrix. A 7-bit address code is used to select one of the 128 available HORIZONTAL-SCAN

characters, and a 3-bit row select code chooses the appropriate row CHARACTER GENERATOR
to appear at the outputs. The rows are sequentially displayed, ' .
providing a 7-word sequence of 5 parallel bits per word for each
character selected by the address inputs.

The MCMBB74 is a preprogrammed version of the MCMB670. L SUFFIX
The complete pattern of this device is contained in this data sheet. CERAMIC PACKAGE

Fully Static Operation

TTL Compatibility

Single £10% +5 Volt Power Supply
18-Pin Package

Diagonal Corner Power Supply Pins
Fast Access Time, 350 ns (max}

4 & & 0 0

ABSOLUTE MAXIMUM RATINGS (See Note 1)

Rating Symbol Value Unit
P SUFFIX
Supply Voitage vee -33to+7.0 Vde PLASTIC PACKAGE
Input Voltage Vin 020 470 Ve CASE 707-02
Operating Temperature Hange Ta 0o +70 o°c
Storage Temperature Range Tag 66 10 +150 oc
NGTE 1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- PIN ASSIGNMENT

ceedad. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS, Exposure to higher than recommended voltages for extended
periods of time could affect device reliability.

BLOCK DIAGRAM
AD 7 —012 0o
A1 & O— [ | l—C 13 D1
AZ 5 O~
Address Memory Row Cutput 4 D2
:’i ;g: Decode Matrix Decode Bufiars oo
A5 2 O [~ 16 D3
— — —
AB 1 O g & 16 D4
11 10 § Chip . . i
R$1 RS2 RS3 Select This device contains circuitry 10 protect the
Vee = Pin 18 inputs against damage due to high static voit-
Gnd =Pin 9 Q ages or electric fields; however, it is advised that
17, normal precautions be taken to avoid applica-
cs tion of any voltage higher than maximum rated
wltages 1o this high impedance circuit,
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DC OPERATING CONDITIONS AND CHARACTERISITCS
{Ful! operating voltage and temperature range untess otherwise noted.)

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.5 5.0 5.5 Vde
Input High Voltage R 206 {0 = 5.5 Vde
Input Low Voltage VL -0.3 = 0.8 Vde
DC CHARACTERISTICS
Characteristic i Symbol Min Typ Max Unit
Input Current ’ lin - - 25 pAde
{¥in=0to5.5V)
Qutput High Voltage - VpH 24 - Voo Vde
{IgH = -205 uA) . -,
Output Low Voltage . VoL - - 0.4 Vdo
oL =16 mA) - . -
Output Leakage Current (Three-State) . Lo - - 10 HAde
(CS5=20VorCS8=08V Vo =04V 124V}
Supply Current o - - 130 mAde
Wee =65V, Ta= 070

CAPACITANCE (T 4 = 26°C, f = 1.0 MHz)

" Characteristic Symbol Typ Unit
Input Capacitance Cin 5D pF
Output Capacitance Cout 5.0 pF
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AC OPERATING CONDITIONS AND CHARACTERISTICS
{Full oparating voltage and temperature range unless otherwise noted.}

AC TEST LOAD

50V
AC TEST CONDITIONS AL =25k
Condition Value Test P oint MMD6G150
tnput Pulse Levels 0.8V 1to20V of Equiv
Inpur Rise and Fall Times 20 ns 30 oF 1.7k
Output Load 1 TTL Gate andd C_ = 300F MMD7000
or Equiv
AC CHARACTERISTICS
Charscteristic Symbol Min Max Unit
Cycle Time Teye 350 - ng
Address Access Time tacc(A) - 380 NS
Row Select Access Time tacciRS) - 350 s
Chip Select to Output Delay oo - 150 ns

TIMING DIAGRAM

- teye -
'-—————-‘acl:(A}—.—- .
0V
Addrass >§l-0-8 v x
70V
AS 23 v
cs F20v \@
08V
[ ———————————— e ——
SR S ST 20V
T8 R LBAUEKEN 0.8 v
Dats Out Tededetete %2000 % %% ey Data Valld
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CUSTOM PROGRAMMING FOR MCM6670

By the programming of a single photomask, the cus-
omer may specify the content of the MCM6670. En-
coding of the photomask is done with the aid of a com-
puter to provide quick, efficient implementation of the
custom bit pattern while reducing the cost of implemen-

Tation,

Information for the custorm memory content may be
sent to Motorola in the following forms, in order of
preference: i

1. Hexadecimal coding using IBM Punch Cards (Fig-

ures 3 and 4),
2. Hexadecimal coding using ASCII Paper Tape Punch
{Figure 5).

Programming of the MCMG670 can be achieved by
using the following sequence;

1. Create the 128 characters in a 5 x 7 font using
the format shown in Figure 1. Note that information at
output D4 appears in column one, D3 in column two,
thru DO information in column five. The dots filled in
and programimed as a logic "1 will appear at the outputs

FIGURE 1 - CHARACTER FORMAT

as VOH; the dots left blank will be at Vo). RO is always
programmed to be blank (VL) (Blank formats appear at
the end of this data sheet for your convenlence; they are
not.to he submitted to Motorola, however,)

2. Convert the characters to hexadecimal coding treat-
ing dots as ones and blanks as zeros, and enter this infor-
mation in the blocks to the right of the character font
format. The information for D4 must be a hex one or
zero, and is entered in the left block. The information for
B3 thru DO is entered in the right block, with D3 the
most significant bit for the hex coding, and DO the
least significant. B

3. Transfer the hexadecimal figures either to punched
cards (Figure 3) or to paper tape (Figure 5).

4, Transmit this data to Motorola, along with the
customer name, customer part number and revision, and
an indication that the source device is the MCM6&670.

6. Information should be submitted on an organiza-
tional data form such as that shown in Figure 2,

Character Numﬁe( VSTOMER (NPT Character Number(m 4 UPUU
ROW SELECTY
TRUTH TABLE MSE LSB HEX MSB LSB HEX
As3 | Asz | ms1 [OUTPUT re 03000 [0 [0 o JO1O00 [o]o
o T o T o o A OOREO0 |24 M RARRRAA [ F
0 o 1 fi1 a2 OR0ONO0O ¢4 r2 @000, [0
A N B s ROOORA (/]/ e OO0 0OA [/ [0
B re IODOR [/17 ~@REO0 [7]c
1 0 1 RS rs RIGIEIRN |/ |F rs @O0O0O0 |/ |o
S T 2 re BIOIOOK |/ {7 re BI0O0CO [/ 0
R ROIOOR (¢ [/ R RRRRE [ F
p4los Do p4loa 0o
FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS
ORGANIZATIONAL DATA
MCM6B670 MOS READ ONLY MEMORY
Customer:
Motorola Use Only:
Company
’ Quote:
Part No.
Part No.:
Qriginator
Specif. No.:
Phone No.
Chip-Select Options: "Activé High ActiveLow * No-Connect
1 0

cs

0

[ O
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FIGURE 3 -~ CARD PUNCH FORMAT

Columns Column 10 on the first card contains either a zerc or
1-9  Blank a one to program D4 of row RO for the first character.
10-25 MHex coding for first character Column 11 contains the hex character for D3 thru DO,

26 Slash {/} Columns 12 and 13 contain the information to program

27-42 Hex coding for second character R1. The entire first character is coded in columns 10 thru
43 Slash () 25. Each card contains the coding for four characters;
44-59 Hex coding for third character 32 cards are required to program tha entire 128 characters.
60 Slash (/) The characters must be programmed.in sequence from
61-76 Hex coding for fourth character the first character to the last in order to establish proper
77-78 Blank addressing for the part. Figure 3 provides an illustration of
79-80 Card number (starting 01; thru 32) the correct format.

FIGURE 4 — EXAMPLE OF CARD PUNCH FORMAT
{First 12 Characters of MCMEETOP4]

nlnnnnua"naonnnonnounnn“non|e|l|n|n|||||||||al |n|u|uun||||n|n||||l||nnuln|l

B335 P EHHRBABH G RADNADMANZHBHARDHBEN IR0 4 EOHB G005 G ommmnnm:ummln-

l1l|lll'llI|1||||||||||II|1||1IIIII1I1IIII|I|lllll11|ll1|li|lll|l|lll| T IRRNT]
222220222282202002 2200082202222 2220022220222 0220222022202222022222222222222
393838300533390933333939325033333937832333093333393323333233933333933333338333223
AR A A A A A R L A DB AN 4 44 0 4 A A R R4
SS5555555555555555585555555555555555555555555555555555555555555555555555556556555
D I O OO O S T T T OO I I 15
ERRRE RN R R R R R R R R R R R R R R AR R R R R R R R AR R R R RS RS R R SRR R SRR SR RERERREREEL
BLEICIOIRRLIRIEI NI RN ORI R BRI IS B IOEEIBEAREREIOIBERESRAsRIBEARIOEINRERENAE
99999990899999999099904909999999940899999999999940299919999534006634999090908%349 ‘,.J

llll!l?lllllln\tuulll BAANDBNEN rra:lx:mnalsun:nwnmmuﬁaunn-msd’smuu AL VLU ATTDHBNT AN
GLOBE SFANDARD FORM

$YTIVO -390
2rTIVG - 380N
SY1Iva=34000

FIGURE 5 — PAPER TAPE FORMAT

Frames
Leader Blank Tape start of data entry. (Note that the tape cannot begin with
TtoM Allowed for custorner use (M < 64} a CR and/or LF, or the customer identification will be
M+1,M+2  CR: LF {Carriage Return; Line Feed)  assumed to be programming data.)
M+ 3toM+66 Firstline of pattern information Frame M + 3 contains a zero or a one to program D4
(64 hex figures per line) of row RO for the first character, Frame M + 4 contains
M+67, M+68 CR;LF the hex character for D3 thru DO, completing the pro-
M + 69 to Remaining 31 lines of hex figures, gramming information for RO, Frames M + 6.and M + 6
M+ 2114 each line followed by a Carriage Re-  contain the information to program R1. The entire first
turn and Line Feed character is coded in Frames M + 3 thru M + 18, Four
Blank Tape complete characters are programmed with each line. A
Frames 1 to M are left to the customer for internal  total of 32 lines program all 128 characters (32 x 4).
identification, where M<64. Any combination of alpha-  The characters must be programmed in sequence from the
numerics may be used. This information is terminated  first character to the last in order to establish proper
with a Carriage Return and Line Feed, delineating the  addressing for the part,

6-7
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The formats below are given for your convenience in preparing character information for MCMB670 programming.. THESE
FORMATS ARE NOT TO BE USED TO TRANSMIT THE INFORMATION TO MOTOROLA. Refer to the Custom Pro-
gramming instructions for detailed procedures.

Character Number Character Number

Character Number Character Number

MSB LSE HEX_ MSB LSB HEX MSE LSB HEX MSB LSB HEX
re 000 [o]o o 0000 (g0 re QIEDDO0D o]0 = 00000 el
00000 = OO000 m DQAC00 = D0O0O00
00000 ] 200000 r2e OQDOO0 =2 00000
200000 rR:O0000 == 30000 = OO0000
0Q0DA0 rReJO0OOD =« QO00O0C R OODO0
r00O0ODO 00000 =s DOO0O0 rs QOO0
s 0O00O0 00000 e JOCOO re 0OOAO0NO
mOg0o0a0 200000 =O00oao = 00003

D4ID3 oo D4lD3 Do 04I03 D4lD3 Do

=

oogoopog s
0ooogooco

ro
a0
Rz [J
rz [
a4 [
rs[J
rs [
r? ]

D4lD3

sQaaooooa

Character Number

MSB LSB HEX

ro0QOO0O
= 00000
=0000
= 00000
= O0O00O0
00000
Q000
= O0000
o4alpa co

Character Number

MSB LSEB HEX

Characier Number

MSB LSE HEX

=0 OOO00O
= OO00o0
Rz OO 00
R CHO0O0O0
rRe OO0 00
rs QO00O0O
s OO DO
RTDDDDEEI,

D4lD3

Character Number Character Nurmber

Character Number

MSB .LSB HEX MSE LSBE HEX MSB LSB HEX MSB LSB HEX
re 00000 [o]o ro 00000 [o]e R O0O0O0O [g]e re DQOO0O0O (o]0
aROD0O0D = 00000 mOC0000 =~ QOD0O
00000 200000 =2 008000 rz QD000
00000 =00000 r: QOO0 AO r: QDO OO
ra 3000 =0O0O000 re JODODO r« OJOO0OD
rs 00000 rsDO0O0O0O re 0O 0OD0O ss IO00O0CO
re 0O 000 re OO0 00 e O0O0O0 = 00O00O0
mO0000 =00000 200000 7 00000
i D4lD3 Do DalD3 Do balp3 Do D403 Do

Character Number Character Number

Character Number _ Character Number

MSB LSB HEX

MSB LSB HEX . MSB LSB HEX MSB LSE HEX
re 00000 [o]0 ro 00000 o]0 re JIOO00 [o]e ro OO0O0O0 [o]e
«~0O0R0 rO0000 = O0O000( «~ OO00
200000 /20000 w2 (HOO 00O r2 QOO00
/s JOO0O0O OO0 0O0 re (000 r: Q0000
R JO0A0O R QOOOC e OO0 | rs OJIOOO0
re OO0 [ re QIS 0O0 re 00000 s OOODDO
/e JO1O0O0O R 01000 re OOOQ re QO OO0
0000 O0000 rROOO0O0 rr QOO0
o4lp3y [=1] pafos Do oalpa 0o o4lD3 oo
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s OsOUNODE | GODeODO0
-l OSaascos
5 OBOO0COw
=1 ope - [al=] ‘=lalal=ld] [= aala ey}
g Ousssses oopoeooo goomogog
el @ fartart Talat ]
= e =rer 11 SCe00080
= geo00008 =t Tatulerale | o 1=] Tals|=als]
OaSRaa e 9000000 900m0000

.Dojod .

8 0DODoDao
] g
1= I 2 gsgnaoos
3 o 00000000
g o oonacoe | goonaaag
a
\ o o DO DCIOCm
g 00DD000 ARRaccs
=

00800000 | 00000000

.00|oa ..

1M

[ [a]uw[=[a] ] m_u

DDDDDDDD
fal=r Talula] Tu} -

[a]={uiu]u]n]}
=]

=1 =] 1
[=nlal=f=lalal ]

.DOJDg ..

1010

DoRoNnaon
UDUDDUDD
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. 00|04 ..
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FIGURE 6 — MCM6674 PATTERN

1
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2| 8 8 ggecaceg
: o Beoas000
= < o 89825803 B000R000
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e g Cs0o0000
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m . [a] DeDoaoom
4 B oegoR0os
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0100
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GmDSOD00

DOf 04
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8192-BIT READ ONLY MEMORIES
ROW SELECT CHARACTER GENERATORS

The MCMB6700 is a mask-programmable §192-bit horizontal-scan
{row select) character generator. It containg 128 characters in
a 7 X @ matrix, and has the capability of shifting certain characters
that normally extend below the baseline such as j, vy, g, p, and
q. Circuitry is supplied intema'llv to effectively lower the whole
matrix for this type of character—a feature previously requiring
external circuitry,

A seven-bit address code is used to select one of the 128 available
characters. Each character is defined as a specific combination of
logic 1s and Os stored ina 7 X 9 matrix. When a specific four-bit
binary row select code is applied, a word of seven paraliel bits appears
at the output. The rows can be sequentially selectéd, providing
a nine-word sequence of seven parallel bits per word for .each
character selected by the address inputs. As the row select inputs
are sequentially addressed, the devices will automatically place
the 7 X 9 character in one of two preprogrammed positions on
the 16-row matrix, with the positions defined by the four row
select inputs. Rows that are not part of the character are
automatically bianked.

The devices listed are preprogrammed versions of the MCMBG700.
They contain various sets of characters to meet the reguirements
of diverse applications. The complete patterns of these devices
are contained in this data sheet.

® Fully Static Operation
¢ Fully TTL Compatible with Three-State Outputs
& CMOS and MPU Compatible, Single *10% & Volt Supply
& Shifted Character Capability

(Except MCMB6720, MCMB6730, and MCM6E6734)
Maximum Access Time = 350 ns
4 Programmable Chip Selects {0, 1, or X)
® Pin-for-Pin Replacement for the MCMB570,

Including Al Standard Patterns

MCM66700 MCM66710
MCM66714 MCM66720
MCM66730 MCM66734
MCM66740 MCM66750
MCM66751 MCM66760
MCM66770 MCM66780
MCM66790

MOS
{N-CHANNEL, SILICON-GATE)

8K READ ONLY MEMORIES

HORIZONTAL-SCAN
. CHARACTER GENERATORS
WITH SHIFTED CHARACTERS

| € SUFFIX
1 FRIT-SEAL CERAMIC PACKAGE
CASE 6234

;)

J

P SUFFIX
PLASTIC PACKAGE
CASE 70802

AD
Al
A2
AZ
ad
AS
A8

15 0— — — — 520 o8
1 —05 DS
I Address Mamory Row Output
11 Ommd Matri
a Decode (3052; Oecode Buffers [©19 D4
80— 06 D3
4 O] —— —— 1 —o18 D2
[ o7
Blanking
Shify Matrix [ ©17 DO
Control
Matrix l 1 B — I
BLOCK hzs) Matrix 1 3 10
DIAGRAM Select T83 T5a 5
21d22d 2ad 24 Vg = Pin 2

RSO RS1 RS2 ARSI

Vgg =Pin 13

PIN ASSIGNMENT

€-10
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ABSOLUTE MAXIMUM RATINGS (See Note 1, Voltages Referenced o Vgg)

Rating Symbol Value Unit
Supply Valtages Voo -0.3t0 7.0 Vde
tnput Voltage Vin -0.3t0 7.0 Vo
Operating Temperature Range Ta 0to +70 oc
Storage Temperature Range Tstg -55 10 +126 ¢

NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded, Functional operation should be restricted to RECOMMENDED
OPERATING CONDITIONS. Exposure to higher.than-recommended voltages for
‘extended periods of time could affect device reliability,

DC OPERATING CONDITIONS AND cHAHACTERIST!CS
{Full operating voltage and temperature range unless otherwise noted}

RECOMMENDED DC OPERATING CONDITIONS (Referenced to Vgg)

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee | 45 5.0 55 Vde
Input Logic '1'" Voltage VIH 2.0 - Vee Vde
Input Logic "'0" Voltage VL ~0.3 - 0.8 Ve
DC CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit
Input Leakage Current [I17] - - 25 pAde
(ViH =55 Ve, Voo =45 vdc)
Ouwtput Low Voltage {Blank) VoL Q - 0.4 Vde
gL = 1.6 mAdc)
Qutput High Voltage (Dot} VOH 24 - - Vde
{loH = ~205 pAdc) .
Power Supply Current Icc - - 80 mAdc
Power Dissipation : Pg- - 200 440 mwW
CAPACITANCE (Periodicalty sampled rather than 100% tested)
Input Capacitance Cin - 4.0 7.0 pF
{f = 1.0 MHz) )
Qutput Capacitance Cout - 4.0 7.0 pF
{f = 1.0 MHz) :




MCM66700

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Fuil operating voltage and temperature range uniess otherwise noted)

ACTEST LOAD

5.0V
A =26k
Test Point MMDG‘_EO
or Equiv
AC TEST CONDITIONS
— 130 pF
Condition Value MMD7000
Input Pulse Levels 0.8V 10 20V or Equiv
Input Rise and Fall Times 20ns - —_—
Qutput Lead 1 TTL Gate and C|, = 130 pF
AC CHARACTERISTICS
Characteristic Symbol Typ Max Unit
Address Access Time tace(A) 250 350 ns
Row Select Access Time tacc(RS) 250 350 ns
Chip Setect to Output Delay teo. 100 150 ns

TIMING DIAGRAM

[ tgae () —— =]

20V
Addrau. ><r 28V K
o tage (RE) ]
20V -
RS >< 0.8V X
2oV
s A N
/] ['3:39

tco

08V

& L

2.0 V/|5/

w77 7777070007

A

Data Vatid
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MEMORY OPERATION (Using Positive Logic}
Most positive level = 1, most negative level =0,

Address
To select one of the 128 characters, apply the appro-
priate binary code 1o the Address inputs [AQ through AB).

Row Select

Te select one of the rows of the addressed character
to appear at the seven cutput lines, apply the appropriate
binary code to the Row Select inputs (RS0 through RS3).

Shifted Characters

These devices have the capability of displaying charac-
ters that descend below the hottom line (such as lowercase
letters j, y, g. p. and q). Internal circuitry effectively drops
the whole matrix for this type of character. Any character

can be programmed to occupy either of the two positions
in a 7 X 16 matrix. {Shifted characters are not available
on MCMBE720, MCME6730, or MCME6734.)

Output
For these devices, an output dot is defined as a logic 1
level, and an output blank is defined as a logic O level.

Programmable Chip Select -

The MCMB6700 has four Chip Select inputs that can
be programmed with a 1, 0; or don't care (not connected).
A don’t care must always be the highest chip select pin or
ping, All standard patterns have Don't Care Chip Select—
except MCMB6751.

DISPLAY FORMAT

Figure 1 shows the relationship between the logic
levets at the row select inputs and the character row at
the outputs. The MCMG6700 allows the user to locate the
basic 7 X 9 font anywhere in the 7 X 16 array. In addition,
a shifted font can be placed anywhere in the same 7 X 16
array. For example, the basic MCMG6710 font is
established in rows R14 through R6. All other rows are
automatically blanked, The shifted font is established in
rows R11 through R3, with all other rows blanked. Thus,
while any one character is.contained in a7 X 9 array, the
MCMBE710 requires a 7 X 12 array on the CRT screen 1o
contain both normal and descending characters. Cther

uses of the shift option may require as much as the full
7 X 16 array, or as little as the basic 7 X 9 array {when
no shifting occurs, as in the MCME§720).

The MCMB6700 can be pregrammed to be scanned
either from bottom to top or from top to bottom, This is
achieved through the option of assigning row numbers in
ascending or descending count, as long as both the basic
font and the shifted font are the same. For example, an
up counter will scan the MCMB86710 from bottom to top,
whereas an up counter will scan the MCMGB6714 from top
to bottom (see Figures 7 and 8 for row designation),

FIGURE 1 — ROW SELECT INPUT CODE AND SAMPLE CHARACTERS FOR MCME6710 AND MCMGE720

ROW SELECT
TRUTH TABLE MCME6710 MCME6720
RAS3 | RS2 | RS1 | AS0 | OUTPUT
ROW ROW
9 1] [\ ] 0 RO NO. NO,
0 [+] o 1 R1
o o 1 o R2 0000000 s OO0O000 EENN8E8C ro JDOQD0OO
o o 1 1 R3 ESERRN0 R4 0OOOQO0OO0 BOOOOOE = EOBBBCO
E00000m r13 0QOQO00 BOOOCOCE 2 EERO00OW0
o r]e o A4 BO000DOs sz OOQQOO0 - @0000om rz AGOO0ORO
0 1 o 1 RS B00000NR r11 EOERE0D S0EEEA0D ~4 mECOOEO
¢ 1 1 @ R6& EESEEED /10 BROOOED 2000000 rs ROBABO0
0 1 1 1 RB7 E000000 s BOOQDO®D 8000000 s BO0O0000
1 ) o o RS 8000000 »s WOODDWO E000000 r7 BODO0ODO
oy 0 0 1 RO 20400000 ry WROOOG0O 8000000 re @OQODOO
1 o 1 a R10 2000000 re BOEEROD D6 Do [+13 o0
1 0000000 ms MOODOOO
rjopr ] A 0000000 s« ®WOODOOO
-1 1 -0 0 A2 0000000 ~3 BODOOOO
1 1 0 1 R13 gogoobg =2 g0ODO0OOO
1 1 1 0 R14 0000000 =<1 0000000
+ 1 1 1 R15 0000000 =e OOOOCORO
D& oo o8 - Do
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CUSTOM PROGRAMMING FOR MCM66700

By the pregramming of asingle photomask, the custom-
er may specify the content of the MCMG6700. Encoding
of the photomask is done with the aid of a computer to
provide quick, efficient implementation of the custom bit
pattern while reducing the cost of implementation.

Information for the custom memory content may
be sent to Motorola in the following forms, in order
of preference:*

1. Hexadecimal coding using IBM Punch Cards

({Figures 3 and 4)
2. Hexadegimal coding using ASCI Paper Tape Punch
(Figure 5}

Programmmg of the MCMB6700 can be achieved by
using the follow sequence:

1. Create the 128 characters in a 7 X 9 font using the
farmat shown in Figure 2. Mote that information at
output D6 appears in column one, D5 in column two,
through DO information in column seven, The dots filled
in and programmed as a logic 1 will appear at the outputs
as VoH;the dots left blank will be at V. {Blank formats
appear at the end of this data sheet for your convenience;

 FIGURE 2 — CHARACTER FORMAT

they are not to be submitted to Motorola, however.}

2. Indicate which characters are shifted by filling
in the extra square (dot) in the top row, at the left
{column 3),

3. Convert the characters to hexadecimal  coding
treating dots as 1s and blanks as 0s, and enter this infor-
mation in the blocks to the right of the character font
format. High order bits are at the left, in columns § and
D3. For the bottom eight rows, the bit in Column S must
be 0, so these locations have been omitted, For the top
row, the bit in Column S will be O for an unshifted
character, and 1 for a shifted character,

4. Transfer the hexadecimal figures either to punched
cards (Figure 3) or to paper tape (Figure 5}.

6. Assign row numbers to the unshifted font. These
must be nine sequential numbers (values O through 15)
assigned consecutively 1o the rows. The shifted font is
similarly placed in any position in the 16 rows,

6. Provide, in writing, the information indicated in
Figure -6 {a copy of Figure 10 may be used for this pur-
pose}. Submit this information to Motorcla together
with the punched cards or paper tape.

FIGUR.E 3 — CARD PUNCH FORMAT

Character Number _@IL‘MMM} | Columns

MSB LSB HEX 1-10
o]0 n
@ ais  OOD|CODO[gle] 12-29
: Ri2 oO0oroQo|gelo 30
Y ~e OOOlO0O0OO00l0 31-48
$ re ORROCOB[3[: 49
l.a Rq MOD|RORO [#]A 50 — 67
Ay ®OD|ORDO [+]# pos
§ RYT ROO|KWORO |+4(a 69 — 76
Ré ORR/DOOR[E]r 77— 78
s D6 D4 O3 DO 79 — 80

Charamer Number‘_c_‘a b‘m )

Column 12-0n the first card contains the hexadecimat
equwalent of column S and D6 through D4 for the top row of the

i mse S LSB HEX

sy BOBR|AROC[EC flr;l character. Column 13 contains D3 through DO. Qolumns 14
Q R®© ORO|oDOR0Oz]z] and 15 contain the information for the next row. The entire first
] Re ORRIERA0 3 ] character is coded.in columns 12 through 29. Each card contains
& Re OR000R0|2{2 the coding for three characters. 43 cards are required to program the
s ::: gg% gggg ; : entire 128 characters, the last card containing only two characters.

&5 Og0loo000z]e The characters must be programmed in sequence from the first

R % oROloooozle character to the last in order to establish proper addressing for the

A3 ROOIODOOl4|e part. ‘As an example, the first nine characters of the MCMGB?IO

S D6 D4D3 Do ) are correctly coded and punched in Figure 4.

Blank

Asterisk (*}

Hex coding for first character
Slash {/)

Hex coding for second character
Slash {/)

Hex coding for third character
Slash {/}

Blank

Card number {starting 01; through 43}
Blank

*NOTE: Motorcla can accept magnetic tape and truth table formats. For further information contact your local Motorola sales representative.
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FIGURE 4 — EXAMPLE OF CARD PUNCH FORMAT
(First 9 Chavacters of MCMGE710)

WLl PIeTE e T rspewwrd I I R

ErEIrATATATIERAID s

LT AT el BT P S I e

oosasssoonofEANNARRcoovoooovoBossoccocooonoBegeBeBosoovovos@efeBofBosnnoosclone
1213 LI I RNURNBEUETARALANUARIAARNINEDEAIRARS QT UE Sl HHGEATHAANIRUsEBRTEANE N AN AR NN
IR ERR RN RN RRR RN RN LI ASRT A0 | ARRRRNZRRRRRRRARRRY IRRN 1 10 AN LN ERNRRRAY IRRARARER] X

2221222222220z 22222 M2 M ez 2 Nz 222220222 20 2202222222222200221222102
333333933933233993303329233 8333833009333 0039323333333333393333Mal33533223933332
00840 aalecat it et aBeBERE 4044000040004 At a B A Ll
55855555555555555555555555555555559555555555555555555555555556555555555555555559
OO N T N N O N A T I T O I YT A T Y T Y T
VIR NNIIIn
sovacsnponloossansgacsnsgassansssnonsssscsnnsasasloeanssondescnossennencasnnzans

§99990999999996999999958999099550059999999559509999959995999994999¢99859999499398
ERXENEN 9mlu:lxuunlall:nnm:mmmununnnunuvlauuumﬂosnnuuuNmseeumaumuuuuuruu}lll LYY 2l A

FIGURE 5 — PAPER TAPE FORMAT

M+691t0 M+ 2378  Remaining 35 lines of hex figures,
each line followed by a Carriage

Return and Line Feed
Blank Tape
Frames 1 to M are left to the customer for internal
identification, where M % 64. Any combination of alpha-

numerics may be used, This information is terminated
with a Carriage Return and Line Feed, detineating the

Frames
start of data entry. ({Note that the tape cannot begin
Leader Biank Tape with a CR and/or LF, or the customer identification will
1to M Allowed for customer use (MK64) o oo o a' i he programming data.)
M+1,M+2 CR; LF ({Carriage Return; Line Frame M + 3 contains the hexadecimal equivalent of
F?m) . . . column § and D6 theu D4 for the top row of the first
M+3toM+66 First line of pattern information  oporanter  Frame M + 4 contains D3 thru DO, Frames
{64 hex figures per "“” M+Eand M+ 6 ram the second tow of the first
M+ 67, M+ 68 CR; LF 2 prog

character. Frames M+ 3 to M + 66 comprise the first line
of the printout, The line is terminated with a CR and
LF.

The remaining 35 lines of data are punched in sequence
using the same format, each line terminated with a CR
and LF. The toral 36 lines of data contain 36 x 64 or
2304 hex figures. Since 18 hex figures are required to
progiam each 7 x 9 character, the full 128 {2304 + 18)
characters are programmed.

FIGURE & — FORMAT FOR ORGANIZATIONAL DATA

Customer

ORGANIZATIONAL DATA
MCME6700 MOS READ ONLY MEMORY

c Part No.

Rev.

Row Number for top row of nor-shifted font

Row Number for bottom row of non-shified font

Row Number for top row of shifted font

C81____ Cs2___ C83__ Cs4___

Programmabie Chip Select information: 1 = Active High 0 = Active Low X = Don't Care (Not Connected)
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MCM66710 PATTERN -
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FIGURE 7 —

0101

0100
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FIGURE 8 — MCMGG714 PATTERN

M
o0

o8,

BOICO0OTE

aoomacEos
BR3eREas

00

[L2]]

&

2
el

JoTarerelatar ¥
[a[etarettTared
Jetetaratitaral
0000000

0010
o

a0 | ooaoao,
0 | SomDRO!

o800
OB
e
fall
00000
£9950
fsTafutetl
00000
QOuDDI

D£a0eanea0

COma

5208

0001
oo

o8

goapuogeo
Jilawlstaluatata <]
000000

OO

Quogponoa
Jalaretatal=tn=r |

Sogogoooe
00060000C

Batke

o8 | #GO00|

) i

S580n
a8

[

0000
o

Cooagan
Oo0D000

®ogooan

IV = Shitted charperer. The character 1y shifted three rows to R11 at the 1op oF the fony and R3 af the bottom

A2, A0
AB . Al

on

I - Sifred chargcter. The ghavacter is shifted threa rows to R3 at the top of the foat and R11 31 the bottom,
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FIGURE 11 — MCMG6730 PATTERN™**
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" Shitted chavscTirs g nat used,

FIGURE 12 — MCME6740 PATTERN
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I = Shitiod checattsc. Tha charactar i shifted thise rows 10 A% 81 the top of the lontand 711 at the bottom,
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MCM66700

OOy | 200060 en [aluluf C 0 [ omDoRODRO 3 00000008
. | 8123ER803aE | So0nenene | BEaSEREEE st 3| 8satasae -l GacononE
~ | "| accoecoos | pUDOSCEOS | DOOECGOOCL J=1=Ts]=T=T=l= =T} [ (=T [=[=] Telv] - EU%DB.
£ | | moyes0000 | BENSOEOOS | DOCOSCO00 WWDDQDEI =] [==] JaTe] 1=} = | e mu {s]e 7=
8| @omoeconn | S9RCenoas | Dhcharees BRrooao. 8| BOORDORSS 3 e
JECOROGOC | #RRRLHO000 L 0O0Oo00w0 000cD0ooe C | OBOCSOLE0 DOODDOCE
nannos ooowgoac [ooooonoon aoowooooo [ oonooooad | cencoopoa DCRA0OG - 0
3} BIRAIARSE [3RR3RASAE | 2930RRRE SoRncasan | Sooonenes | DAsnaLRa0 H ooERAanag e 50
o | 2t 6acosgooe | ancosomos | ooncaans, Be0notoos | oooeceono | gosEeanng a|® SA00G000 Ht 000
2| [ sooeGeses | oecetenos | Ge00Cnowe 2BA060H0Y | Dpoencaca | Geanaosaa 2| asasgial o Jtats]
+ | 5| B3E3EE550 | 8SESEEAR | ARHARHEY Seconans | SonSag=tD | sgoccocad = s Ba8n000 | Hoatatnas | sea3anaca
OSCONOUNO | SNEsel00C | DOOTOOO00 DDM ngﬂ OcossesEl | DAL000S00 OOCNO000 | CODENNERS IEEMMDDU
T Yo wEomG | noooe; ODROnoG | DoDORERN | 0ROGDO! noonnooa [ogoossess [ oadoooooo
3| Bachatass 320nacass | BoRoMAocE 225838558 | 3oRannReA | BaaZaadas s 83500000 | S98aonnns | 825880000
- |8 B8Eomanos | 3Gaouance | BERARREAE Snaessses [ 200wo000D | Desatenss =|° asanens | ccowocuos | Gibeceaac
3| f socoswees | SoeSOECOS | CORNSAARR $E025000 | Bontammey | $205GGO0E &l #55205008 | EnClenews | aoCOBCO0S
'+ | 31 BI2HaER0R | R3nnwaens | SRHREEUED §EHaSR008 | Peomean=s | Beaceacas L H maacanacs | OES355aR | RHSHERHES
O} GeeiG000 | CERROCLOE | Godo#aooa 8B5a86500 | Soosenats | EEOABIBES s 05000 | Goownseae | DoouoORES
‘oooos0On [ =l oo JuTn's] ol 0000000 Ja] ‘an0o 1= RO08C | aoogoonda f o 0000,
5[ S90neawon | Conomnens | o0 a 835200845 | 280025508 | BE2ERRERE g SnonooaE | 28550080 | 855250802 [ SESRasoas
g |9 gEdbEouss | Soehatacs | SHdHEa SoncoRnas | 2enaCats | BEeconsds B Aogaanne | Sonobesnd | Bddnonacs | SEacnacss
| a0t I | GO0 B | 0ODDEE000 D0DOS0DO0 | peNEedBaN | BWR0O| =] [=."] OOCE | SEO00B0OCO | SESMSE e [T==1 1 I3
- | 21 S3EEEARSS | SERARIEGS | PodRanean S2a805008 | Sonponoas | BEAsoanas =1z BR5CoE0RE | Gogscoces | BonRaRnes | SoasRantD
S| snuwsocos | Baaseonns | banosooan 880000000 | 5980060050 | 300eD0DAE Suamuseus | Sanodo30c | HEEHGN00S | SoHBEoAR
0DONOWCoG | DCGONNTOE | DOAOADO00 000! 00 [efe]ale faTenTe) ®ODOCoODN 000000 | 000000000 | 050002000
[ BA500RG00 | GGGB0aToe (Do00eenar | BESORNSnn | Segoadoar (BAaaAeads | BS3SE55RE | 83AREaT90 E Beoanoat | 388556a0E | S850A0008 | Seas0a8ag
~ | 8| mudgoRaas (985758558 [ 324! 58005050 | bosconeth | soooCocss | boRacODan | sBoooaEAR - S8yaoens | sonocors | BaEescoes | SEHSEUCOE
= | | CRONoEO0Cn | 8 INOEe0 | S IO | OO B0 IWOR000 lﬂmamﬂﬂ. J=luCalal {a] TS1T .BDW“EDI = [=:] ROCO | @OOO0000S | pOCORISO0 M.uﬂﬁ_ [a:T}
? || Soaasuans | SSEREASRS | Bosneacas | SRooRemed | BoUCEeCRs | BEhCouass So0dteacs | nSmEcesEs = (2] g3288a88s etra | SonoBeoed | 332 aaanss | boROdiEod | DonieoEne
¢| maRBEABa0 | Wesseoons | SARGEN000 | ATOODOODE | Sanwaas | SOGHOLUGS | Se8ssesan © | Boooanoan BOCHOO0 | BEsRREES | DoCOCONGT | srevaSsas | SHAPO0GIE
GOCONGCOAC | ooboom ‘0OROOoe00! 9DODDEDDC | #ononoonD | escooocos | cboacooon 20000060T | oonnanDE 0
8| 0ocOSDEDO U%iﬂ“ﬂ DODEUROOD SRR=T []-Tar e m 630002000 | ®0goQDo00
o | 8| doaceasoc: | S305eonas | COCCSARAS RonmRcaaSe =2 000340000 | eneResens
2| | goimmeied |Scinsanen | Semmewgar S5n0uc: il S50eantes | @DOCCOCOR
¥ | 1| S5cEtaE0E | aSeasanny | Soamosacs §385886:3 =g SoRnoapan | 353508008
sl §50060 | oeuawdn00 | GoWGOTROG WCUCODCEE ° COG000HO0 | JOaDoCTEG
0DOOORCDG | DOOOASEEN | 000000000 =i=lnlu]v]=(=/=}:}
3| BEGE=ESS | REcGommnY | BE33R92850 B8a8R2858 . 8 schonaooe
- SO000ESES | AC0A000E0 | JOFEeEECC goOECCoo0G - aoagoodos
g HSSANOO0 | SD0IeO80s | SEGToG0R0 OonOud e = 2| wssfewwss | SOOI
= | 5| E2aE85e5S | £3258AE2 | tis Bostease] Gpanesoos [ R 280505208 | Bos:
n_l-lnunuo EaN®eC00n | 50DGA6O0 80000000 weduSOOR0 w oOA0DA00 | BEN! 260300000
=
oan oononono Com asawenine [neccoooes [ goooooona
o1 DASERORNS ( EAARARRS | BEARRARAE Satocase % H S38ZR04R8 | BRRS0GS0S
B 88b00uann [#canchoce DOORSADSD a [g]® GBooeocns | ooAReRo0N
gl: Scoosesas | OecoroamD a Aaamataan T = |8 Quaneo0os | PRANedoss
=g $a0o=onon | Soosneana Bec! SoasasEng 2 885585604 | Soesoneod
o Semeonoad | Sounesses SRS2305a | 23MB3EEaE g W 9 veRsvesew | seccooORE
omneo [ conponpos | escognaon | wnc | anssnanse emcooonno| oacooasso
3 B300anacs | aARAADAE | Sceoanaan | annodacas | Hosasooas o = 2 P Pt B
- goobaoEes ooRUos | SECooowDE s .8 -7 f5a0coRag
§ls Iasntons ooae = 2 |54 438
° el waw0 U £ & ] ° anan OmENCO0Ro £
goooscuGs oGe conooooos | coowsscoo | £ H awanoocon | 000900000 | cooemsoog | £
H pate s Tl SEOOEOOSE | 00000080E | & n | 3 CQoRAcCOa goopocEog|
= geadoniga Ecaoecton | Sooonchen 2)? DBOoDwmaG fonhachen
=l SEimoarss i8g0ocowe | woCoRGbEY | GAOCEOSTE | ¥ % 24 CoooooCaR oocooganE | £
s Scansnonn 3Eghanoes | Bednacamal = T | 5jz| 329350808 » 233ae0050 ggREsEaRE | 2
DROCSOODG ofomon0e | Sooaskoda] = o - ©| BooomasRc | ooGOIO0Sw, Saan ] ooomamcos [ 3
= A <
) Cooogoooo DRCOOEIDD sngseeno conogaooa | &
g 2d905anes poonaaeen | & ° ] DosoecOnG - teiatetalaretal ] GoDuEsRes
- Shoocoeco a8 | 2 5 |z S5aannone ¥
g -] el 2 g1 s H
dls asoo00one o] H w Q A H oo J=t i H
ewaeRon0 I 3 o Go00semen e JonOBEean 2
£
COCOCDSC onD = 000 £
Rt b T SSo0es | 855030808 %l s | O 3 fanmanegs e P 4
2 £3380ana0 223860052 g8al B N s Freerertet S a0 wooad s
SHB0swons | cessaisen AESdooe | messaanns cef| ¢ I Hi SemERCDom o8 SaRan I
3 || Boanewoos | @boceatmn sganoanos | Basen0ood S - z Heiat et 98 22008 3
3 - 000 essuseReE | BO0O0000G cogsooooe | foowoooog H gsgoeocRs " [ {slstael "
SoRe5000 | ammmwion0 285855662 | So60emend | aoomascaa | £ “ SoameRRLG =8 LEE? 2
i e terre] K3 i3
g S28292083 | S8BRA0ESA | 9HABNERRE | & | = 3 Sonmemanc H
- §0noscoon [ Showoonls | Secanace| € -y - g
= SondRcnos | SARERGHAR | SEoaAcact( o o 53 E]
33 g35826500 | A% 0 | oaBeacon BoeS | @So0sncod | SoRmocos | oomcacom| t | 2 Zs G23mo200s | fonmcmEos | §
285335838 | SoAeawa00 | Peoconoes weans : BeRs0noaD | SHASAEEES | SROORSEe: | & - ° SOCCReess | DODORCTRD | 3
Zoqoefone [9oatooDos | o T oC | pDoDBnOnD aa0cow | oooooooos | ooooonnon | 8
2 Boanenead | 355888500 | steeaa Freterd ] g H Soocencas | 20C00aees | Saa2ac00n X
° DOCOsHCE | @S8500G00 | SBonan sa0 o= | 353880000 | £ | W ale Saasamean
B ganpoecon | 953558508 | sooosa! B . B Sodmanies | ¥
aDOoOsn000 | *MeR000000 0 | OO o000 = 3 | ocooncons | asoccooso | samocoooa fris[vs] Tal-Talay s
8 $55355530 | S#8Hnnann | 25338202 2[ssRameNed| 3 | £ 3| 3568a55He | SSussases | Somoasos SaRatases | 3
ooooassws ! nooooocw | cooeonoon | ooasnooos oooosgo| 2 Gommen; ooa| T
3| B000008hS oooiegent | SECOSECOE | SRUSEEROR mmﬁ“m I m % uun“nnmm mmm%mmmm Begalis )
gl SERsanoan | B Sedecoe| ¥ 3|: nmlmom- Saamgcoas $3958
81| s Smest cRAeEE & e g o el
9| Genoecnan a0ataao0a | Banoan: a0 Beasoc0s m @ B SOmauesqd | G00000000 80500 m
£ —
ounoasssa | 0oooctuue | osopnacoo | caws opogopo | - £ B 38 Raws | JO0OOD0OC =
3| B8600GEa | SoER30-S | SGRA0EEaT | Sausn a3 Sosmaneoa | © H Hagsls ) R 383aganee |
a sswsr0d0e | DOOOOCooE | 030000000 | scomn! =[] Sogonsoan b Y 0004 | 060G0R000 000 socooscoo | B
£ || Boetueass: sanaesans | BAESAMIRE | Sados aa s3503eme | ¥ | m : 3584 | 83002808 H =) e ooy I
*0000 CRgOR0OO0 5 Ja J=l=ial ] i DOCSD0U O 800! a
L E e e e T 23 Seictacae| £ | o~ ¢ eawwas | 399500500 Seaussass | 350353057 [SA22SERERt £
. - - o = > -
FV.F HEB e e[z 2 EEESEL I A B 1B tle oz : - ele elg . 3] 2
: H - z
2/ 5 g g 2 s R 3/t 2 z H g 2 : .
: g & = - B A B z kS 2 e £ s
@ o - [ 9
o M &£




MCME6770 PATTERN

FIGURE 15
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WP - Shifted character. The characit is shitted Wres rows to R3 31 Ihe 10p ot the fant and 11 51 the cotiom,
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. FIGURE 17 — MCM66790 PATTERN
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MCMe6700

MCMBS70 Series MCMEG700 Equivalent Description

MCME571 MCME6710 ASCII, shifted
MCMGE5714 MCME6714 ASCil, shifted
MCMES572 MCMEE720 ASCH
MCME573 MCMBE730 Japanesa
*MCMB5734 MCMBE734 Japanese .
MCMGS74 MCM66740 Math Symbols
MCMBE575 MCMBEE8750 Alphanumeric Control
MCMB576 MCMES760 British, shifted
MCMEE77 MCME6770 German, shifted
MCME578 MCMGGTB0 French, shifted
MCME579 MCMBE 790 European, shifted

MCMG6700 Series
Pin Assignmant

MCMG6ESE70 Series
Pin Assighment

1 dess A3 24 1d
2 ™dvee RS2 23 25
3 csa R$1 [ 22 3]
P Y} Ao 21 LY o
5 3 ps o6 20, s
& D3 pa 49 6]
el =1 o218 R
8] as pepP317 L e
9 {] na ay e g
10 cs1 acfoas 10

11 A2 csz 14 1]
12 ] A2 vgs iz 12 L] =]

APPLICATIONS INFORMATION

One important application for the MCMBB700 series is
in CRT display systems (Figure 18}. A set of buffer shift
registers or random access memories applies a 7-bit
character code to the input of the character generator,
which then supplies one row of the character according
to the count at the four row select inputs. As each row
is available, it is put into the TTL MC7495 shift registers.
The parallel information in these shift registers is ctocked

serially out to the Z-axis where it modulates the raster
to form the character.

The MCME6700 series require one power supply of
+5.0 volts, When powering this device from laboratory
or system power supplies, it is important that the Absclute
Maximum ~Ratings not be exceeded or device failure
can result. Some power supplies exhibit spikes or glitches
on their outputs when the ac power is switched on and off,

FIGURE 18 — CRT DISPLAY APPLICATION USING MCM66710
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MCM6E6700

The formats below are given for your convenience in preparing character information for MCMGG700 programming.

THESE FORMATS ARE NOT TO BE USED TO TRANSMIT THE INFORMATION TO MOTOROLA. Refer 1o the Custom

Programming instructions for detailed procedures.

Number

Ch

Character Number

Number

LSE HEX

Ch

Dooaoonoons
00200000
000000000
00000o000s:
0000000003
0oooooooo

LSB "HEX

2D

T CcoeCc o ocaTco ;@

o [ o T
000000000
000000000
0000000008
0000000003
0oonoonao
0000000003
(| w

MSB

[ O S O R S - 4

0pOooo000os
o0oponocoo
00oooonon
0000000003
000000000z
ooogoonoo
Rniu|ulaninluls};
']

mu s

© 1L8B HEX

(" R S S A A

ODaooonoc:

Character Number

Character Number

Number

Ch

poooaocoog:
anoopoong
co0ooooano
0000Qnnoas
OoDOoQaoooas:
oooooaooog
DO0c0oO0ooos
0 @

LSE HEX

Ms8

LI S < S o S

LS8 HEX

cOoo0o0000s
oooaoooao
Qooooooan
0000000008
oOooaoooaos
ooQooooan
0o0ooonoonaos
O o

mse

[ S R A A 4

L858 HEX

Oo0ooocoood
DDDDDDDWD
00000a0oas
oooaoooaos
oooconoaoao
DODOaaoaos
o

2o a

T o & ococ e T

0o00oon0gaons

Character Number

Character Number

. Character Number

LSE HEX

DDOO0000Ooo0s
‘oacoogouod
coocoopoon
a oo [w}d
O00anaooas
ogooognog
Oooopoongosg
O »

R._HRHRHRﬂﬁ

Doogopaoas
cooaoooaod
oogoogoon
0000000009z
oOonopnaoos:
oogpogfog
DOoooooooos
O »

LSB HEX

MSE

C o & € Lo

goooooooo:
ooooonooo
oo0goooaon
00000000a0s
ooooonOooos
oooOooooao
oonooocoaos
g0 Cw
=

LSB HEX

C &C o & ¢CT X
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ROM

@ MOTOROLA

MCM65516

2048 x 8 BIT READ ONLY MEMORY

The MCMEB5516 is a complementary MOS mask programmable byte
organized read onty memory (ROM}. The MCMES516 is organized as
2048 bytes of 8 bits, designed for use in multiplex bus systems. It is
fabricated using Motorola’s high performance silicon. gate CMOS
technology, which offers low-power operation from a single 5.0 volt

supply. - - :

The memory is compatible with CMOS microprocessors that share
address and data lines. Compatibility is enhanced by pins 13, 14, 16,
and 17 which give the user the versatility of selecting the active levels of
each. Pin 17 allows the user 1o choose active high, active low, or a third
option. of programming which is termed the "MOTEL" mode. If this

CMOS

(COMPLEMENTARY MOS}

2048 x 8 BIT
MULTIPLEXED BUS -
READ ONLY MEMORY

mode is selected by the user, it provides direct compatibility with either L SUFFIX
_ the Motorola MC146806E2 or intel 8085 type microprocessor series. In CERAMIC PACKAGE
the MOTEL operation the ROM can accept either polarity signal on the 8 CASE 680
data strobe input as long as the signal toggles during the cycie. This 1
unique operational feature makes the ROM an extremely versatile
device.
® 2 x8 CMOS ROM P SUFFIX
® 3 to 6 Volt Supply PLASTIC PACKAGE
CASE 707

® Access Time
430 ns (& V) MCMEE516-43
550 ns (6 V) MCMEE516-55
@ Low Power Dissipation
18 -myA Maximum {(Active)
30 pA Maximum {(Standby)

® Multiplex Bus Directly Compatible With CMOS Microprocessors

{MC146806E2, NSCBOO}
@ Pins 13, 14, 16; and 17 are Mask Programmable

& MOTEL Mask Option Alsg Insures Direct Compatibilﬁy with NMOS

Microprocessors Like MCEB803, MCB8801, 8085, and 80856
& Standard 18 Pin Package

PIN ASSIGNMENTS

"BLOCK DIAGRAM

AQC-AQ7
nn# }im’*
jiadad AB, A, A0
IYYY
.EP—’ .
Control . utput Buffers
E-l:: Logic and Address
& h—, Sense Amps Laich PIN NAMES
= : Y AQQ-AQ7............ Address/ Data Cutput
AB-AYN0. Address
M. ..Multiplex Address Strobe
pe- E... ...Chip Enable
! ¥ Y
M bl Y-Gating H ecod S. .....Chip Select
I’ I - G Data Strobe {Output Enable)
S, Disables =
Outpui Buffers . . L
E, E Limit ROM Array M X - This device containg circuitry 1o protect
Power Dissipation 128 128) * |Pecode the inputs against damage due to high
. lg4] Frocharge static voltages or electric fields; however,
: Circuit it is advised that normal precautions be
- r 1aken to avoid application of any voltage
I higher than maximum rated voltages to
E this high-impedance. circuit.
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MCM6E5516

ABSOLUTE MAXIMUM RATINGS. See Notel .

Rating _} Symbol Value Unit
Supply Yoliage Yoo -03t0 +70] V
Input Voltage Vin -03t0 +70] ¥V
Operating Ternperature Range Ta Q1o +70 °C
Storage Temperature Range Ts_q_ -5t +150 § °C

NOTE: Permanent device damage may oceur if ABSOLUTE MAXIMUM RATINGS are exceaded. Functional operation should be restricted ta
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could af-
fect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voitage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS

Parareter . Symbol Min Nom | Max | Unit
Supply Vohage . .
Ve must be applied at least 100 ps before proper device operation is achieved) vee - 4.8 507|851 Vv
Input High Vohage ) Vin |vec-20] - |vecl v
Input Low Voltage B ViL -03 - 0.8 v

RECOMMENDED OPEHATING CHARACTERISTICS
MCMBE516-43 MCMEBE616-55

Svmbol it t Condi
Characteristic y Mo —T W W TMa " Test Condition
Output High Voliage VoH |Veo-04V - VCC"O-“, v| - v
Source Current — 1.6 mA
Output Low Voltage VoL — 0.4, - 04 v

Sink Cusrent +1.6 mA

CL=130 pF, Vin=ViH to VL

Supply Current {Operating) legt - - 16 - 16 mA Toye=10 ps
Supply Current (DC Active) lecz - 100 - 100 | A Vin=aVeg to GND "
Standby Current sg - 30 - 50 | nh Vin=Vege to GND
Input Leakage . - in —10 +10 -10 +10 | pA
Output Leakage oL -10 +10 -10 +10 | gA
CAPACITANCE {f=1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) . -
] Characteristic ) Symbot { Max | Unit
Input Capacitance Cin 5 | pF
Output Capacitance Cout 126| pF

AC OPERATING CONDITIONS AND CHARACT ERISTICS
{Full operating vollage and temperature range unless otherwise noted. l

READ CYCLE
Cp =130 pF
RECOMMENDED OPERATING CONDITIONS - o
; MCMEBE16-43 | MCME55168-86 |
Parameter Symbol T e T W T M Unit
Address Strobe Access T|rne IMLDV - 430 - 580 ns
Read Cycle Time tMHMH - 750 - 1000 ns
Multiplex Address Strobe High 1o Multiplex Address Strobe Low {Pulse Width) aHML | 150 - 175 — . ns
Data Strobe Low to Multiplex Address Strobe Low toLmL | S| — 50 . - ns .
Multiplex Address Strobe Low to Data Strobe High IMLGH | 190 - 160 cen ns
Addraess Valid 1o Multiplex Address Strobe Low tayme | %0 4 - 50 - ns
Chip Select Low to. Multiplex Address Strobe Low TtseMmL | 90 - 50 - ‘ns
Multiplex Address Strobe Low to Chip Select High tLSH 50 = 80 - ns
. . - t 80 - 50 -
Chip Enable Low/High 10 Multiplex Address Strobe Low I;:m::t 50 _ 1 & _ ns
Multiplex: Address Strobe Low to Address Don't Care TMLAX 80 - €O - ns
Data Strobe High to Data Valid ) tgHOV | 175 - 200 - ns
Data Strobe Low 10 Migh Z tGL.DZ = . 1 - 160 ns
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MCM65516

READ CYCLE TIMING |

W HMH (Read Cycle Time)

_ — ML ——]
ViH = 3 =
M /
ViL . T
GLML — :
VIH — tLGH L : .
3 N
VIL P
TELML -
tEHML [
VIH
Eand E Desclect Mods Select Mode ><
VIL
. 1SLML [t tMLSH .
VIR oo o
~ A IR AR R R R IR
: SRR | | R LSRR
TP 0.0 LI EIINI VIS8 -
tAVML - MLAX
VIH S o e Xy
DI TR KSR Address )
psoaln SO Cas IS daes Doric Care
ViL LGOIV I NIV 009,98,
tavmL [ [ IMLAX P IGHDY ran——miie g0z
Vi R R R R T T ) | .
wvoner SRR asX e b
1O AGT | SRR KKK r N
LDV

FUNCTIONAL DESCRIPTION

The 2K x 8 bit CMOS ROM [MCMEGE5516) shares address
and data lines and, therefore, is compatible with the majority
of CMOS microprocessors in the industry. The package size
is reduced from 24 pins for standard NMOS ROMs to 18 pins
due to the multiplexed bus approach. The savings in
package size and external bus lines adds up to tighter board
packing density which is handy for battery powered hand
carried CMOS systerns, This ROM is designed with the in-
tention of having very low active as well as standby currents.
The active power dissipation of 180 mW (at Voc=5 v
freq=1 MHz) and standby power of 280 gW (at Vo =5V}
add up to low power for battery operation. The typical ac-
cess time of the ROM is 2B0 ns making it acceptable for
operation with today's existing CMOS microprocessors.

An examiple of this operation is shown in Figure 1. Shown
is & typical connection with.either the Motorola MC148805E2
CMOS microprocessor ,(M6B00 series) or the National
NSCB00 which is an 8085 or Z80 based system. The main dif-
ference between the systems is that the data strobe (DS} on
the MC146805E2 and the read bar (RD) on the B0BE both
contral the output of data from the ROM but are of opposite
polarity. The Motorola 2K x 8 ROM can accept either polarity
signal on the data strobe input as long as the signal toggles
during the cycle. This is termed the MOTEL mode of opera-
tion. This unigué operational feature makes the ROM an ex-
tremely versatile part. Further operational features are ex-
plained in the following secticn.

Operational Features

In order 1o operate in a multiptexed bus sytem the ROM
latches, for one cycle, the address.and chip select input in-
formation on the trailing edge of address strobe (M) so 1he
address signals can be taken off the bus.

Since they are latched, the address and chip select signals
have a setup and hold time referenced to the negative edge

of address strobe. Address strobe has a minimum pulse
width requirement since the circuit is internally precharged
during this time and is setup for the next cycle on the trailing
-edge of address strobe. Access time is measured from the
negative edge of address strobe.

The part is equipped with a data strobe input (G} which
controts the cutput of data onte the bus knes after the ad-
dresses are off the bus. The data strobe has three potential
maodes of operation which are programmable with the ROM
array. The first mode is termed the MOTEL mode of opera-
tion, In this mode, the circuit can work with either the
Motoroia or Intel type microprocessor series, The difference
between the two series for a ROM peripheral is only the
polarity of the data strobe signal. Therefore, in the MOTEL
mode the ROM recogrizes the state of the data strobe signal
at the trailing edge of ‘address strobe (requires a setup and
hold timel, latches the state into the circuit after address
strobe, and turns on the data outputs when an opposite
polarity signat appears on the data strobe input. in this man-
ner the data strobe input can work with either polarity signal
but that signal must toggle during a ¢ycle to cutput data on
the bus hines, If the data strobe remains af a d.c. level the
outputs will remain off. The data strobe input has two other
programmabie modes of operation and those are the stan-
dard static select modes [high or low] where a d.c. input not
synchronous with the address strobe will tusn the outputs on
or off. . R .,

The chip enable and chip select inputs are all program-
mable with the ROM array to either a high or low select. The
chip selact acts as an additional address and is latched on the
address strobe trailing edge. On deselect the chip select
mergly turns off the output. drivers acting as an output

" disable. It does not power down the chip, The chip enable in-

6-26

puts, however, do put the chip in a power down standby
mode but they are not latched with address strobe and must
be maintained in a d.c. state for a full cycle.



MCM65516

FIGURE 1

TYPICAL MINIMUM SYSTEM — MOTOROLA
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High Order Address Bus (5

Bus Controk Signals (3)

INTRODUCTION

CBUGOB is a debug monitor pragram written for the
MC146805E2 Microprocessor Unit and contained in the
MCMB5516 2K x8 CMOS ROM. CBUGOS allows for rapid
development and evaluation of hardware and MB6805 Family
type software, uéing memory and register examine/change
commands as weil as breakpoint and single instruction trace
commands. CBUGOE also includes software to set and
display time, using an optional MC146818 Real-Time Clock
(ATCI, and routinés to punch and load an optionat cassette

interface. Figure 2 shows a minimum system which only re-
quires the MPU, ROM, keypad inputs and display output in-
terfaces. Port A of the MC146805E2 MPU is required for the
1/0; however, Port B and all other MC146B05€2 MPU
features remain available 1o the user. A possible expanded
system is shown in Figure 3. I§ additional information is re-
quired, please refer to Application Note AN-823 — "CBUGOS
Debug Monitor Prograr for MC146806E2 Microprocessor
Unit.”

FIGURE 2 — MINIMUM CBLUGOE SYSTEM

MC146905E2 s MCMBSS16
80-87 + ——>jAD0-AD7
AB-A12 - o L
AS, DS, R/AW| 7/ w1, DE, CE
X MC1a028 . . 64
K
PA4-PAB /’ ABC to fl ] Rows €Y
a6
Columns
4
FAO-PA3 /L
, MC125000 .
/ Data a A
PAB-PA7 v o 8P 7 N
FP vé FP
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FIGURE 3 — EXPANDED CBUGOS SYSTEM
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MCM65516

CUSTOM PROGRAMMING

Information for custom memory content may be sent to

By the programming of a single photormask for the
Motorola in one of two forms {shown in order of preferencel:

MCMBES16 the customer may specify the content of the

memory and the method of enabling the outputs, or selec- 1. EPROMSs
tion of the *“MOTEL" option (Pin 17} One 16K (MCM2718, or TMS2716).
Information on the general options of the MCME8616 2. Magnetic Tape
should be submitted on an Organizational Data form such as 9 track, 800 bpi, odd parity written in EBCDIC character
that shown in the below figure. cade. Motorola’s R.O.M.S. format.

FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA MOS READ ONLY MEMORY
Customer;
Company
Motorola Use Only
Part Na. Quote:
Part No.:
Originator
Spacif. No.:
Phone No.
Programmable Pin Options:
. Active 14 16 17
High O o [=] [n]
Active
Low & u} a} o .
MOTEL O




@ MOTOROLA

MCM68A316E

2048 X 8 BIT READ ONLY MEMORY

The MCMESA316E is a mask-programmable  byte-organized
memory designed for use in bus-organized systems. It is fabricated
with N-channel silicon-gate technology. For ease of use, the device
operates from asingle pover supply, has compatibility with TTL and
BTL, and needs no clocks or refeshing because of static operation.

The memory is compatible with the MG800 Microcomputer
Famity, providing read only storage in byte increments, Memory
expansion is provided through multiple Chip Select inputs. The
active level of the Chip Select inputs and the memory content
are defined by the user. -

MOS
(N-CHANNEL, SILICON.GATE}

2048 X 8 BIT
READ ONLY MEMORY

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE623

¢ Fully Static Operation
#® Three-State Data Output
® Mask-Programmable Chip Selects for
Simplified Memory Expansion .
& Single £ 10% 5-Volt Power Supply
® TTL Compatible
® Maximum Access Time = 350 ns
® Plug-in Compatible with 2316E
® Pin Compatible with 2708 and TMS2716 EPROMs P SUFFIX
PLASTIC PACKAGE
CASE 702
MOTOROLA’S PIN-COMPATIBLE ROM FAMILY PIN ASSIGNMENT
84K :;:
AT Ve gak
asi2 hAB v Lt
AST3 22bA8 g; 4 Agc 16K Al
A4Oa 21PA12 Ve 23]
A3l5 20PE 220A9 5K
23nA8
21ps 2ahVec A2
A206 19PA10 22[ A9
A7 18A11 2003 2ihs 23pA8 ~If
Aod8 17hQ7 iay 205 22DA9 nol
cots 16008 : 19pA10 2193 aof]
1010 15pQs 17par 18hs 2005
Q21 14pQ4 1606 17RQT 19)S ol
V. a3 150Q5 18p8 az]
8 14bQ4 16pac 17ha7
MCME8364 13pQ3 15 35 16DG6 Vsst
14pQ4
MCMGBA332 13pQ3 15 25
12p Q4
MCMGBAI1GE PIN HAMES
AOQ-ASD . . . . Address Inputs
§1-83 . . . . Chip Selecws
. Qd-Q7? . . . . Data Qutput
INDUSTRY STANDARD PINOUTS Vee - - Y8V Power Supely
Yegg . . . . Ground
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MCMG8AS316E

DC OPERATING CONDITIONS AND CHARACTERISTICS

{Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 50 55 Vdc
input High Voitage VIH 2.0 - 55 Vdc
input Low Voltage VL -03 - 43 Vde
DC CHARACTERISTICS
Characteristic Symbagl Min Max Unit
fnput Current lin -2.5 25 pAde
Vin =010 55 V)
Output High Voltage VoH 24 - Vde
{IgH = -205 sA)
Outgut Low Voltage VoL - Q4 Vde
{igL = 1.8 mA}
Quiput Leskage Current {Three-Giate) Lo -10 10 - MAdc
B=08Vor§S=20V, Vo, =04Vi024V)
Supply Current fec - 130 mAdc
Vee =55V, Ty =0°CH
ABSOLUTE MAXIMUM RATINGS (see Note 1}
Rating Symbol Value Unit
Supply Vaoltage Voo -0.310+70 Vdc
Input Voltage Vin -0.3t0+7.0 Vde
Operating Temperature Range Ta Do +7Q °c
Storage Temperature Range Titg -66 10 +150 °c
NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED
QPERATING CONDITIONS. Exposure to higher than recommended voltages
for extended periods of time could affect device reliabslity .
MCEBOD
- CAPACITANCE Mieroprosssser
f=20M = 259 indi ‘
{f = 2.0 MHz, Tp = 259C, periadically sampled rather than 100% tested) MOMBEAS 16E
h TSt © Read Only .
Characteristic Symbol Max Unit .}_ Memory
fnput Capacitanca Cin 75 pF
Output Capacitance Cout 25 pF Random
Access
* Memory
Interface
p—— Adaprer
ME800 MICROCOMPUTER FAMILY
Interface —.'I
BLOCK DIAGRAM 4 Adspter " Modem
1} y
Address Data
Bus Bus
AD 8 —
At 7 — ] -9 00
AZ & =10 Q1
a3 5 —] =11 Q2
Memory 3State —am13 Q3
AW e o I B e et
ae M (2048 x 8) ulters | am15 a5
AT 7 — |——==156 C&
A8 23 F—®17 a7
A% 22
A10 19
81
53¢
Vg = Pin 24
* Active level defined by the user, Gnd = Pin ¥2
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MCMGEBA316E

FIGURE 1—-AC TEST LOAD

Test Point

130 pF*

Tincludes Jig Capacitance

This device contains circuitry to
protect the inputs against damage
due to high static voltages or elec-
tric fields; however, it it adviged
that normal precautions be taken
to avoid application of any vol-
tage higher than maximum rated
voltages to this high-impedance
cireuit,

TSR
Data Gut S5
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sov AC OPERATING CONDITIONS AND CHARACTERISTICS
RL - 25k [Full operating voltage and temperature uanless otherwise noted.
Al timing with t, = t; = 20 ns, Load of Figure 1} .

MMOD6150 Characteristic Symbol Min Max Unit
or Equiy

Cycle Time teye 350 - ns

Access Time face - 350 ns

(1]

":’:Aeo:u.eo Chip Select 1o Output Delay 50 - 160 ns

Data Hold from Address TDHA 10 - ns

Data Hold from Deselection tH 10 150 ns

TIMING DIAGRAM
Leye
‘BC:
Address bk L
0.8 v
ts0
20 V/é
14 e
;DHA—




MCM68A316E

CUSTOM PROGRAMMING

By the programming of a single photomask for the Informaticn for custom memory content may be sent to
MCMBBAIIBE, the customer may specify the content of the Motorgla in one of two forms ishown'in order of preferencel:
memory and the method of enabling the outputs. 1. EPROM {TMS2716 or MCM2716)

Information on the general options of the MCMB8A316E 2. Magnetic Tape .
should be submitted on an Organizational Data form such as 9 track, 800 bpi, odd parity written in EBCDIC character
that shown in Figure 2. {"”"No-Connect’” must always be the code, Motorola’'s R.O.M.S. farmat.

highest order Chip Selectis).}

FIGURE 2 - FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCMGBA316E MOS READ ONLY MEMORY

Customer:
Motoroka Use Only:
Company
Quote:
Part No.
Part No.:
Originator
Specif. No.:
Phone No.
Chip Select: Active Active No
High Low Connect

st (] O (]
52 ] O I
sa O] |:| J

6-33




| @ MOTOROLA

MCM68A332

4096 X 8-BIT READ ONLY MEMORY

The MCMGB8A332 is a mask-programmable byte-organized
memory designed for use in bus-organized systems. It is fabricated
with N-channel silicon-gate technology. For ease of use, the device
operates from a single power supply, has compatibility with TTL and
DTL, and needs no clocks or refreshing because of static operation.

The memory is. compatible with the MBB00 Microcomputer
Family, providing read only storage in byte increments. Memory
expansion & provided through multiple Chip Select inputs. The
active level of the Chip Select inputs and the memory content
are defined by the user.

o Fulty Static Operation

® Three-State Data Qutput for OR-Ties

& Mask-Programmable Chip Selects for Simplified Memory
Expansion

Single 2 10% 5-Volt Power Supply

Fully TTL Compatible

Maximum Access Time = 350 s

Directly Compatible with 4732

Praprogrammed MCMB8A332-2 Available

MOS
{N-CHANNEL, SILICON-GATE}

4096 X 8-BIT
READ ONLY MEMORY

MOTOROLA'S PIN-COMPATIBLE ROM FAMILY

23[1A8
22pA9

\/ 24hVce

21p§
20pS
19pS

‘18ps

17pQ7
160Q6
150G5

14004
MCMEBAI16E 130qQ3

MCME8A308

INDUSTRY STANDARD PINOUTS

P SUFFIX
PLASTIC PACKAGE
CASE 709
PIN ASIGNMENT
A7 e ./ 24l Voo
A8 ]2 23[1 A8
A5 O3 2211 A9
Ad fa 211 52
a3 5 20 51
A2 s 191 AlG
a7 180 A11
A0 8 178 a7
o ge 16 ; a8
o o 150 05
azffn 14 o4
vgg Q2 13P a3
PIN NAMES
ARATY . Address Inputs
S1,82...... ... .. Programmable Chip Selects
............... ~oov. oo DataQutput
...+ 5BV Power Supply
,,,,,,,,,, Ceiiaeee oo Ground
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MCMG68A332

a0 B —
PR — s a0
. - —a10 Q1
:; . 11 a2
BLOCK As 4 —{ Adoress Mh:":?rv gf::,: _-:: gi
Decode atrex -
DIAGRAM :: g — {4096 X 8) Buffers - 15 as
. a?r 1 — |16 Q8
A8 23— 17 o7
A9 22—
a0 19—
a1 —f

s1* 20
g2+

* Active Javel defined by the user.

Vg = Pin 24
Vgg = Pin 12

DC OPERATING CONDITIONS AND CHARACTERISTICS

{Full operating voliage and temperature range unless otherwise noted)

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Ve must be applied al fesst 100 s before proper device operahon is achieved.) Vee 4.5 5.0 55 Vde
Input High Voltage VIH 20 - 55 Vdc
Input Low Vollage ) ViL -0.3 - 0.8 Vde
DC CHARACTERISTICS )
Characteristic Symbaot Min Max Unit
Input Current lia -25 25 uAdc
{Vin=0to 55V
Qutput High Voltage Vo 24 ) — Vde
{lgH = —205 pA} .
Quiput Low Valtage VoL - 04 Ve
(g = 1.6 mA) . )
Output Leakage Current (Three-State) Lo ) -10 10 pAde
(S=0BVorS=20V, Ve, =04V 1024 V]
Supptly Current tce - 80 mAdc
(Voc =55V, Ta =0°C)
ABSOLUTE MAXIMUM RATINGS (See Note 1)
Rating Symbol Value Unit . This devitfe cantains_circuilry 0
- protect the inputs against damage
Supply Voltage Ve ~0.3te+7.0 Vido due to high static voitages or elec-
lnput Voliage Vin -0.3 10 +7.0 Vde tric fietds; however, it is advised
Operating Temperature Range Ta Oto+70 °c that narmal precautions be taken
to avoid application of any vol-
Storage Temperature Range TS!Q -65 1o +150 °c tage higher than maximum rated

NOTE 1. Permanent device darnage may occur if ABSOLUTE MAXIMUM RATINGS are V9|13995 10 this high-impedance
excéeded, Funclional operation should ke restricted to RECOMMENDED cireuit.
QPERATING CONDITIONS, Exposure to higher than recommended voltages
for extended periods of time ¢ould atfect device reliabitity.

MCe800
CAPACITANCE Microprocessor
(f = 1.0 MHz, T 5 = 26°C, periodically sampled rather than 100% tested) 1
Characteristic Symbol Typ Max Unit
Input Capacitance Cin 50 75 pF
Output Capacitance Cout 9.0 12.5 pF
Random
Access
*— memory
Interface
> Adaprer
MBB00 MICROCOMPUTER FAMILY Intarface
BLOCK DIAGRAM —]  acepter Motlem
L |

Address Cata
Bus Bus
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ROM

MCM68A332

FIGURE 1-AC TEST LOAD 5.0v
’ AC OPERATING CONDITIONS AND CHARACTERISTICS
Ry = 2,5k {Full pperating voltage and temperature range unless otherwise noted.
All timing with 1= ty=20 ns, Load of Figure 1}
. MMDB150 -
Tesy Point or equivalent Characteristic Symbol Min Max Unit
Cycle Time tove 350 — ng
130 pF* .MMD‘J'UOO ) Ac?ess Time tace il 350 ns
of equivalént Chip Select te Output Delay 150 - 150 ng
Data Hold from Address tDHA 10 = ns
= = Data Hold from Deselection 1 10 150 ns
*Includes jig capacitance

TIMING DIAGRAM

- Teye
Yace
20V
Addrass, A mcﬁﬁ v 3
Chip Select, S oav
. 30
. 04V
[ 144
baa! DHA

Sutput, Q ERG !

Waveform Waveform Waveform
Symbol Input Qutput Symbol Input Qutput Symbol . Input Qutput

MUST BE  WILL BE m DON'T CARE CHANGING: D_ - HIGH
VALID vaLip [ £ ANY CHANGE  STATE ‘ IMPEDANCE

PERMITTED UNKNOWN
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MCM68A332

MCMB8A332 CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCMBBA332, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the MCMB68A332
should be submitted on an Organizational Data form such as
that shown in Figure 2. (A “No-Connect” or “Don’t Care”
must always be the highest crder Chip Selectis).)

Information for custorn memory content may be sent to
Motorola in one of two forms (shown in order of preferencel:

1. EPROMs—two 16K (MCM2716 or TMS2716}

2. Magnetic Tape

9 track, 800 bpi, odd parity written in EBCDIC character
Caode. Motorola;s R.O.M.S. format.

PRE-PROGRAMMED MCME8A332P2

The -—2 standard ROM pattern contains sine-lookup and
arctan-lookup tables.

Locations 0000 through 2001 contain the sine values. The
sing’s first quadrant is divided into 1000 parts with sine
values corresponding to theseangles stored in the ROM. Sin
/2 is included and is rounded to 0.9999.

The arctan values contain angles in radians corresponding
1o the arc tangents of 0 through 1 in steps of 0.001 and are
contained in locations 2048 through 4049,

Locations 2002 through 2047 and 4060 through 4095 are
zero filed.

All values are represented in absolute decimal format with
four digit precision. They are stored in BCD format with the
two most significant digits in the lower byte and the two
least significant digits in the upper byte. The decimal point is
assumed 1o be to the left of the most significant digit.

Example: Sin{:—w: Z} = 00016 decimal

1000 2
Address Contents
0002 Qeon 0000
0003 Qoo 0110

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68A332 MOS READ ONLY MEMORY

Customer:
Motorola Use Orly
Company ’
: Quote
Part No.
Part No.
Originator
Specif. No.
Phone No,
- Chip Select Options: Active High Active Low No-Connect
st (] [ O
52 O (I 0

6-37




@ MOTOROLA

MCM68364

B4K-BIT READ ONLY. MEMORY

The MCM68364 i a mask-programmable byte-organized memory

designed for use in bus-organized systems, 1t is fabricated with =~

N-channgt silicon-gate tectinology. For sase of use, the device operates
from a single power supply, and is TTL compatible. The addresses are
latched with the Chip Enable input — no external latches required.
The memory is compatible with the MB800 Mitrocomputer Family,
providing read only storage in byte increments. The Chip Enable input
deselects the output and puts the chip in a power-down mode.
¢ Single +10% 5-Volt Power Supply
® Automatic Power Down
® Low Power Dissipation
150 rW active [ypical)
35 mW standby (typicall
@& High Output Drive Capability (2 TTL Loads}
® Three-State Data Output for OR-Ties
& TTL Compatible
® Maximum Access Time
200 ns — MCME8364-20
250 ns — MCME8364-25
300 ns - MCME8364-30
® Pin Compatible with BK — MCMBBA308, 16K -~ MCMESA3IGE,
and 32K — MCM68A332 Mask-Programmable ROMs
® Pin Compatible with 24-pin 64K EPROM MCMB5764

MOS

{N-CHANNEL, SILICON-GATE)

8192x8-BIT
READ ONLY MEMORY

C SUFFIX
FRIT-SEAL PACKAGE
CASE 623

P SUFFIX
PLASTIC PACKAGE
1 CASE 709

MOTOROLA’S PIN COMPATIBLE ROM FAMILY

MCMGSA31GE

INDUSTRY STANDARD PIN-OUTS

PIN ASSIGNMENT

....Chip Enable

Data Outpui
' v i N +5V Power Supply
V88 .o Ground

This device contains circuitry to protact
the inputs against damage due to high
static voltages or electric fields; however,
it is advised that nomal precautions be
taken ta avoid application of any voltage
higher than maximum rated voliages to
this high-impedance circuit.




MCM68364

ab 8
PR » | 9 DO
I |3 10 D1
:§ . " > b 11 02
emory 3-5tats 13 D
BLOCK A4 4 — f)‘:";’d’e’ Matrix b Qutpu: > 12 oi
DIAGRAM A5 3 =—Y © (8192 X B) Buffers : 15 D&
2 2T > o o
AB 23 —-mp > > 17 b7
A9 22 —
A1D 19 ——
A1 18 —
A12 21
£ 20 I - Vg = Pin 24
- Vgg = Pin 12
ABSOLUTE MAXIMUM RATINGS (See note)
Rating Symbol Value Unit
Supply Voltage Veo -0610 +7.0| Vdc
Input Voltage ’ Vin -D5 10 +7.0] vde
Operating Temperature Range Ta Oto +70 °C
Storage Termnperature Range Tstg ~8510 #1650} °C

NQTE: Parmanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED CPERATING CONDSTIONS. Exposure to higher than recommended voltages for extended periods of time could
affect device religbility,

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature range unless otherwise noted))

RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Min Nom Max Unit

Supply Voltage ) ’ Voo’ 45 50 55 v
(VCC must be applied at least 100 us before proper device
operation is achieved, E= Vi)

Input High Voltage . ViH 20 - Vee v
Input Low Voltage ViL -0.3 - 0.8 \i

DC OPERATING CHARACTERISTICS

Characteristic Symbol Min Typ Max Unit

Input Current (Vin = 0te 5.5 V) lin -0 — 10 LA
Quiput High Voltage {loH = -220 pA) VOH 24 — — v
Qutput Low Vohage (loL = 3.2 mA} VoL — — 04 v
Ou_l_put Leakage Current (Three-State) Lo -10 — 10 A

E=20V.Vout =0V1o 55V :
Supply Current — Active* lec — 25 40 maA

{Minimum Cycle Rate)
Supply Current — Standby IsB — 7 10 mA

{E = VIH) . .

*Current is proportional to cycle rate.

CAPACITANCE (t=1.0 MHz, Tp =28°C, pericdically sampled rather than 100% tested)

Characteristic Symbol | Max | Unit
Input Capacitance : ] Cin 8 | pF
Output Capacitance ) N Cout } 15 | pF
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MCM68364

AC OPERATING CONDITIONS AND CHARACTERISTICS
Read Cycle

RECOMMENDED AC OPERATING CONDITIONS

(Ta=01to 70°C, Voo =5.0 V £ 10%. All timing with t;= tf=20 ns, loads of Figure 1}

) Symbol MCME8364-20 | MCME8364-26 | MCMES364-30
_Parameter Standard | Alternate Min. | Max | Min | Max | Min | Max | Unit
"| Chip Enable Lew 10 Chip Enable Low of CtELEL . eye 300 - 376 - 450 - ns
Next Cycle {Cycle Time) .
Chip Enable Low to Chip Enable High tELEH tEw 200 - 280 - 300 — ns
Chip Enable Low to Output Valid {Access) tELQY €A - 200 — 280 - .300 ns
Chip Enable High ta Qutput High Z (Off Time} tEHQZ 1EHZ 10 60 - 60 - 7% ns
Chip Enable Low to Address Den’t Care {Hold) tELAX tAH €0 - 60 - 75 — ns
Address Valid to Chip Enable Low (Address Setup)j  taveL tas 0 -~ [ - 0 — ns
Chip Enable Pracharge Time {EHEL tep 100 - 126 - 180 - ns
TIMING DIAGRAM
tELEL
‘ ViIH— 3
CHIP ENABLE, E
ViL—
TAVEL
ViH—
ADDRESS, A
ViL—
VOoH~— \
DATA QUTPUT, Q High Z VALID High Z-
voL— /
FIGURE 1 — AC TEST LOAD
WAVEFORMS.
Wovsform Input’ Output
50V Symbol .
MUST BE WILL BE
RL=1.2k VALID VALID
. o CHANGE . WILL CHANGE
Test Point MMDE150 m FROMH TO L FFIt-OM HTOL
. or Equiv
CHANGE WILL CHANGE
100 pF* 10.8 k M FROMLTOH  FROMLTOH
MMD7000 BON'T CARE CHANGING
or EqUiV ANY CHANGE . STATE
ke 5 M PERMITTED UNKNOWN
*Includes Jig Capacitance )““ mp:::G:Nc's
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MCMe68364

PRODUCT DESCRIPTION

This Motorcla MOS Read Oniy Memory (ROM), the
MCME2364, is a clocked or edge enabled device. It makes
use of virtual ground ROM cells and clocked peripheral cir-
cuitry, alfowing a better speed-power praduct.

The MCMB8364 has a period during which the non-static
periphery must undergo a precharge. Therefore, the cycle
tirne is sTightly longer than the access time. It is essential that
the precharge reguirements are met to ensure proper address
latching and avoid invalid cutput data. Once the address
hold time has been met, new address information can be
supplied in preparation for the next cycle.

CUSTOM PROGRAMMING

By the programming of -a single photomask for the
MCMBB364, the customer may specify the contents of the
memaory.

Information for custom memoty content may be sent to
Motorola in one of two forms [shown in order of preference):

1. EPROMs — one 64K (MCM68784}, two 32K, or four

16K (MCMZ716 or TMSZ716).

2. Magnetic Tape — 9 Track, 800 bpi, odd parity written

PRE-PROGRAMMED MCM6B364P25-3

The — 3 standard ROM pattern contains Jog (base 10} and
antilog (lbase 10) lookup tables for the 64K ROM.

Locations 0000 through 3699 contain log base 10 values.
The arguments for the log table range from 1.00 Wrough
9.99 incrementing in steps of 1/100. Each log value is
reprasented by an eight-digit decimal number with dacimal
point assumed to lbe 1o the left of the most significant digit.

Antilog (base 10} are stored in locations 4096 through
8095. The arguments range from 000 through .999 in-
crementing in steps of 1/1000. Each antilog value is
represented by an eight-digit decimal number with decimal
point assumed to be 1o the right of the most significant digit.

Locations 3600 through 4096 and 8096 through 8191 are
zero filled. ] :

All values are represented in absolute decirmat format with
eight digit precision. They are stored in BCD format with the
twio most significant digits in the lower byte and the remain-
ing six digits in the three consecutive locations.

Exampie;
logtg (1.01) = 00432137 decimal

in EBCDIC character code. Motorola's R.O.M.S. for- Address Contents

mat. 4 0000 D000
5 0106 0011
& 0010 0001
7 0011 0111

MEB800 MICROCOMPUTER FAMILY
BLOCK DIAGRAM
MCE800 READ QNLY MEMORY

Microprocessor

Interface
Adapter
Interface
Adapter Madem
Y Y
Address Data
Bus Bus

BLOCK DIAGRAM

- Data Bus

Memory Address
and Control
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@ MOTOROLA

MCM68365

. 64K BIT READ ONLY MEMORY

The MCMBB385 is a mask-programmable. byte-organized memory

designed for use in bus-organized systems. It is fabricated with
N-channel silicon-gate technology. For ease of use, the device operates
from a single power supply, has compatibility with TTL, and needs no
clocks or refreshing due to its static operation,
The memory is compatible with the MB300 Microcomputer Family,
. providing read only storage in byte increrments. The active level of the
Chip Enable input and the memory content are defined by the user. The
. .Chip Enable input desefects the output and puts the chip in a power-
. down mode.
- @ Fully Static Operation
® Automatic Power Down
® Low Power Dissipation — 126 mW Active [Typical)
25 mW Standby (Typical)
Single +10% 5-Volit Power Supply
High Output Drive Capability (2 TTL Loads)
Three-State Data Output for OR-Ties
Mask Programmable Chip Enable
TTL Compatible
Maximum Access Time — 250 ns — MCMB8365-25
300 ns — MCM68365-30
350 ns - MCM68365-35
® Pin Compatible with 16K — MCMBBA316E and 32K — MCMB3A332,
64K - MCMBS364, MCBS366 Mask-Programmable ROMs

L3I B NN

MOS

[N-CHANNEL, SILICON-GATE)

8192 % 8-BIT
READ ONLY MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 709

. PIN COMPATIBLE ROM FAMILY
(INDUSTRY STANDARD PIN-OUTS)

MCMESA316E

PIN ASSIGNMENT

PIN NAMES
...... Address
,,,,,, Chip Enable
......Data Qutput

This device contains circuitry to protact the
inputs against damage due to high static
voltages or slectric fislds; howevear, it is ad-
vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages 1o this high im-
edance circuii.
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MCM68365

BLOCK DIAGRAM

AD 8 ~——l : 9 Do
:; ;._.. - — l— 10 D1
A3 5 — . Memeory . 3-State :; gg
Ad 4 — . Matrix . Quiput =14 04
A5 3-— Address o | ig192x8 |- . Butfers -5 05
ﬁg 3‘— Decode IR B > 16 DS
AB 23— 7 a f—m 17 D7
A9 22 — ]
A0 19—
AT 18—
A12 21 )

T Vee=Pin 24
*E 20 - Vg5 =Pin 12

* Active level defined by the user.

ABSOLUTE MAXIMUM RATINGS (See Note

Rating Symbol Value Unit
Supply Voltage Vee ~10to +7.0 Y]
Input Voltage Vin -1.0to+7.0 N
Operating Temperature Range Ta - Qw +70 °C
Storage Temperature Range . Tsig —-651t0 +150 °C

Note:  Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS afe exceeded. Functions! operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could af-
fect device reliability

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature range unless Otherwise notedk

RECOMMENDED QPERATING CONDITIONS

Parameter . . | Symbol [ Min | Typ | Max |Unit] Notes
‘3‘-:5%‘1(;\:::;9; applied at least 100 ys before proper device operation is achigved) vee |46 |60 55 v B
Input High Voltage ViH 20 | = | 58 v _
Input Low Voltage ’ : VL =05 - 0.8
DC OPERATING CHARACTERISTICS
Characteristic ) Symbot| Min | Typ | Max |Unit} Notes
Input Current (Vi =010 55V} : lin -10 )| - 10 |pA 1
Output High Voliage (loH = — 206 wA) j ) Von | 24 | - - v -
Output Low Voltage (lg =3.2 mA) VoL - - | 04 |V -
Output Leakage Current {Three-State) (E=2.0 V, Vg t=0.4V 10 2.4 V) Lo -10f — 10 | A 2
Supply Current —~ Active Voc=6.5 V) . Jcc — 25 | 60 |mA 3
Supply Current — Standby (Vop=56.65 V) Isp - 4 16 mA 4
CAPACITANCE (f=1.0 MHz, T =25°C, periodically sampled rather than 100% tested)
Characteristi Symbol | Max Unit
Input Capacitance Cin 7.5 pF
Outpul Capacitance ] ] Cout 12.6 bF

Notes: 1. Measured at forcing Voo on one input pin at a time while afl others are grounded, and
b} maintaining 0.0 V oi ane pin at 3 time while all others are at Voc=45V and 55 V.
2. Measured a} with AD-A12=V¥gg and forcing 0.4 V on one output at a time while all cthers are held a1 2.4 V, and
b) with AQ-A12=Vgg and forcing 2.4 V on one ouiput at a tims while all others are held a10.4 V (Voe=4.5V and 55 V}
3. Measured with the Chip Enabied {E= V) addresses cycling, and the output unlcaded.
4. Measured with the Chip Disabled (E= V) and the outputs unlcaded.
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MCM68365

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

READ CYCLE {See Notes 5, 6

MCMG8385-25

Symbol MCM6B365-30 | MCMB8365-36
Parameter Standard | Alternate Min | Max | Min | Max | Min | Max | Units
Address Valid 1o Address Don’t Care TAVAX teye 250 - 300 — 350 - ns
(Cycle Time whan Chip Enable is held Active)
Chip Enable Low 1o Chip Enable High 'ELEH TEW 250 —~ 300 - 350 - ns
Address Valid to Output Valid (Accesst tAVOY A4 250 - 300 - 350 ns
Chip Enable Low to Output Valid (Access) tELQy tEA - 250 - 300 - 350 ns
Address Valid to Qutput Invalid tAVQX DHA 20 - 20 ~ 20 ns
Chip Enable Low 1o Cutput Invalid 1ELaX teLZ 10 - 10 - 10 - ns
Chip Enabie High 1o Qutput High-Z tEHQZ 1EHZ 10 80 10 80 10 80 ns
Chip Sefection 10 Power Up Time tELICCH tPU [}] ~ [ — 0 - ns
Chip Deselection to Power Down Time tEHICCL tPD - 100 - 100 - 120 ns
Notes: 5. Chip Enable {E) is represented as active tow for illustrative purposes.
8. AC Test Conditions
tnput Transition Times: S ns=s=u=<20ns
Temperature: T4 =0°C to 70°C
Load Shown in Figure 1
Veo=50V 1 0% -
Input Pulse Lavels: V| =-05VtoQ38V
¥IH=2d V to Vg
Measurement Levels: input=156V
Qutput Low=08 V
Output High=2.0V
READ CYCLE TIMING 1 . . )
(E Held Low) - AVAX =
A {Address) i . ' I 3 o
ViL
T A QY ]
-l—-—lAvox—>|
Q (Data Cut! Previous Data Valid i =VOH
iy i _MX) Data Valid VoL
READ CYCLE TIMING 2
. — - N
Aladoress)  YODXOUK Address Valid H
Vit
- -t TELEH
— Vv
E (Chip Enable) . H
-
h ViL
pe———1LCQV — tEHOZ r(——
j—ELQX
-0 Data QU e e High 7 Data Valid Hi-Z
| TELICCH fote— —] IEHICCL
e T, S
Supply ce - 4
Current '8B

FIGURE 1 — AC TEST LOAD

50V

RL=12k
Test Point MMD6150

or Equiv.

130 pF* 1.7k
MMD7000
*Includes Jig o Equwv,
Capacitance = =
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F{GURE 2 — ADDRESS ACCESS TIME

FIGURE 3 — Igc SUPPLY CURRENT

VERSUS TEMPERATURE VERSUS TEMPERATURE
250 5.5V 7 r il
_ 20 — 7 3 26 veL=50V |
Z 00 . T et AN o varies +5% from
E 190 / / ¥ this curve with 4.5 to 5.5
o 180 — § ;* valt ¥gC.
2 1m0 _Z/// = 2; [
2 =’ 14
z 160 et = ~
g 150 2w
AL =1
E 130 g 18 e
=120 o 17
=
10 |
100 15
—-40° ae 25° e 100° 125° -40° 0° 25° 70° 100°  125°
Ta. AMBIENT TEMPERATURE {*C) TA, AMBIENT TEMPERATURE (°C}
FIGURE 4 — 15 STANDBY CURRENT
VERSUS TEMPERATURE
I g vs. TEMP.
25 !
= Vep-50¥
E 54 16 varies +3% from  —]
= this curve with 4.5 10 5.5
= woits VCC.
% 45
3 \
g \
= 40 .
2 \
g
G 35 —
2
3.0
-40° o 25¢ 0° 100°  125°

Th. AMBIENT TEMPERATURE {°C}

PRE-PROGRAMMED MCM68365P35-3, P30-3, P25-3

The — 3 standard ROM pattern contains log (base 100 and
antilog (base 10} lookup tables for the 64K ROM.

Locations 0000 through 3599 contain log base 10 values.
The arguments for the fog table range from 1.00 through
9.99 incrementing in steps of 1/100, Each log value is
represented by an éight-digit decimal number with decimal
point assumed to be to the left of the most-significant digit.

Antilog (base 10) are stored in locations 4096 through
8095. The arguments range from 0.000 through 0.999 in-
crementing in steps of 1/1000. Each antilog value s
represented by an eight-digit decimal number with decimal
peint assumed to be to the right of the most-significant digit.

6-45

Locations 3600 through 4095 and 8026 through 8191 are
zero fitted.

All values are represented in absolute decimal format with
sight digit precision. They are stored in BCD format with the
two mest significant digits in the lower byte and the remain-
ing six digits in the three consecutive Jocations,

Example; logqol1.01) = 0.00432137 decimal

Address |  Contents
4 0000 000C"
5 0100 oo
6 0010 0001
7 oo 01




MCMé68365

CUSTOM PROGRAMMING

By the programming of a single photomask for the Information for custom memory content may be sent to
" MCMBB365, the customer may specify the content of the Matordla in aneof two forms (shown in order of preferencel:

memory and the method of enabling the outputs.

y ; . ' 1. EPROMs — One 64K or twa 32K
Information on the géneral options of the MCMBE366 EPROMs ne BAK or two

2. Magnetic Tape

should be submitted on'an Orgamzat!onal Data form such as 9 track, 800 bpi, odd parity written in EBCDIC charac-

that shown in Figure 5. : ter code. Motorcla R.0.M.S. format.

FIGURE 5 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCMBE5365 MOS READ ONLY MEMORY

Custorner.
Company - Motorola Use Dnly:
Part No. . - Quots:
Originator Part No:
Specif. No:
Phone No.

Enable Gptions:

Active High  Active Low

Chip Enable D D

Device Marking Requirements :
The customer marking requirements are restricted to these limits:

1) Four lines maximum {including date code}
2} Not rnore than 16 characters per ling

0O00
0O00
0000
onoo
0000
OO00
OO0
0000
0000
ooog
0000
OO0
oooo
OO00
OO00
oooo
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MCM68366

64K BIT READ ONLY MEMORY

The MCME8366 is a mask-programmable byte-orgamized memory
designed for use in bus-organized systems. It is fabricated with
N-channel silicon-gate technology. For ease of use, the device operatas
from a single power supply, has compatibility with TTL and needs no
clocks or refreshing due to its static operation.

The memory is compatible with the MB800 Microcomputer Famity,
providing read only storage in byte increments, The active level of the
Output Enable input and the memory content is defined by the user.
The Output Enable input geselects the output.
® Fully Static Operation
@& Fast Data Valid Time for High Speed Microprocessors
® Low Power Dissipation — 125 mW Active (Typicall
® Single +10% 5-Volt Power Supply
® High Output Drive Capabyity (2 TTL Loads)
® Three-State Data Output for OR-Ties
® Mask Programmable Output Enable
® TTL Compatible
® Maximumn Access Time — 150 ns from Qutput Enable

’ 250 ns from Address — MCMBB8366-25

300 ns from Address — MCM68366-30

350 ns from Address — MCME8366-35

® Pin Compatible with 8K, 16K, and 32K — Mask-Programmable RCGMs
@ Pin Compatible with MCMB8766 64X EPROM

{N-CHANNEL, SILICON-GATE}

8192x 8-BIT
READ ONLY MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 708

PIN COMPATIBLE ROM FAMILY
(INDUSTRY STANDARD PIN-OUTS)

2shvVee
23pA8 2%
220A9

19p

18]

17par
16pQ6
15pQs
14D0C4
13pQ3

MCMEIAZ16E

PIN ASSIGNMENT

PIN-NAMES |
AO-AT2..... Address
G...... Output Enable
Q0-07,..... Data Output
vee
Vss

virres +5 ¥ Power Supply
...... Ground

This device contains circuitry to protect the
inputs against damage due to high static
voltages or electric tields; however, it is ad-
vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high im-
padance Gircuit.
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MCMée8366

BLOCK DIAGRAM

CAD B ——
A?- 7 ] s |
Az e . o
— t1 D2
Az B — Address . Mamory . 3-Suate | —— 313 D3
Ad 4 — - Matrix L Output  |——3» 14 D4
§ 3 w.—] Dscooe 8192 % 8)
:6 ; 819 . Buffers | 15 DS
he 1—_ N |- —-16 D6
AT TS w17 D7
A9 22 —df 4
A10 19—
211 18 —
A2 29 —
.
G 20 Vee=Pin 24
Vgg = Pin 12

*Active Level Defined by the User

ABSOLUTE MAXIMUM RATINGS (See Notel

] Rating Symbol Vale Unit
Supply Voltage - ) : Veg |-1.010+7.0 v
input Voltage . o Vin ~1.010 +7.0 v
‘Opetating Temperature Range Ta Qo +70 °C
Storage Temperature Range Tsig  [—66t0 +150 °C

Note: [Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could af-
fect device reiiability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full vperating vollage and temperature range unless otherwise notedt

RECOMMENDED OPERATING CONDITIONS

Parameter i Symbol | Min | Typ | Max { Unit| Notes
Supply Voltage -
(Ve must be applied at least 100 gs before proper device operation is achieved) vee 45150 585 v
Input High Voltage VIH 20| - | 55 v
Input Low Voltage . ViL -05] — 08
DC OPERATING CHARACTERISTICS
: Ch igti Symbol | Min | Typ | Max | Unit | Notes
Input Cutrent (Vijn=0 10 5.6 Vi n [=-10] -] 10| pa 1
QOutput High Valtage (Igy = — 205 xA) : Voo 2.4 - - v -
QOutput Low Voltage (In. =3.2 mA} v VoL - - |oa| v -~
Output Leakage Current (Three-State) (G=2.0V, Vo =04 V1024 V) tto |-10] - 10 | pA 2
Supply Curent (Voo =5.5 VI It - "5 &0 [ ma 3
CAPACITANCE if=1.0 MHz, Ta=25°C, periodically sampled rather than 100% tested) ]
. Chatactacistic Symbel | Max Unit
Input Capacitance Cin 75 pF
Quiput Capecitance Cout 12,6 pF

Notes: 1, Measured al forcing VoC on one input pin at a time, while all others are grounded, and
b} maintaining 0.0V on one pin at a timé, while all others are at Vo =46 V and 5.5 V.
2. Measured a) with AG-A12=Vgg and forcing 0.4 V on one output at & time while all others are held a1 2.4 ¥, and
b with AQ-A12=Vgg and forcing 2.4 V on ona output at a time white all others are held at 6.4 V{Voc=4.5V and 5.5 V).
3. Measured with the Output Enabled (3 = V)|), addresses cycling and the autputs unloaded.
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AL OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and terperature range unless otherwise noted)

READ CYCLE {Sec Notes 4, 5} . A

Symbol MCME83686-26 | MCMEE366-30 | MCMEBE366-35 |
Parameter Standard | Alternate | Min | Max | Min § Max | Min | Max | Unit -

Address Valid 1o Address Don’t Care TAVAX 1eye 280 - 300. - 380 - ns

{Cycle Time when Output Enable is Held Active) . :
Address Valid to Qutput Valid (Access! tAVOY tAA — 260 — 300 — 350 fis
Output Enable Low to Output Valid {Access) GLQV A | - 160 - 150 1 - 150 ns

{Note 6) ] P
Address Valid to Qutput Invalid TAVQX. DHA 10 - 10 — 10 - ns
Output Enable Low to Qutput Invalid tGLAX 1GLZ 10 - 10 - ) 10 — ns
Output Enable High to Output High Z IGHOZ. AgH7 Q 80 0 80 0 80 ns
Address Valid to OQutput Enable Low (Note 7 tAVGL tAS 100 — 150 — V200 - ns

Notes: 4. Output Enable {5) is represented as active low for ililustrative purposes.
5. AC Test Conditions
Input Transition Times: 5 ns=t,=1%=20 ns
Temperature: Ta=0°C te 70°C
Load Shown in Figure 1
Voe=5.0V $10%
Input Pulse Levels: Vi = -0.5V 10 0.8V
VIH=20V 10 Vg
Measurement Leveis: Input=156V
Output Low=08V
Quiput High=2.0 ¥
6. tgLav = 120 ns is also available.
7. A faster minimum time is allowed, but tha timing must then be referenced to tayay and tavox.

READ CYCLE TIMING 1

(G Held Low) i’- tavax :
v
AtAddress) X "
ViL
- tavay
J—tavax )
Q (Data Outl Previous Data Valid j DataValid :¥OH
E. oL
READ CYCLE TIMING 2 L —=tavGL
- VIH
A (Address) Address Valid
ViL
_ _.....__._.___._) : . E— Vi
G {Output Enable} - .
. viL
e 1GLOW — IGHQZ |—
e : ‘ :
Q {Data Outh High Z == Data Valid HighZ
FIGURE 1 — AC TEST LOAD
50v
RL=1.2k
Test Point MMDB150
. ar Equiv.
130 pF* 117k
MMD7000
of Eguiv.
"Includes Jig Capacitance
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FIGURE 2 — ADDRESS ACCESS TIME

VERSUS TEMPERATURE
= o
7

gm0 D74
¥ 190 . ] 1 S50V
= 50 ’//’/
g??? o ZZ‘
2 oo
a 45v
& 160
I
21

110

‘m!ﬂ]" o° 28° 70° 100°  125°

Ta. AMBIENT TEMPERATURE {°C)

FIGURE'3 - Igc SUPPLY CURRENT
VERSUS TEMPERATURE

” | ]
% ™. veL-5.0 v _

: . IgC varies +5% hom —
- this curve with 4.5 10 6.5 |

7 . — volt YCr.

I¢C. OPERATING SUPPLY CURRENT (mA)
L )
—_
P

-40° (1 25° n° 100*  125°
Ta, AMBIENT TEMPERATURE (°C}

FIGURE 4 — QUTPUT ENABLE ACCESS

VERSUS TEMPERATURE
tGLOY ¥S. Temp.
5125
=
H
5 100 454
2 Ay
g5y
é _ _'_____..-—-‘/
o 78
-}
-
[ = 1]
59
&
2
3 25
g
~ap e 25 00 190°  125°

Th. AMBIENT TEMPERATURE {°C)

PRE-PROGRAMMED MCMBS366P35-3, P30-3, P25-3

The -3 standard ROM pattern contains log (base 10} and
antilog {base 10) lookup tables for the 64K ROM.

Locations Q000 through 3599 contain log base 10 values.
The arguments for the log table range from 1.00 through
9.99 incrementing in steps of 1/100. Each log value is
represented by an eight-digit decimal number with decimal
point assumed to be to the left of the most-significant digit,

Antilog (base 10} are stored in locations 4096 through
8095. The arguments range frorn 0.000 through 0.999 in-
crementing in steps of 171000, Each antilog value is
represented by an sight-digit decimal number with decimal
point assumed 10 be to the right of the most-significant digit.

Locations 3600 through 4095 and 8096 through 8191 are
zero filled.

All values are represented in absolute decimal format with
eight digit precision. They are stored in BCD format with the
two most significant digits in the lower byte and the remain-
ing six digits in the three consecutive locations.

Example: logqp (1.01)=0,00432137 decimal

Address | Contents
4 G000 0000

5 0100 0011
] 001G 00Gi
7 00N 011t



MCME8366

CUSTOM PROGRAMMING

By the programming of a single photormask for the
MCMB8366, the customer may specify the content of the
memory and the method of enabling the outputs.

information on the general options of the MCME8366
should be submitted on an Organizational Data form such as
that shown in Figure 5.

Information for custom memary content may be sent to
Motorola in one of two forms.(shown in order of preferencel:

1. EPROMs — one 84K or two 32K.

2. Magnetic Tape
9 track, BOO bpi, odd parity written in EBCDIC charag-
ter Code. Motorola's R.0.M.S. format.

FIGURE S — FORMAT FOR PROGRAMMING GENERAI.. OPTIONS

ORGANIZATIONAL DATA

MCMEB36E MOS READ ONLY. MEMORY

Phone No

Customer:
Companv. Motorola Use Oniy:
Part No Quote:
Originator. Part No:
Specif. No:

Enable Options:

Active High Active Low

Qutput Enable D D
Davice Marking Requiremants

The customer marking requiremeants are resetricted to these limits:
1) Four sines maxirmurn {including date code) '
2) Not more than 16 characters per line

oooo
OO0
0ooo

oooo
0oooo
0000
OO0
0oooo
0000
0000
o000
0000
oooo
0ooao

Oood

oood

851




@ MOTOROLA

MCM68367

Advance Information I

64K BIT READ ONLY MEMORY

The MCMB8367 is a mask-programmable byie-organized memory
designed for use in bus-organized systems. It is fabricated with
N-channel silicon-gate technology. For ease of use, the device operates
from a single power supply, has compatibility with TTL and needs no
clocks or refreshing due 1o its static operation.

The memory is compatible with the ME300 Microcomputer Family,
providing read only storage in byte increments. This 8K x 8-bit ROM is
organized into two 4K pages that are accessed by two user defined
address codes. The active level of the Chip Select inputs and the
memory content are defined by the user. The Chip Select inputs
degelect the output.

@ Fully. Static Operation

® Fast Data Valid Time for High Speed Microprocessors
& Page-Mode Organized Memory

& Low Power Dissipation — 126 mW Active (Typical)
# Single +5% 5-Volt Power Supply

® Thres-State Data Output for OR-Ties

® Mask Programmable Chip Selects

® TTL Compatibie

FIGURE 1 — BLOCK DIAGRAM

AD B et —= 9 @
Al 7 ‘. — 10 8;
A2 8 Memeory ™ Thes-State > 1
A3 5 Address Matix - {—™ Oupur [P— 13 03
A4 4 Decode (8192 x 8] ™ pufters | 14 4
AG 3 g . p—= 16 Q5
AB 2 - f——3 16 Q6
A7 1 3 > 17 Q7
A8 3
A9
AT0 AlZie®
Al3 -
Fip
Reset | Flop [~
SRR
82 2
Vo =Pin 24
Vgs=Pin 12

* Active Lavel Defined by User
*# A12i. High Order Address Not User Accessible

(N-CHANNEL, SILICON-GATE}

8192 x 8-BIT
READ ONLY MEMORY
{PAGE MODE}

PIN ASSIGNMENT

mﬁ ro 7 ;fvec
asf]2 23Mas
sl 2211 A9
asl4 sz
AMYs 20f st
A6 19 fIA10
A}z 18 pAan
Aol 17fa7
aofle 16 flas
oo 16 [Jos
Qzfn 14[]04
Vsslz 13flas

P SUFFIX
PLASTIC PACKAGE
CASE 709

81, 82, ..Chip Selact
Q0-Qa7.. ...Data Quiput
Vee. +5V Pawer Supply
VS iirnienririnerrains Ground

This device contains circuitry 1o protect the
inputs against damage due to high static
voltages or electric fields; however, it is ad-
vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high im-

pedance circuit.

This document contains information on a new product. Specifications and information
hetein are subject 1o change without notice.
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MCMéE8367

ABSOLUTE MAXIMUM RATINGS (See Note 1

Rating Symbol Value Unit
Supply Voltage Ve -1010 +7.0 A
Input Voltage . Vin -1.010 +7.0 v
Operating Temperature Range Ta Oto +70 °C
Storage Temperature Range Tstg -6510 +150 °C

Mote: 1. Permanent device damage may occur it ABSOLUTE MAXIMUM RATINGS are exceesded. Functional aperation should be restricted

to RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could
affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperalure range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol | Min | Nom| Max | Unit| Notes
Supply Voliage .
Voo must be applied at least 100 us before proper device operation is achieved} vee [475( 60 (526 V .
input High Voltage ViH 22 |~ | Voo
input Low Veltage Vi |-05| — 0.8 v
DC OPERATING CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit { Notes
Input Curremt (Vi =0106.26V, Voc=4.76106.26 V) lin —10 — i0 A 2
Output High Valtage {lgH = - 100 pA} VOH 24 - - v -
Qutput Low Voltage {ig = 1.6 mA) VoL - - c4 v -
Output Leakage Current {Three-State} 151, 82=08V, V5,1=041t0 24 V, Lo -10 - 10 pA 3
Vee=415105620V)
Supply Current (Ve =5.25 V) loled — 2% 100 mA 4
CAPACITANCE (f=1.0 MHz, T =25°C, periodically sampled rather than 100% 1ested)
Ch isti Symbol Max Unit
Input Capacitance Cin 75 pF
Quiput Capacitance Cout 125 oF

Notes: 2. Measured a) forcing V¢ on one input pin at a time, while alt others are grounded (V§5), and
bl maintaining 0.0 V {¥gg) on one gin at a time, while all others are a1t VoC=4.75V and 5,26 V.
3. Measwred a) with AD-A11=Vgg and forcing 0.4 V on one output at a time while all others are held a1 2.4 V, and
bl with AQ-A11=Vgg and forcing 2.4 V on one output at a time while all others are held at 0.4 V (V=475 V and 5.25 V.
4. Measured with the chip selected {S1, $2 active), addresses cycling and the outputs unloaded.

FIGURE 2 — AC TEST LOAD

50V

R =24 K

Test Point MMDE150
or Equiv.

*100 pF 24K
MMD7000

ar Equiv.

*Includes Jig Capacitanice
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ROM

MCM68367

AC OPERATING CONDITIONS AND CHARACTERISTICS
- {Full pperating voltage and temperature range unless otherwise noted}

READ CYCLE (See Notes 5, 6)

Symbol
Parameter Standard | Alternate rﬂ_n Max Unit Notes
Address Vakd to Address Don’t Care tavax | woye 840 - ns
{Cycle Time when Chip Select is Held Active) i

Address Valid t¢ Output Valid 1TAVQY 1AA - 450 ns 7
Chip Select to Quiput Valid tsHAY t5A — 450 ns 7
Address Valid to Chip Select High TAVSH 1AS — — ng g
Address Valid to Output Invalid 1AvQX | tOHA 10 - ns =
Chip Select to Output Invalid tSHOX [ 512 10 - ne -
Chip Deselect to Output High Z g0z | tsHZ 0 160 ns -
Address Valid 10 Output-Valid During Page Transition Cycle tavave | tAAP - 800 ns 9
Chip Select High to Output Vaiid During Page Transition Cycle tsHavp | tsap _ 800 ns 9
Chip Select High to Chip Select-Low 1SHSL tgw 450 = ns 10

Notes: 6. Chip selects S1 and S2 are represented as active high for illustrative purposes.
6. All times are guaranteed with worse case DC levels.
Input transition times: tp=tf= 15 ns max.
Temperature: Ta =0°C to 70°C ’
Load Shown in Figure 2
Vee=50V £5%
Input Pulse Levels: ¥y =08V or ~05V
VIH=22V or 5,25V
Measuremem Levels: Input=1.5V
Quiput Low=0.8 V
Output High=2.0V
7. Except during page transiticn cycle.
8. tAVSH=TAVQY — ISHQV
9. During & page transition, outputs are valid only for the new page. For example: "'FEB when applied in page 1 will give valid output
only for page O {FF8}. W is recommended that page 0 and page 1 have the sarme data for addresses FF8 and FF9.
10. During page transition cycle.
READ CYCLE TIMING 1 - LAVAX —]
{51, $2 Held High) a( * VIH
A {Address}
Vi
e Y
e tAV QX
i ; 3 - VOH
Q (Data Out Previous Data Valid Data Valid
1 Vo
READ CYCLE TIMING 2 [=— 1AVSH
ViH
A [Address) Address Valid
ViL
€ TSHSL —3m!
81,82 v
(Chip Selecy ¥ 1H
——— ]
ViL
e LG H (1 * i 15L07 [e—
— 1SHOX
Q {Data Ouil High Z Data Valid High Z

*Dufing page mode transitions:

For tayQy refer to tayayp and for 1gHQy refer to ISHAVP.
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MCMG68367

FUNCTIONAL DESCRIPTION

The MCME8367 is an 8K x 8 bit “page mode” Read Only
Memory (ROM) segmented into two 4K byte pages for use in
systems with imjted addressing capability, With this con-
figuration, the MCMB8367 looks like a 4K x 8 bit ROM from
the bus operation standpoint and has the added advantage
of two chip selects. The added chip select is gained by giving
up the upper order address line (A12), which is normalily re-
quirad by an 8K x 8 ROM. To switch pages, the userinpuis a
certain address combination (which has been predetermined
by the user and programmed into the device during water
fabrication), which sets or resets an internal flip flop. This
will tause the high order address bit A12i to be set to a logic
0 or 1 {page 0 or 1 respectively). The ROM will stay in this
page until it gets the specified address combination for reset-
ting the flip flop and toggling A12i.

Both chip selects must be active for at least 450 ns during
the “page change” cycles to enable the flip flop. Also, when
the device is powered up, it can ¢come up in either page, so
the user must provide one of his prechosen address com-
binations onto the bus to get into the desired page. After this
occurs the device will stay in the page until the other pro-
grammed address combination occurs. For example, if the
user wants page 0 (the lower half of the 8K memary, actually
4K) and his chosen page mode pair is FF8 and FFI (hex), he
must provide FFB to the address line and have both chip

selects active for at least 450 ns. To get to page 1, he must
provide FF9.

There are eight possible pairs of address combinations
which the customer can chose from and must be specified
when inputting active levels of the chip selects and the bit
pattern to Motorola. (See Figure 3 for the possible pairs.)

It is suggested that the data word (data output} for the
predetermined decoding addresses {in this exampie FF8 and
FF9' be set the same in both pages. That is, the cutput of
data for FF8 in page O (OFF8) should be the same as FF8 in
page 1 {1FFB}, likewise FF9. The reascn for this is that both
mamory word leocations will be accessed in the same cycle
when changing pages.

As an aid in understanding the functional operation of this
device, please consult the block diagram of Figure 1.

Example of Operation:

(Mask programmatile page mode pair: FF8 and FF9)

1. Power Up Page undefined

2. Address= FF8 Part is now in page 0

3. Address=000-3FF  Sequencing through 1K byles on
page 0

Change t¢ page 1

Sequencing through 1K bytes on
page 1

4. Address=FF9
5. Address=000-3FF

CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCMB8367, the customer may specify the content of the
memory and the method of enabling the outputs.

information on the general options of the MCMB3367
should be submitted on an Organizational Data form such as
that shown in Figure 3.

6-56

Infarmation for custom memory content may be sert to
Motorela in one of two forms {shown in order of preferencel:
1. EPROMs — one 64K, two 32K,
2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC charac-
ter Code. Motorola’s R.O.M.5. format.




MCM68367

FIGURE 3 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCMB8387 MOS READ ONLY MEMORY

Customer:
Company i i ’ Motorola Use Only:
Part No._ i ‘ Quote:
Originator Part No:
- Phone No Specif. No:
Chip S_elect Optio_ns: . Mask Programmable Page Mode Pairs.
Active High  Active Low ::g.loo :13;111
Chip Select $1 O O ' o e [
FF2 Fe3 [
Chip Select 82 D D FF4 s [
FF6 Frr [
FFa Frs [
FFA Fre [
FFC o [
FFE Fre []
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@ MOTOROLA MCM68368

Advance Information ' . l

‘MOS

" {N-CHANNEL, SILICON-GATE)

B4K BIT READ ONLY MEMORY

The MCME8368 is a mask-programmable byte-organized memory

designed for use in bus-organized systems. It is fabricated with : . B192x 8BIT
N-channet silicon-gate technology. For ease of use, the device operates READ ONLY MEMORY
from a single power supply, has compatibility with TTL, and needs no {BANK SELECT

clocks or refreshing due 1o its static operation.

The memory is compatible with the M&800 Microcomputer Family,
providing read only storage in byte increments. The MCMB8368 is
organized into 8K x 8 with 12 address lines and a paging system which
segments the memory into eight 1K banks. The active level of the Chip
Select inputs and the memaory content is defined by the user.

® Fully Static Operation

P SUFFIX

Fast Data Valid Time for High Speed Microprocessors BLASTIC PACKAG
Bank Select Operation for Use in Address Limited Systems ASC,LCSEPJOQK' £

Low Power Dissipation — 200 mW Active (Typical)
Single +10% 5 Volt Power Supply

High Output Drive Capability (2 TTL Loads)
Three-State Data Output for OR-Ties

Mask Programmable Chip Selects

TTL Compatible ‘ " PIN ASSIGNMENT
Maximum Access Time — 200 ns from Selection -

sesss0 0

480 ns from Address

. ; . p i Y ..
® Pin Compatible with 8K, 16K, and 32K — Mask Programmabie ROMs b ce
® Pin Compatible with MCMB8766 64K EPROM Asq2 p A8

AST3 A
BLOCK DIAGRAM : i - A4 T4 s2
A3[s s1
19 AT0 Pointer Al :6 . VA‘IO
Select ’ B
18 Al =3 Decade . ADATA2 A3 AL a7 IR
= B AN 11T ol o
7 Al —— . .
& A2 ——— AY; : o[J9 ab
5 A3 == a Pointe ' 1]
4 A4 =——d Address | AN . Loadl: g ®
3 A5 —— Decoe AL : = + | Decode 4 1 Q4
re— | ; vost 2
2 A8 1 of 3 Pointers A
22 AQ ——— AN
A5 — l )—'——‘
21 %82 PIN NAMES
e > AG-AIT . Address
il » 8(1) 12 .Chig Selects
Voo =Pin 24 - = D2 1 QQ-07..... ...-...Data Output
. Memory =] 3-State VG +5 V Power Supply
Vgs=Pin 12 Matrix Output » D3 13 WVEG oo eenreereennn, Ground
3192x8) ™ Buffers [~ D4 14
o 3 D5 15
—» D& 16
— 07 17

* Active leve defined by user.
NOTE: An i subscript denotes an internal address fine only,

This document contains information on a product under development. Motcrola reserves the
right 1o change or discontinue this product without notice,
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MCM68368

ABSOLUTE MAXIMUM RATINGS (See Note)

This device contains circuitry to protect the

M Symbol Yalue Yni inputs ageinst damage due to high siatic
Supply Voltage Relative 10 Vgg Vee —101w0 +7.0 v voltages or electric fields; however, it is ad-
Voltage on Any Pin Relative 10 Vgg Vin. Yout -~1.010 +7.0 v vised that normal precautions be taken to
oo Terparaurs e S I (g o g
Storage Temperature Range Taig -850 +150 °C impedance circult.
Power Dissipation Pp 1.0 W .
NOTE:  Permanent device damage may occur if ABSOLUTE MAXIMUM RATHINGS are exceed-
ed. Functional operation should be restristed to RECOMMENDED OPERATING CON-
DITIONS. Exposure to higher than recommaended voltages for extended periods of time
could aftect device reliability.
DC OPERATING CONDITIONS AND CHARACTERISTICS
[Full operating voltage and temperature range unless otherwise noted)
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Min | Nom | Max Unit Notes
Supply Voltage
(Vo Must be Applied at Least 100 us Ve 45 |50 6.5 v -
Beforg Proper Davice Operation is Achieved)
Input High Voltage Vil 20 - [vgeo+1 Y _
Input Low Voltage VIL -06 - 0.8
QPERATING CHARACTERISTICS
Characteristic Symbol Min Typ [ Max | Unit | Notes
Input Current tVin =0 t0 5.5 V) lin -0 | - 10 A 1
Quiput High Voltage lipy= — 206 xA) VoH 2.4 - - v -
Outpur Low Voltage gl = 3.2 mA) VoL - . - 0.4 v -
Output Leskage Current {Three-State) Lo - 10 - 10 RA 2
{51 or §2=Not Selected, V3 =0.4 V 10 2.4 V)
Supply Current (V=65 V) [Ie{o) - - 80 mA 3
CAPACITANCE (f=1,0 iMHz, Ta = 25°C, periodically sampled rather than 100% tested}
Ch i6th Symbol Max Unit
Input Capacitence Cin 75 pF
Qutpui Capacitance Coyt 12.6 pF

NOTES: 1. Measured al forcing Weg on one input pin at a time, while ali others are grounded (Vgg), and
bl maintaining 0.0 V {Vgg) on one pin at a time, while all others are at Voo=45V and 5.5 V.
2. Measured a) with AO-A11=Vgg and forcing 0.4 V on one output at a time while all others are held at 2.4 V, and
D) with AG-A11=Vgg and forcing 2.4 V on one oulput at a time white all others are held a1 0.4 V iVoe=45 V and

5.5 V).

3. Mgasured with the chip selected (81, 52+ true), addresses ¢ycling and th
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e outputs unloaded.



MCM68368

AC OPERATING CONDITIONS AND CHARACTERISTICS

READ CYCLE {See Noiés 4, 5) o B

Symbol MCMES368

Parameter Standard | Alternate | Min | Max | Unit | Notes

Address Valid to Address Don't Care

(Cycle Time when Chip Selects are Held Active) TAVAX ieye 450 - ns -
Address Valid 10 Output Valid (Access) tavav tAA — 480 ns -
Chip Select High to Qutput Vaiid {Access! igSHQV | 1AS - 200 ns -
Address Valid 1o Output invalid tAVQX IDHA 10 - ns -
Chip 5elect High to Cutput Invalid 1SHOX 15L7 10 ns -
Chip Select Low to Cutput High Z ts1L07Z 15HZ 0 176 ns -
Address Valid to Chip Select High ] tavsH 1AS 250 - ns 6

Notes: 4. 51, 52 represented as active high for illustrative purposes.
6. AC Test Conditions
Input transition times: 5 ns=1,=1¢<20 ns.
Temperature: Ta =0°C to 70°C
Load Shown in Figure 1
Vec=50v110%
Input Pulse Levels: Vi = —05V o 08Y -
ViH=20V 1o Vge
Measurement Levels: Input=1.5V
Qutput High=2.0V
‘Ouput Low=08Y
6. A faster minimum time is allowed, but the timing must then be referenced to tayqy and 1AVQX.

FIGURE 1 — AC TEST LOAD

5.0V
RL=12k

Test Point MMDB150
or Equiv.

130 pE*
op NTE o o700

or Equiv.

*Includes Jig Capacitance
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MCM68368

Read Cycle Timing 1
{81, 52 Held Hight

AlAddress)

Q(Data Outt

Raad Cycle Timing 2

AfAddress)

51, 82
{Chip Select)

Q{Data Out}

tavax

Address Valid

e———— LAVQY = ]

e tAVOX ---p|

" Previous Data Valid - w

Data Valid

-— tAVAX >
LAVSH [e— '
Address Valid JK
— )
———— 1SHQY ———p .
— t5HOx —™ € 15107

Data Valig
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MCMG68368

FUNCTIONAL DESCRIPTION (Reference Block Diagram)

The MCMBB3GS is organized into BK x 8 bit bytes. Twelve
address lines ars available and 4K bytes can he addressed ata
time. A paging system is used which segmants the memory
into eight 1K banks, The upper 1K banks are always resident
and the other 7 banks are accessad through pointers, The
pointers contain three bits which-define the internal 3 upper
address bits (tA12;, AV1j, A10;)). Note that these 3 bits are not
directly accessable to the user. There are a tgtal of 3
pointers,

The pointers are loaded as follows: A11 through AS are set
10 logic 1s; A4 and A3 select the pointer {see Table 1}. A2,
A1, AQ are the contents loaded 10 the pointer which deter-
mine which bank is to be selected {see Table 2}.

TABLE 1

Ad A3 Pointer

0 0 0

0 1 1

1 0 2 .

1 1 X (No Pointer Will Be Leaded}
TABLE 2

A2 Al AD Bank

0 0 0 Q

0 0 1 1

0 1 0 2

0 1 1 3

1 0 1] 4

1 0 1 5

1 1 0 8

1 1 1 7 (Resident)

Example 1: Suppose FF3 (Hexadecimal) is addressed

Al A10 A9 AB A7 A6
LI T B R

Ad4 A3
10

A2 Al AD
0 1 1

661

This will load the information for selecting bank 31{1A2=0,
Al=1, AQ=1) into pointer 2 (Ad=1, A3=D0}. Note that the
outputs seen from this address will be from the residem
bank, not from bank 3. This means that when A11 through
Ab are logic 1s that this is a write only condition for the
pointer, Also, when A11 and A10=1, the internal address
bits A12;, Al1j, A1y are set 1o lpgic 1s which denotes the
resident bank.

The banks are accessed as follows: A11 and A0 deter-
mine which pointer is used to choose the bank {see Table 3},
AZ-AD determine the address in the bank,

TABLE 3
Al A10 Pointer
0 .0 0
0 1 1
1 o 2 ‘
1 1 None {Resident Bank Only)

Example 2! Suppose that on the following cycle, after that
of Example 1, the address 900 (hex} is loaded to

the ROM.
A1 AI0| A9 AB|AT7 A6 AB A4|A3 AZ A1 AD
1 0|0 t]0 © O O[O0 © 0 O
2 ¥ 0 0

Pointer 2 will be chosen (A1 =1, A10=0}. Thus, bank 3 is
accessed because the code for the particular bank was con-
tained in pointer 2. The address 100 is accessed in bank 3.

Chip Select {Reference Block Diagram) )
This device utilizes two chip selects to create four different
select codes. The selects serve as two gating functions: (1)
both selects must be active true 1o enable the outputs; other-
wise, the outputs are in a high impedance state (see AC
Operating Conditions and Waveforms); (2) both selects must
be active 1o write 10 a pointer; thus, the device cannot be
deselécted while loading contents into the pcinters.




@ MOTOROLA

MCM68369

I ' Advance Inform'ati-on

64K BIT READ ONLY MEMORY

The MCMBB369 is a8 MOS. mask programmable byte-oriented, Read-
Only Memory {ROM}. The MCMEB369 is organized as BK % 8 and is
fabricated using Motorola’s high performance N-channel silicon gate
technolegy. This device is designed to provide maximurm ciruit density
and reliability with the highest possible performance. It remains fully
compatible with TTL inputs and outputs while maintaining low power
dissipation and wide operating margins. The MCMB8369 also contains
circuitry for current susge suppression which maintains the chip in an
internal deselect mode until ¥CC approaches 2.5 volts, at which time
the chip is internally selected.

The active level of the Chip Selects, along with the memory contents,
are defined by the user. :

& Single + & Volt (+10%1 Supply
® Fully Static Periphery — Mo Clocking Required on Chip Selects
® 'Power Dissipation

80 mA Active (Maximum) [Unloaded)
® Program Layer Late in Process for Quick Turnaround Time
® Maximum Access from Address

100 ns — MCMB6B369P20

120 ns — MCMB68369P25

150 ns ~ MCMB68369P30
® Maximum Access from Chip Select

80 ns — MCMEB369P20

100 ns — MCMGB369P25

. 120 ns — MCMB8369P30
# The Active Level of All Four Chip Selects are Mask Programmable,

with a Don’t Care Mask Option on Chip Selects S1 and 52

® 28-Pin JEDEC Standard Package and Pinout

NMOS

(N-CHANNEL, SILICON GATE)

8192 x 8 BIT
READ ONLY MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 710

BLOCK DIAGRAM

AD 10— -] -—» 11 Q0

i o | | 35me 0 2
i Quiput

A3 7 —] hodress | * | Matrix | e — 15 (03

A4 §— Decode : 8,192 x 8} : Butters | 16 04

a5 5 — —»-17 05

A6 4 — —»13 Q6

A7 3 — - - —a19 Q7

A8 25 —

A9 24 ——l

A0 21 —

A1l 23 —

A2 2 —y

Qg 20

*T3 2

*52 26 Vee=Pin 28

*51 7 cc

Vgg=Pin 14

* Active level defined by the user.

PIN ASSIGNMENT

NICﬂ1. Veg
a1z 2 s1
a7 (3 32
A6 [a A8
as{ls A
A4 16 All
a3f}7 33
Az2(]s A0
a1 fle 54
a0 [J1e 190 o7
con 18[ 06
a1 a5
ez2(j Q4
vss(] Q3

PIN NAMES

vevve.. Address
. Chip Selects
.... Data Quipwt
~+ 5V Power Supply
ooveee.Ground

This dooumen_t contains information on a new product. Specifications and information hergin
arg subject to ¢changs without nodice.
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MCM68369

ABSOLUTE MAXIMUM RATINGS (See Notel

Rating Symbol Valya - Unit This device contains circuitry 10 protect the

Supply Voltage Relative to V5§ Vee 1.0t +7.0 v inputs, against damage due 1o high Static

Voitage on Any Pin Relative (o VS5 Vin, Vou]  -10t +7.0 v Mtages o electric fields;  1tis ad-

. . - vised that normal precautions ke taken o

Operating Temperature Range Ta Oto +70 °C aveid applications of any voitage higher than

Storage Ternperature Range Tetg ~G5 to + 150 °C maximum rated voltages to this high-
Power Dissipation Pp 1.0 [ impedance cirguit,

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDI-
TIONS. Exposure to higher than recommended voltages for extended periods of time
could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
IFull operating vollage and temperature range uriass otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol | Min INom| Max |Unit] Notes
Supply Voitage )
Ve must be appliad at least 100 as before proper device cperation is achieved) vee 451501 55 |V
Input High Voltage Vid 20 | - | Veo v
Input Low Vollaga Vi -45] - 08

DC OPERATING CHARACTERISTICS

Characieristic Symbo! | Min |Typ| Max [Unit] Notes
input Current {Vjp =010 5.5 V} tin -10 | - 10 | ph 1
Cutput High Voltage {lgy = — 205 gAl VOH 24 | — - v -
Output Low Voltage {lg) = 3.2 mA) Vor - — |"04 v —
Output Leakage Current (Quiput three-statedt (51 to 64220 V, Vou=04 V1024 W1 o -0l -1 1 |zA| 24
Supply Current — Active (Vee=55V) icc | — - | B0 |mAl 34

CAPACITANCE (f=1.0 MHz, Tp=26°C, periodically sampled rather than 100% tested)

Characteristic Symbel [ Max Unit
Input Capacitance Cin ] pF
Qutput Capacitance Cout 15 pF .

Notes: 1. Measured a} with the chip powered up forcing V¢ on one input pin at a time while all others are grounded, and

b) maintaining 0.0 V on ane pin at a time while all others are at Ve,

2. Measured al with AG-A12=V g5 and forcing 0.4 ¥ on one output at a time while all others are held at 2.4 V, and
bl with A0-A12=Vgg and forcing 2.4 V on one autput at a time while all others are held at 0.4 V- (Vo =45V

and 5.5 V1.
3. Measured with the Chip Selected (3= V||, addresses cycting (tavAX =300 nsh, and the outputs untoaded.
4. Chip Select 13 is represented by active low for ilustrative purposes.
{The active level of the Chip Select is defined by the user.}
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MCM68369

. AC OPERATING CONDITIONS AND CHARACTERISTICS
- {Full'operating voitage and 1emperature range unless otherwise noted.)

. BEAD CYCLE 1Sse Notes 4_6).

: T [MCMBB369- | MCMBE3ED- | MCMBB369-
i Symbol 20 % 30
"’ Pararneter .| Standard | Alternate | Min | Max j Min | Max | Min | Max | Unit {Notes

Address Valid to Address Don't Care __tavax tcye 20| - |20 - Jsoof - | ns | —~
Address Valid to Qutput Valid (Access) ' tavay | taa ~ (200 ) ~— |280] - |30 ns -
Address Valid to Output Invalid 1AVQX 1DHA P 4{ - (207 -]120]- ns | —
Chip Select Low to Qutput Valid tsLoy oA — 1100} — 12008 — |18 | ns —
Chip Select Low 1o Qutput tnvalid 510X t5ez 10 - 10 - 10 - ns —
Chig Select High to Quiput High 2 L | tsHoz f tsHz V- 18 - 18 | - 8| | ~

Notes: 8, AC Test Conditions:

Input Transition Times: b ns=t;=14=<20 ns.

Temperature: Ta= 0°C to 70°C

Load Shawri iy Figure 17

V= 5.0 V£ 10%: -

Input Pulse Levels: V| =-05V 1008V

ViH=20Vto Ve

Maasuremem Levels; Input = 1.5V,
: Output High =2.0 V.
Output Low =08V,

FIGURE 1 — AC TEST LOAD
50V

A =12k

MMDE150
or Equiv.

Test Point

130 pE*
MMD7000
or Eguiv.

*Includes Jig Capacitance.
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MCM68369

READ CYCLE TIMING 1 [Note 6

TAVAX -
A (Address) ‘ ) K
>i 7
= tavay > .
T (Chip Select \\ \\\\ \ / : ; ; ; ; ;
\ \( rs
e tsLav—|
[t TSLOX — fo———15HQZ —]
Q {Data Out thgh Z ; Data Vaiid B
: s
READ CYCLE TIMING 2
S=V|L

QF R e ——— |

A lAddress! jk K

. tavQy.
|e—————1avax

) J

G (Data Qut) Previpus Data Vahd Data Vahd

Note 6. Addresses valid prior to or coincident with Chip Select (S) transition low.
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MCM68369

CUSTOM PROGRAMMING

By the programming of a single .phoiomask for the
MCMBE389, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the MCME8369
should be submitted on an Qrganizational Data form such as
that shown in Figure 2.

Information for customer memory contsnts may be sent to
Motorola in one of two forms {shown in order of preference);

1. EPROMs — one B4K or two 32K.

2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC charac-
ter Code. Motorola’s R.O.M.$, format.

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

Phone No.

ORGANIZATIONAL DATA
MCME8389 MOS READ ONLY MEMORY
Customer.
Company Motorola Use Ony:
Part No Quots:
Originator. Part No:
Specif. No:

Enable Options:

st P20 0 o
- 0 O
2t O O
1 onz O O

Deavice Marking Requirements

Active High Active Low Don‘t Care

U
l

The customer marking requiremnants are restricted 10 these limits:
1} Four lines maximum (including date code)

2) Not move than 16 characters per line
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@ MOTOROLA MCM68370

Advance Information

- NMOS
64K BIT READ ONLY MEMORY {N-CHANNEL, SILICON GATE)
The MCMB8370 is a MOS mask programmable byte-oriented, Read ’ 8,192x8 BIT
Only Memory (ROM), The MCME8370 is orgarnized as 8K x 8 and is READ ONLY MEMORY

fabricated using Motorala’s high performance N-channel silicon gate
technology. This device is designed to provide maximum circuit density
and reliability with the highest possible performance. It remains fully
compatible with TTL inputs and outputs while maintaining low power
dissipation and wide operating margins. The MCME8370 also contains
circuitry for current surge supprassion which maintains the chip in an
internal deselect mode until Vo approaches 2.5 volts, at which time
the chip is internaily selected.

The active levels of the Chip Enable and the Chip Selects, along with
the memory contents, are defined by the user.

The Chip Enable input controls the automatic power down feature
which deselects the outputs and reduces the pawer consumption.

® Single + 5 Voit {+ 10%} Supply P SUFFIX
® Fully Static Periphery — No Clocking Required on Chip Enable PLASTIC PACKAGE
® Powaer Dissipation CASE 710

80 mA Active (Maximum} (Unloaded)

15 mA Standby {Maximum)
® - Program Layer Late in Process for Quick Turnaround Time
& Maximum Access from Address and Chip Enable

200 ns — MCMEB8370P20

250 ns — MCMBBITOP26

300 ns — MCME8370P30
® Maximum Access from Chip Select

PIN ASSIGNMENT

100'ns — MCMBEIT0P20 wvelre N mhvec
120 ns — MCMES370P25 i azf]2 7pst
180 ns " MCMGSS?OP?O ' - 273 2% r]S_Z
® The Active Level of Chip Enable and Chip Selects is Mask
Programumable, with a Don't Care Mask Option on Chip Selects A6 4 ®[A8
5T and 52 ass 24[)ae
® 8P )
23-Pin JEDEC Standard Package and Pinout aigl® shan
a7 253
BLOCK DIAGRAM azl]s 1l
AD Q) e ] L] —»-11 Q0 atde 200E
Al 9 — Memary 3swe [12 0 % 19 o
A2 8 —— o | Maix | o | Cupus
A3 7 ——o Address 18,192 % 8) Buffers [ 15 @3 Qo 18306
o] Decode | * * v f—3m 16 Q4
Ad B . . a2z 17 []05
A5 5 — —»17 06 :
A6 4 — 18 06 a3 16 [JQa
2; ga— 3 9 vssli1e 16 a3
a9 24—
A10 21 ——af
AN 23— PIN NAMES
Al2 2 ———d -
A ceveeee.. Address
. .Chip Enabie
*E W———d Chip Selects
:S_S 2 Qo-Q7 ... Data Qutput
“S_Z 26 Veg=Pin 28 vee... +5V Power Supply
s1 27 Vg5 =Pin 14 VES. i ROV Ground

*Active lavel defined by the user.

This docurnent contains information on a new praduct. Specifications and information herein
are subject 16 change without notice.
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MCM68370

ABSOLUTE MAXIMUM RATINGS (See Notel

This device contains circuitry to protect the
inputs against damage due to high static
voltages or electric fields; however, it is ad-
vised that hormal precautions be iaken to
avoid applications of any voltage higher than
maximum rated voltages to this high-

Rating Symbol Value Unit
Supply Voltage Relauve 10 V§S Yco —1.0w +70 v
Voltage on Any Pin Relative 10 VSS - : Vin, Vout -10ta +7.0 v
Operating Temperature Range TA 0to +70 °C
Storage Temperature Range Tsig -65t0 +150 °C
Power Dissipation PD 1.0 W

irpedance circuit.

NOTE: Permanent device damage may occur it ABSGLUTE MAXIMUM RATINGS are éxceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDH-
TIONS. Exposure to higher than recommended vo!tages for extended periods of time
could affect device reliabifity.

DC OPERATING CONDITIONS AND CHARACTERISTICS

{Fult operating vollage and 1emperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol | Min |Nom| Max JUnit{ Notes
Sy Volta
t%':;lv(’; mus|g§e applied at Ieasl TUO 45 beflore proper device operation is achieved) vec | 48 |50 85 |V N
Input High Voltage Vi | 20 | - | Vec v B
nput Low Voltage Vit | -05] - | 08
DC OPERATING CHARACTERISTICS
Characteristic Symbol | Min | Typ | Max |Unit] Notes
Enput Current Vi, =0 10565 V). lin =10 | - 0| pA 1
Oulpul High Voltage (g = — 205 gA) Von 124 |- - [v] -
Outputl Low Voltage {1g = 3.2 mA) VoL -~ | -fjoa |v -
Output Leakage Current (Output High Z; \Iom—O 4V t024WV) Lo -0 ] — W0 |pAY 2.5
E=2.0v, T=0Don"t Care
S=2.0 v, E=Don't Care
Supply Current — Active (Voc=55W lge - 35 8 mA| 3,5
Supply Current — Standby (V=565 V) Isg - 6 18 ImA| 4.5
CAPACITANCE (f=1.0 MHz. Ta = 25°C, periodically sampled rather than 100% tested}
Characteristic Symbet Max Unit
Input Capacitance Cin g pF
Output Capaciiance " Cout [ pF

Motes: 1. Measured al with the chip powered up forcing V¢ on one input pin at a time while all others are grounded, and

b} maintaining 0.0 V on one pin at a time while all others are at V.

e

Measured al with AD-A12 = Vg5 and forcing 0.4 ¥ on one output at a time while' all pthers are held at 2.4 V, and

b} with AD-A12 = Vg5 and forcing 2.4 V on one oulput at & time while all others are held a1 0.4 V

Ve = 45V and 6.6 V).

Messured with the Chip Dissbled {F = Vju) and the outputs unloaded.

ok w

{The active level of the Chip Enable and the Chip Select are defined by the user.}

Chip Enable IE) and Chip Select {3) are represented by active low for ilustrative purposes.

Measured with the Chip Enabled (E = V)1), addresses cycling {tayax = 300 ns), and the cutputs unioaded.




MCM68370

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Fulb operating voltage and temperature range unless otherwise noted.)

READ CYCLE {See Notes 5, 6]

MCNEEI70- | MCMIEE3T0- | MCMBB370-
Symbol 20 26 30
Parameter Standord | Alternate | Min | Max | Min | Max | Min | Max | Unit | Notes
Address Valid to Address Don't Care tAVAX eye 20| — (20 — |30} - ns -
(Cycle Time when Chip Enable is Held Active) :
Chip Enable Low 1o Chip Enable High TELEH =" KRR LS ns | -
Address Valid to Qutput Valid (Access) tAVOY 1AA — J200 )] - |20 ] - [ 300 ] ns —
Chip Enable Low 1o Qutput Valid {Access) ELaV tEA — 200§ — |260] — ) 300 ] ns -
Address Valid to Output Invalid TAVQX oHA 20 — ] - 20 - ns -
Chip Enable Low Qutput Invalid teLax ELZ 20 - 20 - 20 - ns -
Chip Enable High to Output High Z EHQZ. tEHZ — 80 — 80 — 80 { ns -
Chip Select Low to Output Valid . tsLOv 15A — Jwo]{ - {120] - {150 ns ] —
Chip Select Low to Output Invalid t5LOX 1517 10 - 10 - 10 - ns —
Chip Select High 1o Cutput High Z ISHQZ 1SHZ — 80 - 80 - 80 ns -

Note: 6. AC Test Conditions

Input Transition Times: B ns=1, = =20 ns

Temperature: Ta = 0°C 10 70°C

Load Shown in Figure 1

Vee = 50V 1 10%

Input Pulse Levels: V|| = -05V 1008V

ViH = 20V 10 Ve
Measurement Levels: Input = 1.5V
Quiput High = 2.0V

Qutput Low = 08V

FIGURE 1 — AC.TEST LOAD
50V

RL=12k

MMDB150
or Equiv.

Test Point

130 pF*
MMD7000
or Equiv.

*Inctudes Jig Capacitance
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READ CYCLE TIMING 1

LAVAX >
A (Address) jK
AV —— 3]
S (Chip Select) \\ \\\\\
P \ \k /
o e 15LOV ——» _
E (Chip Enable} \ ; \ e tSLaX— f///// / /
' . ' e 1SHQZ ——— ]
) I Y, —— rot—~————(EHOZ ———
Q {Data Out) High Z —% DataValid 1E—
READ CYCLE TIMING 2
F=V|L, S=V|L
o TRV S ——
A (Address) K

[ AV QY —————————— ]
1AV QX —

Q (Data Outl  Previous Data Valid

Data Vahd

READ CYCLE TIMING 3
S=V|L (Nate 7

LAV AX

A

A {Address)

X

l‘———— lAVQV———»I

h———————— LELEH oo
E (Chip Enable} .
k .

[t EL QY =

[e—EHOZ—3m

bt EL QX 3w .
F 4
Q1{Data Qut} \

Data Vald g

Note: 7. Addresses valid prior to or coincident with Chip Enabie (B} transition low.
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CUSTOM PROGRAMMING
By the programming of a single photomask for the Information for custom memory contents may be sent to
MCMB8370, the customer may specify the content of the Moatorola in one of two forms {shown in order of preferencel:

memory and the method of enabling the outputs.
1. EPROMs — one 64K or two 3ZK.

Information on the general options of the MCMBB370 2. Magnetic Tape
should be submitted on an Organizational Data form such as 9 track, 800 bpi, odd parity written in EBCDIC charac-
that shown in Figure 2. rer Code. Motorola's R.O.M.S. format,

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL QPTIONS

ORGANIZATIONAL DATA
MCMEBB370 MOS READ ONLY MEMORY

Customer:

Company Motorola Use Only:

Part No Quote:
Oniginator. Part No:
Specit. Ne:
Phone No

Enable Oblions: Active High Active Low Don't Care

E  (Chip Enable, Pin 200

53 {Chip Select, Pin 22}

§2 {Chip Select, Pin 26)

oodg
Ooon

51 {Chip Select, Pin 27 D
Device Marking Requirements
The cusicmer marking requirements are restricted to these limits:

1} Four lines maximum (including date codel
2 Not more than 16 characters per line,

HIEEIN N

Ol
)
O
Ll
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@ MOTOROLA

MCM68380

;

Product Preview

80K BIT READ ONLY MEMORY

The MCMB8380 is an 81,920 bit mask-programmable read only
memory with 4 banks organized as 2048 by 10 bit words, designed to
operate as program memory for systems using a General Instrument
CP1600 series microprocessor. It is fabricated with N-channe! silicon-
gate technology. For ease of use, the device operates from a single
power supply, and is TTL compatible, It has 16 bi-directional pins, DBO
through DB15, for a 16 bit address into the device and a 16 bit data qut
of the device. Three mode controt pins, BC1, BC2, and BDIR, enable
proper chip select logic.

#® Address and Data Use a Common 16-Bit Three-Staté Bus

® 5-Bit Programmable Memory Map Using Upper Order Address
{DB11-DB15) to Place 8K ROM Page Within 65K Word Memory
Space

® External Address Status and Internal Data Qutput State is Latched
with the Heip of Control Strobes {BC1, BC2, and BDIR)

® Designed to Operate with Reduced External Logic in a Practical
Microprocessor Application

® 300 ns Typical Data Access Time

® TTL Compatible 1/0

® Singla 5 Volt £ 10% Power Supply

® Totally Automated Custom Programming

MOS

{N-CHANNEL, SILICON-GATE)

8192 x 10-BIT
READ ONLY MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 769

DBO-
DB

DB11-
- DB15

BLOCK DIAGRAM

80K — ROM
! 10 Bit Data to Bus
D 2K By 10
A A Add Array Data
T D
] A s}
- 0 R |
-l Y E 1.‘..1 Address 2K By 10 2
w7 S| Decode Asray 4:1
- S{ 11| 1of4 | Add i "1 Data
—] B ! Biock 2K By 10 ] Mux
el U L -1-{-) Select A ¥ Cata
- F A fray
b 5 T y
£ C
R .-H ; )
i 2K By 10
S Add Array Data
L_... 2 Bits
D
. o A . MUX
. lu D M"aslg h Control
=7 o erogrammable
- : =1  Address
-y | H»  Decode
> U A = Logic Cantol
FooT 5 Bits ] Logic
F 9
E H
R Qutput Buffer 8¢1 BC? BDIR
[ ) Control

PIN ASSIGNMENT

vec]1 @ BDIR
pgis ]2 DBO
N.C.O3 DBl

L'JBmIf| 4 DB2
DB13d s BC2

DB12Q s DB3
Dett [ 7 DB4
DBi0[] 8 DBS
NC Qo BCl

ne [ D86
pes [ DB7
N.C. E Vgs

Pin Namas

DBO-DBiS..... Common Address/ Data Out
BC1,BC2,BDIR ... . “Bus Mode Control and

Chip Read/$elect Logic Enable
VOO - +6V Power Supply
V§g§ . -oaieioioeeoo .. Ground

This document contains infermaticn on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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ABSOLUTE MAXIMUM RATINGS (See Notel

Rating Symbol Value Unit
Supply Voltage [with Respect to Vgg) Vee | -0310 +7.0 v
input Yoltage (with Respect to Vggh i Vin -031t0 +7.0 v
Operating Temperature Range TA 0to +7C °C
Storage Temperature Range T51g -65to + 1560 oC

NCTE: Permanent device damage may occur it ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restsicted to
RECOMMENDED OPERATING CONDITIONS. Expasure ta higher than recommended voltages for extended periods of time could af-
fect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature range unkess otherwise noted.)

RECOMMENDED OPERATING CONDITIONS .
: Parameter . Symbol | Min Nom Max Unit

Supply Voltage - Vee 45 bO 55 Y
(Ve must be applied at least 100 us before proper device operation is achieved!

Input High Voltage ViH 20 - Voo v

Input Low Voltage ViL 0.3 - 0.8 v

DC OPERATING CHARACTERISTICS

Charactaristic Symbal Min Max Unit
Output High Voltage {Source Current = — 100 yAl VOH 2.4 - .V
Qutput Low Voltage (Sink Current= + 1.6 mA} - VoL — 04 V-
Supply Current (Operating) (Yoc=Max) - Icc - 100 ma
input Leakage {Vin=0V to Vil lin -10 +10 ni
Output Leakage Lo -10 +10 A

CAPACITANCE {t=1.0 MHz, Tp =25°C, periodically sampled rather than 100% tested.}

Characteristic Symbol | Max Unit
Inpuit Capacitance 1 Ga 5 pF
Output Capacitance Cout 12.5 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Fuil operating voltage and temperature range unless otherwise noted)

InputPulseleveds ... ... ... ... ... ...... .. 0 Voltand 2.3 Volts Input Timing Levels. .. ...............................1.5Vohs
Input RiseandFallTimes . ... ...........................20ns Qutput Timing Levels .. ................. . 0.8 Volt and 2.0 Volis
OQutputload ................................... .SesFigurel
OPERATING CHARACTERISTICS
MCMEE380
Parameter Symbol Min Max Unit Notes

Address Setup .- tAS 300 - ns

Addess Overlap (Address Hold) B tAH 65 — . .ns

Cata Turn On Delay - LFo%s) — 350 ns 1

Data Hold tOH 80 - ns i

Control Code Stable ' tces 885 - ns

NACT Code Stable i o ANACT 885 - Cons

Data Float Delay : ) L - | 300 ns 1

Contral Signals Skew : tcss - il ns

NOTES: 1. One TTL load and 100 pF.
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FIGURE 1 —

AC TEST LOAD

Test Point

*100 pF .

" *®Includes Jig Capacitance

5.0V

AL =2.4K

MMDE150
or Equiv.

ux MMD7000

or Equiv.

QOPERATING DESCRIPTION

From initialization, the ROM waits for the first address
code; i.e., BAR. For this address code and all subsequent
address sequences, the ROM reads the 16 hit external bus
and latches the value into its address register.

The ROM: contains a programmable memary location for
its own 8K page, and if a valid address is detected, the par-
ticular address located will transfer its contents to the chip
output buffers. If the control code following the address cy-
cle was a read, the ROM will output the 10 bits of addressed
data and drive logic 2ero on the top six bits of the bus.

RESPONSES
A. No Action. Waiting state. Signals may be propagating
internally, but I/Q pins are in a high-impedance state and
. are not being read.
B. Ignored by ROM. Basically same response as A.

C. Output and Input. Qutput buffers drive 1/0 pins (if there
is a valid add map from address previously loaded), and
whatever appears on the [/0 pins is loaded into the ad-
dress register. If there is not a valid add map from ad-
dress previously Joaded, 1/0O pins are in a high-impedance
state and whatever appears on the |/O pins is loaded into

the address register.

D. Data to Bus. Output buffers drive 1/0 pins according to
datz in output register (it there is a valid add mapl. /O
pins are not read. Address previously loaded into address
register remains unchanged. If there is not a valid add
map from address previously loaded, I/0 pins are in a

high-impedance state and are not read.

E. Bus to Address Register. Output buffers are in high-
impedance state. Address present on 170 pins is loaded

into address register.

TRUTH TABLE
INPUT CONTROL SIGNALS
Equivalent

Responses | BDIR BC1 BC2 Signal Decoded Function

A ] 0 1] NACT No Action, D0-D15 = High Impedance

B 0 0 1 1AB No Action

c o 1 [0} ADAR Address Data 10 Address Register, DO-D15= High Impedance

D 0 1 ! 7B (Read) | Data To Bus, DO-D15=4nput

E 1 Q [0} BAR Bus to Address Register

B 1 0 1 DWS No Action

B 1 1 o] pwW No Action

E 1 1 1 INTAK Interrupt Acknowledge

- TIMING WAVEFORMS
. BAR
Funetion DTB
p E:} ADAR NACT
Mode INTAK ADAR
Control inputs \
{8C1, 8C2, BDIR} //
. e re——
[— IC5S
'
Address Inputs ———-———< gl \'
' : - tF L
L H
Data Qutputs {
1A S —pt——tel = — TAH e—tDH
[€——lccs=— [ —tNACT— 10
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BAR/INTAK — DTB TIMING

BAR NACT 0B

BDIR / \
8 /—\___

INTAK NACT ] oTB

BDIR / \
BC1 f \ / . \
BC2 / \ / \

High Impedance
Address . Address Input

DBO-GBZ
High Impedance
M Data
Data Out ~ j} aronz:';ma >-'
High Impedance
Address Address lnput . » c
DB10 .
High Impadance
Data Out Low Level
~ - Qutput
- High Impedance
< Valid Add >
Add Ma.p_ Map (nput -
DB11-DB156 High Impedance
* Low Leve!
Data Qut - Output

BAR
INTAK

Data Output
Address Map {Note 2)

Latch

|
I
NACT ! OTB
1
|
|

|
|
Address and ]
!
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BAR/INTAK — ADAR=DTB TIMING
BAR NACT ADAR NACT DTR

BOIR / \
& /N
oz _ /N

INTAK NACT ADAR NACT DTB

Address Input Memory Daia Input
bB1-DB9 Memory Data Output Memory

Data Out High Imp_edance< > < >

Address Input

., High Imgedance Low Leve!

Addrass - Input
DB10 High Impedance
o Low Leval Low Level
| DataOut Output Output

Valid Add Map Inputs
High Impedance Law Level

.
Add Map Input
DB11-0B15 ) High Impedance .
Low Lavel Low Level
L Data Out Qutput Output
| BAR/INTAK |  NACT | ADAR | NacT | DTB |
| Address and ¢ I Data Output | | Data Qutput t
Address Map {Note 3} {Note 5)
! Latch 1 | Addressand | | |
| | | Address Map | ! I
Latch
| i I (Notsah | 1 |

NOTES:

2. If there are no valid address map inputs during BAR ot INTAK instruction, /0 pins are in high-impedance state and are not read during
DTB instruction.

3. Ifthere are no valid address map inputs during BAR or INTAK instruction, I/ O pins are in high-impedance and whatever appears on the /O
pins is loaded into the address register during ADAR instruction.

4. If there are valid address map inputs during BAR or INTAK instruction, memory data are outputted and whatever aphears on the 170 ping
is loaded into the address register.

5. if there are valid address map inputs during ADAR instruction, memory data are outputted, but if there are no valid address map inputs
during ADAR instruction, I/C pins are in high-impedance and are not read during DTB instructions.
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MCM63128

Advance Information

HMOS
128K BIT READ ONLY MEMORY IN-CHANNEL, SILICON GATE)
Tha MCMBE3128 is a MOS mask programmable, byte-crionted, Read- 16,384 x 8 BIT

Only Memory (ROM}. The MCM63128 is organized as 16K x 8 and is
fabricated using Motorola’s high performance N-channel silicon gate
technology (HMOS). This device is designed 1o provide maximum
circuit density and reliability with the highest possible performance. Iy
remains fully compatible with TTL.inputs and outputs while maintaining
low power dissipation and wide operating margins. The MCMB3128
also contains circuitry for current surge suppression which maintains
the chip in an internal deselect mode until Ve approaches 2.5 volts, at
which time the chip is internally selected.

There are numerous logical NOR or NAND combinations between
Chip Enable (E), Chip Select (S), and Output Enable (G) that three state
the device. This feature is selected by the user and placed into effect
with the mask programming. The active level of the Chip Enable {E),
Chip Select (S), and the Output Enable {G), along with the memory
contents, are defined by the user.

The Chip Enable input controls the automatic power down feature
which deselects the outputs and reduces the power consumption.

® Single + 5 Vot {£10%) Supply
® Fully Static Periphery — No Clocking Required on Chip Enable

® Power Dissipation
100 mA Active (Maximum) {Unloaded)
15 mA Standby (Maximum}

® Program Layer Late in Process for Quick Tumaround Time

READ ONLY MEMORY

 SUFFIX -
PLASTIC PACKAGE
CASE 710

PiN ASSIGNMENT

N/C
¢ Maximum Access from Address and Chip Enable
160 ns — MCME3128P15 A2
200 ns — MCMB3128F20 A7
® Maximum Access from Output Enable AB
60 ns — MCMB3128P15 AB
80 ns — MCMG3128P20
@ Active Level for Chip Enable, Chip Setect, and Qutput Enable are A4
User Selectable. A3
® 28-Pin JEDEC Standard Package and Pinout 22
Al
- AD
BLOCK DIAGRAM a0
AD 10— |— [ =11 Q0 a1
Al 9 w—o Memory 3 State f"""tz o a2
:g 3 "1 nsdress | o | Marix | o | Output —"113 g% ‘
—— - v
a6 —1 Decode | * .t16.384x8) o | Buffers 6 88
A5 6§ — * * —17 5
AS 4 = —»18 06
A7 3 — —— —=13 Q7
AB 26 ——di A PIN NAMES
A9 24
ARN— | VasAr Address
ANl 23 ——t ..Chip Enable
AlZ 2 i --vvors-. .. Output Enable
ARW—_ N e Chip Select
— ’ v pinzs | | | RO Data Output
E 20 —unadf cc=¥n .. +5V Power Supply
*Z| 22 ) See User Vgg=Pin 14
*g g’;‘ Options sg=Rntd 11 | vgg.. ..... U, . ....Ground

* User Programmable

This document contains information ¢n a new product. Specifications and information herain
are subject to change without notice.
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ABSOLUTE MAXIMUM RATINGS {See Note)

Rating Symbol Value Unit
Supply Voltage Relative to VSS Vee -10to +7.0 v
Voltage on Any Pin Relative to VSS§ Vin. Vout -1.0t0 +70 v
Operating Temperature Range TA - 0to +70 oL
Storage Temperature Range 11‘9_ ‘~65to +190 °C
Power Dissipation 1 Pp 1.0 w

This device contains circuitry to protect the
inputs against damage due to high static
voltages or electric fields, however, it is ad-
vised that normal precautions be taken to
avoid applications of any voltage higher than
maximurn rated voltages to this high-
impedance circuit, )

NOTE: Permanent device damage may occur if ABSQLUTE MAXIMUM RATINGS are exceeded.
Functional .operation should be restricted 10 RECOMMENDED OPERATING CONDI-
TIONS . "Exposure to higher than recommended voltages for extended periods ot time

could affect device reliability.

OC OPERATING CONDITIONS AND CHARACTERISTICS

{Full operating voltage and temperature range unless etherwise noted)

RECOMMENDED OPERATING CONDITIONS

. Parameter Symbol| Min |[Nom| Max |Unit] Notes
Supply Voliage . s
(Voo must be applied at le’a'st.lotrps betore proper device operation is achieved) vee 45 1501 55 v B
Input High Voltage : - T : VIH 20 - | ¥¢c v
Input Low Voltage YL -05) - 08

DC QPERATING CHARACTERISTICS

Characteristic Symbol | Min | Typ] Max | Unit| Notes

Input Current {V;n=0to 5.5 V) iin -10f - 10 | gA 1
Quiput High Voltage {IgH = = 205 pA) von | 24 | - — vV —
Output Low Voltage (lg = 3.2 mA} VoL - - 0.4 v -
Output Leakage Current {Output High Z; Voue=0.4 V to 2.4 V} o | =] - 10 JpA] 2.6

E=20v, S=T=0Dont Care

3=8=22.0V, E=Don't Care
Supply Current — Active (Ve =5.5 V) lec —~ ~ 100 | mA] 3,6
Supply Current — Standby (Vg =55 V) Igg — - 15 | mal 4,5

CAPACITANCE (f=1.0 MHz, Tp=25°C, periodically sampled rather than 100% tested!

Symbol Max Unit

Charactoristic
Input Capaciiance Cin 8 pF
Guiput Capacitance Cout 15 pF

"Notes: 1. Measured a) with the chip powered up forcing Ve on one input pin at a time while all others are grounded, and
b} maintaining 0.0 V on one pin at a time white all others are at V.

[

Measured a) with A0-A13.=Vgs and forcing 0.4 V on cne. output at a time while all others held at 2.4 V, and

b) with A0-A13=Vgg and forcing 2.4 V on one output at a time while all others arg held at 0.4 V (Voo =4.5 V and 5.5 V).

Measured with the Chip Disabted (E=V|q) and the outputs unloaded.

o kW

Measured with the Chip Enabled (E= V|| }, addresses cycling (tayax =150 nsl, and the outputs unloaded.

. Chip enable (E},Chip Select (S}, and Qutput Enable (G) are represented by active low for illustrative purposes.

{The active level of the Chip Enable, Chip Select and Output Ensble are defined by the user.)
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AC OPERATING CONDITIONS AND CHARACTERISTICS
{Full pperating voltage and temperature range unless otherwise noted.)

READ CYCLE (See Notes 5, 6]

Symbol . MCM63128-15 MCME3128-20

Parameter Standard | Ahemnate | Min Max Min Max Unit

Address Valid to Address Don’t Care tAVAX eYe 180 - 200 - ns
{Cycle Time when Chip Enable is Held Active) '

Chip Enable Low to Chip Enabie High tELEH tew 160 - 200 - ns
Address Valid to Output Valid {Access) tAVQY tAA - 150 — 200 ns
Chip Enable Low to Qutput Valid (Access) tELQV tEA - 160 — 200 ns
Address Valid to Output Invalid TAVQX 1DHA Fi - 20 - ns
Chip Enable Low to Output Invalid tELOX tELZ 2 - 20 - ns
Chip Enable High to Output High Z tEMQZ 1EHZ - 60 - 80 ns
Qutput Enable Low to Output Valid 1GLOV tga - 60 - 80 ns
Cutput Enable Low 1o Qutput Invalid GLAX GLZ 10 - 10 - ns
Ounput Enable High to Qutput High Z 1GHQZ 1GHZ - 80 - 80 ns
Chip Select Low to Output Valid tsLav [N - 60 - 80 ns
Chip Select Low 1o Dutput Invatid ESLAX 1512 10 - 10 - ns
Chip Select High to Qutput High 2 tSHQZ SHZ — 60 - 80 ns

Note: 6. AC Test Conditions

Input transition times: b ns s tr= 1520 ns.

Temperature: Taw0°C to 70°C

Load Shown in Figure 1

Vee=5.0V £ 10%

Input Pulse Levels: V| = -05V w0 08Y

VIH=20V to Ve

Measurement Levels: Inputee 1.6 V
Output High=2.0v
Qutput Low=08 V

FIGURE 1 — AC TEST LOAD

5.0v

AL=12k

Test Point MMD6150
or Equiv.

130 pF* M7k
MMD7000
or Equiv,

*Includes Jig Capacitance
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READ CYCLE TIMING 1 {Note 7}

. LAV AX I
A {Address]
LAVQY
e tavax——— 30l
G(Ou!pulEnable} \\\\\\\ \\ /7 77 7 7 71
+'-—1SLQ\i;—--b
5 (Chip Select} X \\\\\ \\ it ———— (GO —— /
3 ‘ Z
: 150X~ -
I : .
- |
E (Chip Enablet : \‘ . Mt GLOX— / ///// 7_/
) - 1ELQY. e . ‘—_:GEOZ——-—H
PN 1 —— o BHaz — 3
Q (Datg Out) High Z %m Dota vard ,E"

READ CYCLE TIMING 2
E=v|L, B=ViL. S=V|L (Note 7)

R tAVAX, _—

A (Address} g K

e LAV e
[ —— et AY QX ]
Q (Data Ouv X Data Valid
READ CYCLE TIMING 3
B=vj. 5=V (Notes 7, 8
tAvAX >

- =y
A (Address) >§‘ K
l—————— 1AV QY
e—— 1AVOX ——»] )
- 1ELEH :
E{Chip Enablel \ ) /

ft———EL.QY———3 (""lEHC!Z‘>|

@ELax N
Q{Data Out} Data Valid ;_

Notes: 7. When Chip Enable {E) is Low, the address input must be valid.
8. Addresses valid prior 1o or coincident with Chip Enable (E) transition iow.
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USER OPTIONS

OPTION 1
User Selections AD 10— — R 1 00
Active Al 9 = : 17 o
Function Pin Levei A2 8 hﬁm,oi;" %‘S‘a[e 13 @
(High! (Low) A3 7 ——] Address | ® 2 S oM ] s a3
] 2 10 At 6 —| Decode | o [EFXEY o Butters T, o
g0, 1 20,27 1 [ A5 5 =—— * * —17 Q5 -
s 20, 27 1 0 A6 4 —— —18 Q6
:; 35— - - —»13 a7
— [
AD 24 ——
A0 21 —
AN 23—
AL R p—
A13 26 ——]
1 ‘
Vee = Pin 28
'E "‘—'—‘—J Vgg=Pin 14
g e
)
OPTION 2
User Selections AD 10— —— 3 11 GO
Active Al 9 — Memory 3-Stawe =12 o
Function Pin Level Az § — Matrx Outpur P13 Q2
{High) (Low) A3 7 ——f Address | % | ol 0 Buffers ™15 @3
— Decode | * " . utters
o 2 10 A4 6 . . 16 Q04
g0, 1 20,27 10 a5 5 — 1706
s 20, 27 1 0 Ag 4 — 18 06
) A7 3 ——=f ] 19 Q7
a8 25— 1
AD 24 —d
A10 21 ——]
AN 23—
M2 7 —
A13 26 —
e Vo= Pin 28
é o Vgg=Pin 14
g e m——
OPTION 3
User Selections A0 10— ] -3 11 QO
Active Al 9 —— 12 Qt
Functicn Pin Level A2 38 — h:demo_rv 3-State Lo 13 (12
: {High (Low) A3 7 ~— Address | @ |, CHE ) e | DUt ] 1s o3
g2 2,27 1 0 A4 8 =—| Decods | 2 '™ . 16 Q4
A5 5 ——f —»17 Q5
A6 4 — —»18 06
A7 3 — 19 -a7
A8 25— Y
AY 24—
A0 24 —
A1t 23—
A12 2 —d
A3 26—
A . Ve =Pin 28
Vgg = Pin 14
e

® Active level defined by the user
** Pin defined by user
Notes:
9. No Option on Pin,
10. Chip Enabe {€) controls Power up and Power Down.
11. Chip Enable (E) and Chip Select (S} may not have the same Pin Assignment.
12, Either Pin 20 and Pin 22 will be Don't Care or Pin 22 and Pin 27 will be Don't Care but the one remaining pin controls Power Up and
Power Down {E. '
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CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCM6B3128, the customer may specify the content of the -
memory and the method of enabling the outputs.

Information. on the general options of the MCM63128
should be submitted on an Ovganizational Data form such as
that shown in Figure 2.

Information for custom memory contents may be sent to
Motorola in one of two forms [shown in order of preference):
1. EPROMs — one 128K, two 64K, or four 32K.
2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC
character Code. Motorola’s R.0O.M.S. format.

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM63128 MOS READ ONLY MEMORY

Don‘t Care

D .

Device Marking Reguirements

2} Not more than 16 characiers per line

OO0daoogn
HiEiEIn i
Do L0
OO 10

Do
OO0

Customer:
Company Motorola Use Only:
Part No Quote:
Originator. Part No:
Specif. No:
Phane No pes
Enable Options: (Please Refer 1o User Optionst Pin Pi Pin
Active High Active Low 2'0 2'; 2'7 User Option 1
Chip Enable D D D D y OD )
ser Option
Chip Select D D D D D
Qutput Enable D D D User Cption 3

The customer marking requirements are restricted to these limits:
1) Four lings maximum {including date code}
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@ MOTOROLA

MCM63256

.

Advance Information

256K BIT READ ONLY MEMORY

The MCMB3256 is a MOS mask programmable byte-criented, Read-
Only Memory {ROM). The MCME3256 is organized as 32K x 8 and is
fabricated using Motorola's High performance N-channel siticon gate
technology (HMOS). This device 1s designed to provide maximurm Cir-
cuit density and reliability with the highest possible perfarmance. It re-
mains fully cernpatible with TTL inputs and outputs while maintaining
low power dissipation and wide operating margins. The MCMG3256
also containg circuitry for current surge suppression which maintains
the chip in an internal deselect mode until Ve approachs 2.5 volts, at
which time the chip is internally selected.

The active level of the Chip Enable and the Output Enable, along with
the memory contents, are defined by the user. The user can also define
he pinout assignment for address (A14) o either pin 27 or pin 1.

The Chip Enable input controls the automatic powser down feature
which deselects the outputs and reduces the power consumption.

® Single + 5 Volt [+ 10%) Supply
® Fully Static Periphery — No Clocking Required on Chip Enable
® Power Dissipation
100 mA Active (Maximum) (Unloaded)
15 mA Standby (Maximurm) :
® Program Laver Late in Process for Quick Turnaround Time
® Maximum Access from Address and Chip Enable
- 150 ns — MCMG3256P 15
200 ns— MCME3266P20

HMOS

{N-CHANNEL, SILICON GATE}

32,768 8 BIT
READ ONLY MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 710

® Maximum Access from Output Enable Ne e S sB0vee
60“5—MCM63256P15 A12E 2 JA|4
80 ns—MCMB3266P20 7
® Address (A14) is User Selectable for Either Pin 27 or Pin 1 ArQs 26A13
® Active Level for Chip Enable and Outpus Enable is User Selectable AB[l4 25 A8
® 28-Pin JEDEC Standard Package and Pinout AS[5 24329
Ad[]6 Bpan
: A3l) 7 220G
BLOCK DIAGRAM az(]s 21pa0
AD 10— 1 Q0 AlQl9 20pF
:1 9 — Memory 3-State [ 12 al A0 10 18 flar
2 g — o | merix | o | Output »13 Q2
A3 7 | Address {32,768 % 8 Butfers 15 @3 aogin . 18106
Decode L) ’ - uifers
A4 6 ) . ‘ 6 04 "oz 17hos
A5 5 — 17 056 .
26 4 — =18 a5 Saz(n - 16 [104
A7 3 — 19 Q7
A3 25— 1 Vssla 15 1103
A9 24— ’
A0 21—
AlT 23—
w12 2 PIN NAMES
A3 26— AG-AM ... ... .. ... Address
A4 7 Eooonn ... .Chip Enable
- G ... Quiput Enable
E 20 Qo-Q7 ...................Data Output
T » Voo = Pin 28 VEC e +5V Power Supply .
. Vgg =Pin 14 VSS .. . ..o oo .......Ground

* Active level defined by the user.

PIN ASSIGNMENT

This decument contains information on a new product. Specifications and infornation hergin
aré subject to change without notice.
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MCM63256

ABSOLUTE MAXIMUM RATINGS {See Note}

Rating Symbol Value Unit This device contains circuitry to protect the

Supply Valtage Relative to VS5 Voo 10ta+7.0 v inputs against dérna_ge due to higr_1 'static

Vaiage on Any.Pin Relative T(; Vss Vi Vout 1010 +70 v voltages or electric fields; !'rowever, it is ad-

- ’ - vised that normal precautions be taken to

Operating Temperaturs Range Ta Oto +70 S “avoid applications of any voltage higher than

Storage Temperature Range Tstg —651to +150 °C maximum rated voltages 1o this high-
Power Dissipation Pp - 1.0 W impedance circuit.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDI-
THONS. Exposure to higher than recommended voltages for extended periods of time
could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted}

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol | Min |Nom| Max JUnit| Notes
Supply Voltage )

(;\)f::‘:: mustgbe applied at Ieast 100 us betore proper device aperation is achieved! vee 45 [50(.55 v -
Input High Voltage ViH P20 | - | Vec v _
Input Low Voltage VIL -05| - .08 |

DC OPERATING CHARACTERISTICS
Charactaristic Symbol ! Min | Typ | Max | Unit | Notes |
Input Current (Vi =010 5.5 V) . fin f-10) - 10 | pA 3
Qutput High Voltage (lgH = — 208 xA) Vo | 24 — — v -
Output Low Violtage (gL = 3.2 mA) VoL | - - ]Jo4| Vv —
Output Leakage Cumvent (Output High Z; Vo i=0.4 V to 2.4 V) o |-1C1 - 0 | pgA] 2,5
1. E=2.0V, G=Don't Care
2. 8220V, E=Don’t Care
Supply Current — Active (Vo =5.5 V) [l - = 100 {mA{ 3,6
Supply Curreni — Standby (VCe=56 V) Isg - — 15 | mA{ 4,65
CAPACITANCE (f=1.0 MHz, To=26°C, perodically sampled rather than 100% tested)
Characteristic Symbol Max Unit
fnput Capacitance . Cin 8 pF
Outpur Capacitance . Cout 15 pF

NOTES: 1. Measured al with the chip powered up forcing Ve on one input pin at a time while all others are grounded, and
b) maintaining 0.0 ¥ on one pin at a time while all others are at Ve
. Measured al with AQ-A14=Vgg and forcing 0.4 ¥ on one output at a time while all others are held at 2.4 V, and
b} with AD-Al4=V¥gg and forcing 2.4 V on one output at a time white all others are held at 0.4 V (Vo =4.5 V and 5.5 V).
. Measured with the Chip Enabled {E= V|LI, addresses cycling 1ayax = 150 ns), and the outputs unloaded. .
. Measured with the Chip Disabled (E= =V|H} and the eutputs unloaded.
. Chip Enable (E) and Output Enable (G are represented by active low for illustrative PUrPOSEs.
{The active level of the Chip enable and the Qutput Enable are defined by the user.}

N

o R W
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MCM63256

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and {emperature range unless otherwise noted.)

READ CYCLE (See Notes 5, 6}

Symbol MCME3256-15 | MCME3256-20
Parameter .. | Standard| Alternatey Min | Max | Min | Max | Unit |Notes

Address Valid to Address Don’t Care tavax { wye 150 - 200 - ns -

(Cycle Time when Chip Enable is Held Activel ) .
Chip Enable'Low to Chip. Enable High tELEH gew | 180 b —  F 200 — ns -

ddress Valid to Ouput Valid {Access) tavav | tAA - 150 - 200 ns -
Chip Enable Low to Output Valid (Access) " teLav | tea = 150 - 200 ns -
Address Valid 1o Quiput Invalid tavax | toHA 2 - 20 - ns =
Chip Enable Low to Output Invalid LELOX 1ELZ 20 — 20 — ns —
Chip Enable High to Output High Z 1EHQZ | tEHZ ~ 60 | - 80 ns -
Quiput Enable Low to Output Valid GLAY wa | —- 80 — 80 ns —
Output Enable Low to Outpui Invalid . . tGLOX tGLZ 10 - 10 - ns —

Tiput ENabIe High 18 Output FITgh 2 Gz | wenz | - T = B0 | ns | —

Note: 6. AC Test Conditions

Input transition times: 5 ns=t =1j=20 ns.

Temperature: Ta =0°C to 70°C

Load Shown in Figure 1

Voo = 50V 1 10% ¢ .

Input Pulse Levels: V| = - 056V 1008V

. . ¥IH=22ZV o Voe

Measurement Levels: Input = 1.5V
Cutput Low = 0.8V . -
Output High = 2.0V

FIGURE 1 — AC TEST LOAD

50V

RL=12k

" MMD6150

Test Point !
of Equiv,

130 pF*
MMDZ7000
or Equiv.

*Inciudes Jig Capacitance
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MCM63256

READ CYCLE TIMING 1 {Note 7}

TAVAX

A |Address) g

X

p———1AVQX.

—— e AV ]
— ]

sorestme TUNUUTV N

l——1G Lov—ﬂ

E céhipsnablel- \ : \

e | 777777,

Qv

t———IGHOQZ—
t—EHOZ—— 3]

Q (Data Outt High Z gm Data Valid JE—
READ CYCLE TIMING 2
E=v), G=v_ (Note 7)
e tAvAX
A tAddress} |R
1
- TAVQY e ]
e 1avOx
Q (Data Qutk Data Valhd
READ CYCLE TIMING 3
G=V| (Notes 7, 8}
- 1AVAX »
A {Addressh K
Le————— tavay
e — 1AV X ——
- ELEH———
£ (Chip Enable) \
k.
e———tELQV——» e—teria7—)
helELOX
€ [Data Outr Data Valid

Notes:
7. When Chip Enable (E} is Low, the address input
8. Addresses valid prios to or coincident with Chip

must be vakd.
Enable {E} transition jow.
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MCM6&3256

CUSTOM PROGRAMMING

By the programming of a single pholomask for the
MCME3266, the customer may specity the content of inhe
memory and the methed of enatling the outputs.

information on the general options of the MCMB3256
should be submitted on an Organizational Data form such as
that shown in Figuse 2,

Information for custom memory contents may be seni o
Motorola in one of two forms {shown in order of preference):
1. EPROMs — one 286K, two 128K, or four 64K,

2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC charac-
ter Code. Motorola's R.O.M. S, format.

FIGUIRE 2 -— FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCMB3268 MOS READ ONLY MEMORY

Phone No.

Customer:
Company Motorola Use Only:
Part No Quote:
Originator. Part No:
Specif. No:

Enable Options:
Active High Active Low

Chip Enab

lIPpin "2‘;)9 [j D
0 Enable

Cnm . [

Device Marking Requitementis

Codd
COdn
OO
OO
O0oou
NN
RN
HiEiEin
HIEE.
OOodd
OO0
Oooog
oo

The customer marking Tequirernents are resticted 1o these limits:
1) Four lines maximum {including date code)

2) Not more than 16 characters per line

Pinout Qptions: :
Pin2? Pin1

rawessara ] [

Ooaod
OO0
.
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@ MOTOROLA

MCM65256

Product Preview

256K BIT READ ONLY MEMORY

The MCME5256 is a complementary MOS mask-programmable byte-
organized Read Only Memory (ROM). The MCME5256 is organized as
32,768 bytes of 8 bits and is fabricated using Motorola’s High perfor-
mance silicon gate CMOS technology {HCMOS). This device is design-
ed to provide maximurn circuit density and reliability with highest possi-
ble performance while maintaining low-power dissipation and wide
operating margins. The MCMB5258 offers low-power operation from a
single + 5 volt supply and fs fully TTL compatible on all inputs and out-
puts.

The active fevel of the Chip Enable and the Qutput Enable, along with
the memory contents, are defined by the user. The Chip Enabie input
deselects the outputs and puts the chip in a power-down mode. The
user can also define the pinout assignment for Address (A14) to either
pins 27 or pin 1.

#® Single +5 VoIt + 10% Power Supply
® Fully Static Periphery — No Clocking Required on Chip Enable
® Maximum Access Time from Address and Chip Enable is 360 ns
® Autormnatic Power Down
& Low Power Dissipation

50 mA Maximum (Active, Unloaded, 1 ps Cycle Ratel —

Decreases with Increasing Cycle Time

5 mA Maximum [Standby, TTL Inputs}

80 pA Maximurn [Standby, Full Rail Inputs}
® Program Laver Late in Process for Fast Turnaround Time
® Address {A14) is User Selectable for Either Pin 27 or Pin 1
@ Active Level for Chip Enable and Output Enable Are User Selectable
® 28 Pin JEDEC Standard Package and Pinout

HCMOS

(COMPLEMENTARY MOS}

32,768 x8 BIT
READ ONLY MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 710

BLOCK DIAGRAM

A0 10— > 11 Q¢

Al 9 > Memory > 35tate »12 Q1

A2 8 — . Matrix » Output 13 Q2

A3 7 —f AGOESS | e o cegx B~ Bufters [~ 15 O3

A4 6 ——] Decode | ¢ 170 7L o —»16 4

A5 5 = N == 17 G5

A6 4 — . —18 06

a7 3 — - 19 Q7

A8 25—

A9 24—t

ATQ 21—

At1 23 —i

Al2 2 —

A13 26 e

Al4 27

*E 20

G 22 Vge="Pin 28
Vgg=Pin 14

* pctive level defined by the user.

PIN ASSIGNMENT

nveie 7 mlivec
Al2[] 2 27[1Aa4
A7[3 263413
A4 26 A8
Asg 5 24 189
adls 2zpan
A3f] 7 zhe
az]e 213A10
afls 20 JE
ACQio 19 a7
Qofn 18006
a1z ’ 17 305
azgls . 16104
vss 4 15{J03
PIN NAMES -
AGAI. ..o Address
E Chip Enable
B Qutput Enabie
Q0-Q7 ... ............ ... Datg Qutput
5 V Power Supply
... .....Ground

“This document contains information on a product under development. Motorola reserves the
right 1o change or discontinue this product without notice.
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MCM65256

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbo! Value Unit This device contains ircuitry to protect the

Suoply Voltage Relative 10 V v -0.3tc+7.0 v inputs against damage due 10 high static

Volp;;e on Agny Finv Relative tSoSVss in Cvim 03470 v voltages or electric fields; howaever, it is ad-

- - " . viged that normal precautions be taken to

Operating Temperaiure Range Ta Qte +70 °C avoitt applications of any valtage higher than

Storage Temperature Range Tstg -85t +126 °C ym rated voltages to this high-
Power Dissipation Pp 190 W impedance circuit.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDI-

TIONS. Exposure 1o higher than recommended voliages for extended periods of time
could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted}

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol] Min |[Nom| Max JUnit] Notes
Supply Vollage
('\JIF:;E r'nuslg be applied at least 100 ps befare proper device opération is achieved) vee 45 [50] 55 M B
input High Voltage Vin 22 | ~ ] vee v _
input Low Vollage ViL 1-03) - 0.8
DC CHARACTERISTICS
Characteristic Symbo! | Min Typ Max Unit Notes
Input Current {Vin =010 5.5 V) lin -10 — 10 uA 1
Qutput High Voltage {ipH = ~ 400 gA) VOoH 24 - — Vv -
Qutput Low Voltage {lg = 2.0 mA) VoL - - 0.4 v -
Qutput Leakage Current (Output High Z; V=04 V 10 2.4 V} o -10 — 10 A 2,5
Ez2.2 Vv, G=Don't Care
G=2.2V, E=Don't Care
Supply Current — Active (V=55 V) (1 s Cycle Rate) icc - - 50 mA 3.5
Supply Current — Standby FVccl sy - - 50 A 4
Supply Current — Standby E:ViH, Qutputs Unloaded) I5p2 - - [ mA 5
CAPACITANCE (f~1.0 MHz, T4 =26°C, periodically sampled rather than 100% tested)
Characieristic Symbol Max Unit
Input Capacitance Cin 10 pF
Tuiput Capaciance Cout 18 pF

Notes: 1. Measured al with the chip poweted up forcing Vo on one input pin at a time while ail athers are grounded, and
b} maintaining 0.0 V on ane pin at a time while alt cthers are at V.
2. Measured a} with A0-Ald=Vgg and forcing 0.4 ¥ on cne output at a time while all others are held a1 2.4 V, and
b) with AD-A14=Vgg and forcing 2.4 V on one output at a time while all others are held at 0.4 vV (Vo =4.6 Vand 5.5 V),
3. Measured with the Chip Enabled {E=V)| ), addresses cycling {tayvax=1ps}, and the outputs unioaded.
4. Measured with the Chip Disabled (E= V) and the outputs unloaded.
6. Chip Enable |E) and Quiput Enable {G) are rapresented by active low for illustrative purposes.
{The active leve) of the Chip Enable and the Output Enable are defined by the user.)
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READ CYCLE (See Notes 5, §)

MCMé65256

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperaturg range untess otherwise noted.)

Symbol MCME5266-36
Pararmeter Standard | Alternate Min Max Unit Notes
Address Valid to Address Don't Care tavax teye 350 - o™ -
(Cycle Time when Chip Enable is Held Active)
Chip Enable Low to Chip Enable High tELEH tEw 350 - ns -
Address vahd 1 Oulput Vahd |Access] — TAvav tAA — | 30 ns =
Chip Enable Low to Output Valid {Access) . tELQV tEA - 360 ns -
Address Valid to Qutput Invalid tAVOX DHA 20 - ns —
Chip Enable Low 10 Output fnvalid | tELOX tELz 20 - ns -
Chig Enable High to Qutput High Z tEHOZ EHZ - 80 ns —
Output Enable Low to Output Valid GLav . tGA - 100 ns —
Qutput Enable Low to Output invalid taLax gLz 10 - ns -
Cutput Enable High to Output High Z 1GHQZ tGHZ - 80 ns -

Note: 6. AC Test Conditions

Input transition times: & nsstr=t520 ns

Temperature: Tg =0°C 40 70°C

‘Load shown in Figure 1

Vee=5.0V £10%

fnput Pulse Levels: V| =-05V 1008V

VIN=22V o Ve

Measurement Levets:Input=15 v
Qutput Low=08 ¥V
Qutput High= 2.0 V

FIGURE 1 — AC TEST LOAD
S0V

R =195k

Test Point MMD6150
or Equiv.

100 pF* Bk
MMD7000
or Equiv.

*Includes Jig Capacitance
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MCM65256

READ CYCLE TIMING 1 {Note 7

EAVAX,

A tAddress) x

e LAY QY e
e LAY O X s

sivmsenos TUNCNC\ \ Y

‘::;;;;/

[t 1 G L QW —mipet

F (Chip Enablel \ ; \ (€ GLaX— p ///////
< tELQV. e——GHOZ—»
{ELOX 3] te—————EH Q2 ————»]
Q (Data Qut) High Z: ; Data Valid JE—
EEAD C\_(_CLE TIMING 2
E=V|L, G=Vy_ (Note I}
- tAVAX L
A (At_ddressl g X
- LAVQOV -
j—————tAVOX
Q (Data Ow Data Valid
F_lEAD CYCLE TIMING 3
=V)_ (Notes 7, 8}
A TAVAX -
A {Address)
o tavay
b tAVQX ———]
- 1g| EH——————)--
E (Chip Enable) \
K
ae——— ELQV———3n] [e—SEHOZ—™
p-LELOX:
Q{Data Out) Data Valid 5_

Notes: 7. When Chip Enable (E} is Low, the address input must be valid.

8. Addresses valid prior 1o of Coincident with Chip Enable (E) transition low.
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MCM65256

CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCMEB5256, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the .MCM65256
should be submitted on an Organizational Data form such as
that shown in Figure 2. :

Information for custom memaory contents may be sent to
Motorola in one of two forms (shown in order of preference):
1. EPROMs — one 286K, 1wo 128K, or four 64K.

2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC charac-
. ter Code. Motorola’s R.O.M.S. format.

_ FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCMB5256 MOS READ ONLY MEMORY

Customer;
Company Motorola Use Only:
Part No _ Quote:
Qriginator. Part NOj
Specif. No:
Pheone No
Enable Options: Pinout Options:

Active High Active Low PinZ7 Pin1

i 0O s [ 0]
crater [ [

Device Marking Requirements
The custorner marking reguirements are res_l.r.ict'ed to these limits:
11 Four fines maximurm {including date code}
2) Not more than 16 charactets per line

HiEIE
NN
Oo0n
Oo0o
oo
QOO
ooog
N
oo0n
Qoo
NN
IR
NN
OO0od
HIEIE
HinjEn
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@ MOTOROLA MCM68HC34

I Advance Information l

HCMOS

{HIGH DENSITY CMOS SILICON-GATE)

. DUAL-PORT RAM
The MCMBBHC34 is a duat-port RAM memory (DPM) unit which MEMORY UNIT
enables two processors, arbitrarily referred 10 as “A” and "B”,
apertating on two separate buses to exchange data without interfering
with devices on the other bus. It contains 256 bytes of dual-port RAM

which is the mediumn actually used for the interchange of data.

J The dual-port memaory unit contains six semaphaore registers that pro-
vide a means for controliing access to the dual-port RAM or any other
shared resources. It also contains interrupt registers which provide a
maans for the processers to interrupt each other.

® High-Speed CMOS (HCMOS! Sirugture

@ Six Read/Write Semaphore Registers

@ 256 Bytes of Dual-Port RAM

® Eight Address Lines

DUAL-PORT RAM MEMORY UNIT

L SUFFIX
CERAMIC PACKAGE
CASE TG

P SUFFIX
FLASTIC PACKAGE
CASE

PIN ASSIGNMENT

hcsi
1Eb
RSb

1RWb
1 ASb
1 A0

1 A1

1 A2
43

1 24

[ 25

[ 46
147
1y
13
[106
D4
103
102
101

Ths document contains information on a new product. Specifications and information hergin
are subject Lo changs without notice,
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FIGURE 1 — BLOCK DIAGRAM

\
=
54

AGa e
.y .
m
Control \:—-—-—
__> A
F
RESET
i J
: Semaphore :
I Register
Eg rm————
RIWE el @ Address
RSa Decode

Gate

B

A0-AT )

ASg ———»|

L

Demultiplexer

DG-D7 Dual Port
RAM

:

Address
Decode

T

Demultiplexer

Gate

| b
e R/Wb
¢ RSb

MODE

PEOHEINONW



MCM68HC34

ABSOLUTE MAXIMUM RATINGS

Rating Symbel Value Unit
Supply Voltage Vg -0317.0 v

y _ This device contains cireuitry to protect the
loput Volage, All Inputs Yin Vs5—03to Vge+05 [ ¥ inputs againsi damage due 10 high static
Operating Temperature Ta 01070 °C voltages or electric fields; however, it is
Swrage Temperaiure Taig -55 10 160 °C advised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high-
THERMAL CHARACTERISTICS impedance circuit. Unusad inputs must be
- - tied to an appropriate logic level {either Voo
Characteristic Symbol Value Unit of Vgg) to reduce laakage currents and

Thermal Resistance increase reliablity.

Cerarmic AT 50 °CIW
Plastic 100
FIGURE 2 — BUS TIMING LOAD
5V
2.2k
Test Point MMOB10
) or Equiv.
0 of Sk
° 1 MMD7000
or Equiv.

it}

DC ELECTRICAL CHARACTERISTCS tvee = 5.0 vde 5%, Vgg = 0Vde, Ta = 0°C ta 70°C unless otharwise noted)

Characteristics Symbol Min Max Unit

input High Voltage (see Noie 1} ViH 20 Vee+03 v
Input Low Voliage {see Note 2} ViL Vgg-03 0.8 v
Input Current

Win=0to Vool lin - 1.0 nh
Qutput Leakage Current loz - 10.0 EA
Cutput High Yoltage

U pad= = 100 gA} VOH 24 - v

i gad = < 10.0 ghAl Voo -0 -
Qutput Low Voltage

Uiogd ="1.6 mA) VoL - 04 v

Ui gag = < 10.0 uAl - 0.1
Current Drain — Quiputs Unloaded

Standby ~ Cka and CEb a1 Vgg 'bps - 0.1 mA

Operaung — Ea, Eb=1 MHz, Both Sides Active 3]} - 30 mA
Input Capacitance Cin — 10 pF
Qutput Capacitance -

1ADO-AD7 and DO-D7) Cout - 12 pF

NOTES:

1. lnput high voltage as stated is for all inputs except MODE. In the case of MODE, input high voltage is tied to Voc.
2. Input low voltage as stated is for all inputs except MODE. In the case of MODE, input low voltage is tied to Vgg or is floating. If floating,
the voltage will be internally pulled to Vgs.




MCM68HC34

BUS TIMING (See Notes 1 and 2 and Figure 2)

Idant

Number Characteristics Symbol Min Max Unit
1 Cycle Time toye 800 - ns
2 Puise Width, E Low PWEL 300 — ns
3 Pulse Width, E High PWEH 325 - ns
4 Input Rise and Fali Time . U — 30 ns
N Read/Write Hold Time TIRWH 10 — ns
9 Non-Multiplexed Address, RS Hold Time tAH 10 — ns
12 Non-Multiplexed Address, RS Valid Time to Eb tAY 20 — ns
13 R/W, Chip Select Setup Time 1RWS 20 - ns
15 Chip Select Hold Time tCcH 8] - ns
18 Read Data Hold Time 1DHR 20 7% ns
21 Write Data Hold Time tDHW 10 - ns
24 Address Setup Time for Latch tASL 20 - ns
25 Address Hold Time for Latch LAHL 20 - ns
27 Puise Width, AS High PWasH 110 — ns
28 Address Strobe 10 E Delay tASED 20 - ns
30 Read Data Delay Time DDR — 240 ns
kil Write Data Setup Time IDSW 100 - ns

NOTES:

1. Timing numbers relative to one side only. No numbers are intended to be cross-referenced from one side to the other.
2. Measurement points shown for ac timing are 0.8 V and 2.0 V. unless otherwise specified.




MCM68HC34

BUS TIMING DIAGRAMS

. P -
i 2/
—(D—}»>
Ex @i/l i @—-——-—»\
e
OHE= O
R/W
I 1
—®
C5ix
—® —H
RS
L 1
24 ot %) e 3
ADO-AD7 L
Write __g . !—-—-—-
— e
ADO-AD7
Read

AD-AT gl -

00-07

X
White 9 - 5_

Do-D7 X
Read i !
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MCM68HC34

SIGNAL DESCRIPTINN

The following paragraphs cont
the input and output signals.

Vee AND Vs : .
These pins supply power to the DPM. Voois +5valts + 5%
and V55 is O volts or ground.

E CLOCK INPUTS (Ea AND Eb)

These are the input clocks from the respective processors

and are positive during' the latter portion of the bus eycle.

REGISTER SELECT INPUTS {RSa AND RSh)

These inputs function as register select inpuis. A high on
the RSa for side A or RSb for side B input allows selection of
the semaphore and interrupt registers respectively for side A
and side B by the 1ovver three address bits. A fow on RSa or
RSb selects 266 bytes of RAM from sige A or side B respec-
tively, ' ’

CHIP SELECT INPUTS {E57a, AND £57b}

These inputs function as chip select inputs for their
respective sides. CSl1a must be low 1o select side A and
T51b must be low to select side B. If £S7a is high, side A is
desslected. if C51b is high, side B is deselected.

MODE SELECT (MODE)

In normal operation, this pin should always be connected
to Ve {MODE=1). Each side has three states controlled by
RSa and CSia for side A and RSb and CS1b for side B.

If €514 is high, side A cannot be accessed. If E31ais low,
side A accesses either 256 bytes of RAM. or the six
semaphore registers and the 1wo interrupt registers depen-
ding on the level of RSa. If RSaislow, 256 bytes of RAM are
accessed and if RSa is high, the six semaphores and two in-
terrupt registers are accessed, P

The six semaphore and two interrupt registers are redun-
dantly mapped in the 266 byte mode. That is, only the low
order three bits select one of eight registers and the upper
five bits of address are not decoded. Refer 10 Table 1.

TABLE 1 — SIDE A CONTROL SIGNAL OPERATION

Mode | C51a | RSa Operation
1 0 0 Access 256 Byte RAM Side A
1 0 1 Access Semaphore/IRQ Side A
on Lower Three Bits of Address
1 1 X Side A Not Selected

The three states for side B in the 256 byte mode are con-
trolled in the manner as side A using RSb and CS1b except
that side B uses separated address and data inpuis, Refer to
Table 2.

. TABLE 2 — SIDE B CONTROL SIGNAL OPERATION

! Rsb Operation
o Access 256 Byte RAM Side B
1. Access Semaphore/[RA Side B
- on Lower Three Bits of Address
1 1 X | -Side B Not Selected

INTERRUPT REQUEST QUTPUTS (iRGa AND IRGh}
These pins are active low open-drain outputs. A write to

address F2 from one side asserts an interrupt, if not masked.

"On the other side, a write to address F9 sets this pin low.

B SIDE ADDRESS BUS INPUTS (AQ-AT} AND
B SIDE BIDIRECTIONAL DATA BUS (DO-D7)

When the B side is run from a multiplexed bus processor,
the B side address pins are connacted to the B side data
pins, respectively {AQ to DO, Al to D1, etc.).

SYSTEM RESET INPUT {RESET)

A low level on this input causes the semaphore registers to
be set to the staies shown in Table 5 under SEMAPHORE
REGISTERS and clears both bits of both TRQ registers to
zeros. The RAM dala is unatfected by RESET.

ADDRESS STROBE INPUTS (ASa AND ASh}

The ASa input demultiplexes the eight low order address
lines from the data lines on the A side. The falling edge of
ASa latches the A side address within the DPM. The ASb in-
put is used in the same manner when the B side is connected
1o a muitiplexed bus. It must be connected. to a high level
when the B side is coninected to a non-multiplexed bus.

A SIDE MULTIPLEXED ADDRESS/
BIDIRECTIONAL DATA BUS (AD0-AD7)

The A side can only be used with a multiplexed ad-
drégs/data bus. The A side addresses are on these lines dur-
ing the time ASa is high. The lines are used as bidirectional
data lines during the time Ea is high.

DUAL-PORT RAM

The dual-port memory Lnit contains 256 bytes of dual-port
RAM that is accessed from either processor. It is selected in
either case by cight address lines, register select, and chip
select inputs. The direction of data transfer is controlled by
the respective read/write {R/Wa or R/Wb) line. The dual-
port RAM enables the processors to éxchange data without
interfering with devices on the other bus.

Simuftaneous accesses by both sides of different locations
of dual-port RAM will cause no ambiguities. Simultaneous
reads by both sides of the same dual-port RAM iocation
gives the proper data to both sides. COn a simultaneous write
and read of the same location, the data written is put into
RAM but the data read is undefined. Simultaneous writes to
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the same RAM location result in undefined data being
stored. Thus, simuitaneous writes and simultaneous write
and read to the same location should be avoided. The
semaphore registers provide a tool for determining when the
shared RAM is available.

SEMAPHORE REGISTERS

The dual-port memory unit contans six read/write
sernaphore registers. Only two bits of each register are used.
Bit 7 is the semaphore (SEM) bit and bit & is the ownership
[OWN) bit. The remaining six bits will read all zerps.

Each semaphore register is able to arbitrate simultaneous
accesses to it. The semaphore register bits provide a
mechanism for controlling accesses to the shared RAM but
there are na hardware controls of the dual-port RAM by the
semaphore registers,

Table 3is the truth table for when a semaphore register is
accessed by one of the processors, When a semaphore
register is written, the actual data written is disregarded but
the SEM bit is set to zero. When the register is read, the
resulting SEM bit is one lfor the naxt read}. The data obtain-
ed from the read is interpreted as: SEM bit equals
zerg — resource available, SEM bit equals one — resource
not avaiable.

TABLE 3 — ONE PROCESSOR SEMAPHORE BIT TRUTH TABLE

Original — Data Resulting
SEM Bit RIW Read SEM Bit
0 R o: 1
1 R 1 1
0 W - 0
i W . — 0

*0= Resource Available
1= Resource Not Available

Table 4 shows the truth table if both processors read or
read and write the same semaphore register at the same
time. The A processor always reads the actual SEM bit. The
B processor reads the SEM bit except during the
simultaneous read of a clear SEM bit. This insures that
during a simuitaneous tead, only the A processor reads a
cigar SEM bit and therefore has priority 10 the shared RAM.

TABLE 4 — SIMULTANEOUS ACCESS OF OF SEMAPHORE

REGISTER TRUTH TABLE
Qrigina A Processor B Processor Resulting
SEM 8it | A/W | Data Read | R/W | Data Read | SEM Bit
0 R} o] R N 3
1 R 1 W = 0
1 W 5 R 1, 0
1 R 1 g 1 1

*(=PResource Available
1= Resource Not Available

The ownership bit is a read-only bit that indicates which
precessor last set the SEM bit. Thie OWN bit is set 1o a one
wheneaver the SEM bit is set from zero to one. The OWN bit
as read by one processor is the complement of the bit read
by the other processor.

The reset state of the semaphore registers is defined in
Table 6. The A processor owns all of the semaphore registers
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except the second semaphore register whichis owned by the
B processor.

TABLE 5 — RESET STATE OF SEMAPHORE REGISTERS

Semaphore
Register : A Processor B Processor
Number SEM Bit | OWN Bit | SEM Bit OWN Bit
1 1 1 1 O
2 1 [ "1 1
3 1 1 1 Q
4 1 1 1 ¢
5 1 1 1 4]
6 1 1 1 o -

A state diagram for a semaphors register is shown in
Figure 3.

FIGURE 3 — STATE DIAGRAM FOR SEMAPHORE REGISTER

A Reads
1.1
1

A

|
A Reads 0, 1

le i

A Writes

SEM
OWN

L]

A Reads
0,0

v
B Reads 0, 1

A Reads
1.0
1

8
B Reads
1,1
NOTES:

1. Writes 10 a semaphote register are valid onty if SEM=1
and OWN=1.

2. When A and B simuhaneousty read a semaphore register.
the hardware handies it as a read by A tollowed by 2 read
by B.

Available " n Use

INTERRUPT REGISTERS

The dual-port memory undt contains two addressable
locations at FB and F9 on both sides that controi the interrupt
(RO} operation between the processors, Although there is
only one hardware register for each side, for pumoses of
explanation the register accessed at location F8 is referred to
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as the IRQX status register and the register accessed at
location F9 s referred to as the IRGX control register (refer to
Table 6). The registers each consisting of two bits have
identical bit arrangements. Bit 6 is the enabie bit and bit 7 is
the flag bit. The other six bits are not used and always read
as zero, When RESET is asserted, both bits are cleared to
2€rc. :

Table 7 summarizes the bits involved when reading or
wiiting to the status or control registers at F8 or F9. The
enable bits on either side [A or B} track the data that is
wiritten into the status register from that side. Writes to the
cantrol register do not alter data. The actual data written is
disregarded but the action sets the flag bit in the other side’s
register and asserts an interrupt signal if enabied.

The following describes how the B side interrupt is
asserted from the A side. The A side interrupt is controlled in
a similar manner.

When the enable hit in the IRQb status register is set {bit
6=1}, a write to IRQa contro! register sets the flag bit in the
IRQb status register (bit7=1) and causes an interrupt on the
B side by setting the IRQb pin low. Reading the IRQL status

register reads the state of the B side enable and flag bits.
Reading the IRQb contral register also reads the enable and
flag bits but in addition, clears the B side flag bit {bit 7=0)
and clears the B side interrupt by removing the low condition
on the IRQL pin.

The enabie it in the IRQY status register (bit 6) is changed
by writing the proper data to kit 6 of the IRCb status register.
If the B side enable bit is zero, interrupts are prevented on
the B side. However, a write to the 1RQa control register still
sets the B side flag bit.

INTERNAL REGISTER ADDRESSES

Table 8 shows the address of the RAM, TRQ, and
semaphore registers. The addresses to thess registers are the
same whether accessed from the A or B side. The address
and data buses are multiplexed on the A side. The B side has
separate address and data buses. The B side can be used on
a multiplexed bus by connecting the corresponding address
and data bit pins together (AQ 1o DO, Al to D1, etc.) and
using the B side address strobe input pin.

TABLE 6 — IRQ REGISTERS

Location Register Name Bit 7 Bit 6 Bits5to O
A Side F8 IRQa Status Flag Enable Not Used
A Side F9 IRCa Control Flag Enable Not Used
B Side F& IRQb Status Flag Enable Not Used
B Side F9 IRQb Control Flag Enable Mot Used
TABLE 7 — INTERRUPT OPERATION
Operation Action Taken
A Reads IRQa Status at F8 Read EA and FA
A Writes (RQa Status at F8 Writes 1o EA

A Reads IRQa Controi at F9
A Writes IRQa Control at F9
B Reads 'RQb Status at FB
B Writes IRQb Status at F8
8 Reads IRb Control at F9
B8 Writes IRQb Control at F

Read EA and FA; Clear FA
L Set FB; Assert IROB if Enabled
Read EB and FB
Writes to EB .
Read EB and FB; Clear FB
Set FA; Assert IRQA if Enabled

F8 and F9 are Address Lacations
EA and FA are A Side Enable and Flag Bits
EB and FB are B Side Enable and Flag Bits

TABLE 8 — REGISTER LOCATIONS

RS Address Register Name
0o 00-FF Dual Ported RAM
1 00-07 IRQ and Semaphore
7 0B-QF |RQ and Semaphoare
H 10-17 IRQ and Semaphore
1 18-1F IRQ and Semaphore
-
1 . {RQ and Semaphore
-
1 EQ-E7 IRC and Semaphore
1 E8-EF IRQ and Semaphore
1 FO-F7 IRQ and Semaphora
1 F8-FF IRQ and Semaphore

Where: B
X i O through F of the upper four bits
ot the address (note that only the lower
three bits of the address are decoded).
X0 and X8 IRQa or IRQE Status
X1 and X9 IRQa or IRQb Control
X2 and XA Semaphore 1
X3 and XB Semaphore 2
X4 and XC Semaphaore 3
X% and XD Semaphore 4
X6 and XE Semaphore &
X7 and XF Semaphore 6
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MCM6G836R16

I Advance Information ]
128K-BIT COMBINATION ROM/EEPROM MEMORY UNIT HIGH-DENSITY N-CHANNEL PROCESS
The MCMB836E16/MCMGEB36R16 Combination ROM/EEPROM
Memory (CREEM) is a 16K byte combination memory device with 14K 128K-BIT COMBINATION
bytes of mask programmable ROM and 2K bytes of electrically erasable ROM/EEPROM MEMORY
programmable ROM (EEPROM}. Ut is designed for handling data in
applications frequiring nonvolatile memory and in-system reprogram-
ming to a portion of the mermory. The MCMB836 saves time and money
because of the in-system erase and reprogram capability of its 2K bytes
of EEPROM. The industry standard pinout in a 28-pin dual-in-line
package makes the MCMB836( 116 compatible with 128K-bit ROMs and
EPROMS. S SUFFIX
For easy use, the MCME8361 116 device operates in the read mode CERngZAfB';AGE
from a single power supply and has a static power down mode. The
MCMBB36R16 version has a 286 byte user pregrammable redundancy
EEPROM on chip. It can be programmed by the user 1o replace any
page of 256 bytes of memory in the mask ROM or EEPROM sections. P SUFFIX
The following are some of the major features of the MCMB836{ 116, pLAngS:“?‘f;“GE
#® 128K-Bit ROM/EEPROM Combination Memory Organized as
16,384 x 8 Bytes
@ Lowest Order 2K Byles are Bulk Erasable EEPROM
® Remaining 14K Bytes are Mask Programmed ROM :
® Packaged in Standard 28-Pin DIP PIN ASSIGNMENT
® Pin Compatible with 128K-Bit ROMs and EEPROMs viell1 @~ 28fvee
@ In the Read Cperating Mode Only +5 V Power Supply is Required nizf2 bW
® +21 Vdc Programming Power Supply wh A
® Bulk Erase A7{3
® 256 Bytes of Spare Mernory are Inciuded on Chip (MCM6836R16 A4 250 a8
Only) A505 24 a9
® Seven Operating Modes: Read, Standby, Program, Erase, Verify, A4[f6 1AM
Replace (MCMB836R 16 Only), and Erase-of-Replace IMCMBG836R16
Oniy) as? nhs
2z(ls nhaw
arQe apE
aofo 19fper?
Dol 1800
pa1i2 17RDes
paz2fi3 16 o4
vVss O 15[ DA3
ORDERING INFORMATION (T =0°C ta 70°C)
Package Type Order Number
Cerdip MCMEB36E16S
S Suffix MCMB336R 165 Pin Narmes
Plastic MCMEB36E16P
P Suffix MCME836R16P .'_\O—A13.... Ceieieieeoa ... Address
E. . .......... ...... ..... .Chip Enable
G... .. Ceviieo oo, ..Output Enable
LT Write
DOO-DQ7 .. Data
VPP .o ... Program Voltage
o R . +5V Power Supply
Vg8 ..o oo oe . Ground

This document contains information on a new product. Specilications and information herein
are subject to change without notice

1
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FIGURE 1 — MCMG836( 116 EEPROM MEMORY UNIT ELOCK DIAGRAM

Cata Input/Gutput DQO-DQ7

[ETEEIET)

E B
G Cf;‘i’cc" »  1/0Buffers
W g . .
: J— ¥ .
AD-AS Decoder . Y-Gating
pU— hd
AB-A13 - L] 114,688-Bit
’ . * ROM
[}
.
X
Decoder at
>
L 3 16,384-Bit
L EEPROM
.
@
l.. e
Spare L] 2048-Bit
Cecoder . Spare EEPROM
.

FIGURE 2 — AC TEST LOAD

Vop=8V
ILoad MMEDB1'50 2Fi21 §
: or Equiv. .
Test Point O I L 2
R2
- 100 pF 6k MivD7000
or Equiv.
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MAXIMUM RATINGS (Voltages Referenced 10 Vg5

Ratings Symbol Value Unit This device contains circuitry to protect
Toemiy Vohage Voo 03w 770 v the _inpuls against darpage dt{erto high
e o v T v ;tgtlc vo!lages of electric fields; h?wwer.
rog 9 9e PP 0 it Is advised that normal precautions be
Input Voltage taken 1o avoid application of any voltage
Mode Programming Pin VIHH -0.31t0 +12 v higher than maximum rated voltages to
Al Other Inputs Vin -0310 +7 v this high. impedance circuit. For proper
Operating Temperature Range Ta Vo °C operation it is recommended that Vi, and
Storage Temperature Range Tsig -85 to + 150 oF Vpour be constrained 10 the range
V58 = Vi or Vo) V. Reliability of
operation is enhanced if unused inputs
are connected 10 an appropriate logic
THERMAL CHARACTERISTICS voltage level le.g., either Vg5 or Vool
Characteristics Symbol | Value Unit
Thermal Resistance
Cerdip LATY & CIwW
Plastic 160

POWER CONSIDERATIONS

The average chip-junction temperature, T ), in °C ¢an be obtained from:
Ty=Ta+(Ppeoga) o 1)
Where:
Ta = Ambient Temperature, °C
#) p, = Package Thermal Resistance, Junction- to-Amblen‘( °CIW
Pp=FINT+PPORT
PiNT=lce x Ve, Watts — Chip Internal Power
PpORT = Port Power Dissipation, Watts — User Determined
For most applications PPORT <€ PiNT and can be neglected. PpoRT may become significant if the device is configured to
drive Darlington bases or sink LED lgads. .
An approximate relationship between Pp and T (if PpoRT is neglected) is:

Pp =K + (T +273°C) o 2
Solving equations 1 and 2 for K gives:
K=Pp*{Ta+273°C) + 6 5ePD2 13

Where K is a constant pertaining 1o the particular part. K can be determined from equation 3 by measusing P {at equilibsium)
for a known T a. Using this value of K the values of Pp and T j can be obtained by solving equations (1) and (2) iteratively for any
value of Ta.

OPERATING DC ELECTRICAL CHARACTERISTICS (Voo =Vpp=5.0V $10%, Vgg=0Vde, Ta=0°to 70°C unless otherwise noted)

Characteristic Symbol Min Max Unit
Output High Voltage (I|_pad= — 400 pA) YOH 24 - \B
Output Low Vohtage (I gad= 2.1 mAl} VoL - 04 ¥V
Input High Voltage VIH 20 Voo ¥
Input Low Voltage All Inputs (Except Vppl VL =01 08 ¥
Input High Voltage Vpe (Normal Operating Mode! ViH Yee Vee v
Supply Current Mesasured at Ta =0°C in Read Mode Operation (Vog=451055 V! lce - 100 mA
input Low Current (V) =D hL - -10 A
Input High Current (Vjy=525 V) iH - 10 oA
Hi-Z Output Leakage Current Low (Vq,1=0.4 V] lozL - -10 rA
Hi-Z Output Leakage Current High (Vg,;=55 v} lozH — 10 uh
Capacitance
Output (Vg1 =0) Cout - 12 of
Input (V=0 Cin - 10 pF
Vpp Current Ipp - 12 mA
Supply Current During Standby, Measured at T =0°C (V=45 1065V, E=Vid, GaVin! | ICa(SE) - 26 mA

NOTES: 1. In normal read operation, if the Vpp pin is connected to Vi, then the tofal log current will be the sum of the total supply and the

Vpp current,
2. In all cases, Vo and Vi must be applied simuitaneously with or prior to Vpp. Ve and VigH must be switched off simut-

taneously with or after Vpp.
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READ MODE AC ELECTRICAL CHARACTERISTICS (Voo =5.0 Vde +10%, Vgg=0 Vde, T4=0to 70°C}

Characteristic Symbol Min Max Unit
Access Time (From Chip Enable) tELay 250 ns
Access Time (From Qutput Enable tGLav - 00 ns
Address Hold Time {(From Chip Enable) tEHAZ 0 - ns
Address Setup Time tAVEL 0 - ns
Disabte Time {From Qutput Enabie) - t{GHQZ Q 80 ns
Digable Time (From Chip Enable) tEHQZ 10 80 ns
READ MODE TIMING DIAGRAM
Adgﬁfﬁ ——-—< Validt Address >‘
Je——EHAZ —
Cutput
Enable \ /
(G}
TAVEL - > 1GL OV < TGHQZ
Chip
Enable /
(E}
[e——tELQv ——] - tEHQZ
Outputs Y, > ———m
€0-G7
NOTES: 1. Voltage levels shown are VoL =04V and Voiy=2.4 V unless otherwise specified.
2. Iiming level measurement points are 0.8 V and 2.0 V unless otherwise specified.
3. G may be delayed up to tgr Qy-1GLQV after the falling edge of E without impact on tg| Oy
PROGRAMMING OPERATION DC ELECTRICAL CHARACTERISTICS ivoc=>5.0 Vde +10%, Vgg=0 Vde, Ta=25°C
unless atherwise noted:
Characteristic Symbol Min Typ Max - Unit
Programming Voltage (Vpp Pinl Vpp 20 21 22 v
Input High Voitage For Data VIH 2.0 - Vee v
Input Low Voltage ViL —G.1 0.8 v
Address, E, G, and W Sink Current (Vy;=5.25 V/0.4 V) lieak - - 10 KA
Vpp Supply Current (Vpp=21+1V, W=V)y Ippq - 10 mA
Vpp Programming Pulse Supply Current (Vpp=21+1 V, W=V1) Ipp2 - - 10 mA
Yo¢ Supply Current Ice - - 115 mA
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PROGRAMMING OPERATION AC TIMING CHARACTERISTICS (Veo=5.0Vde +10%, Vgg=0Vde, Vpp=2111t V¥, Tpo=25%)

. Characteristic Symbol | Min Max Unit
Vpp Rise Time tPLPH 50 - ns
Vpp Fall Time tPHPL 50 - - ns
Vep Setup Time tPHWL 2.0 - pS
Vpp Hold Time BWHPL 2.0 - s
Address Setup Time tAVIL 20 - 5
Address Hold Time tWWHAX | 20 - us
Output Enable High to Program Pulse GHWL 2.0 - us
Output Enable Hold Time WHGL | 2.0 - #5
Chip Enable Setup Time TEMWL 2.0 - #s
Output Disable to Hi-Z Output IGHOX 0.1 100 ns
Data Setup Time 1DVWL 2.0 - us
Data Hold Time YWWHDX 2.0 - Hs
Program Pulse Width wiwn| 1.0 10 ms
Qutput Enable to Valid Data tGLDY - 200 ns

PROGRAMMING OPERATION TIMING DIAGRAM

-l PH “--1PHPL
Ir X — 421V
Vep 4 \
[P HWL 3 [ WyHPL I\
E— SR UG U S I ——
|ty — | —— twyHAX _——>|
= VIH
Address ) k
- — VL
- y— — Vi
G
_/4-—1&HWL——1- YW HGL — v
TEHWA. =] 151 Dy 3]
e ) ‘ ) =V
E
- — Vi
WIWLI
y " - Vix
W
tGHOX — ViL
M — TDVWL — 3w [E—tWWHDX —=
000007 Dataln Deta X
¥

TN

Prograr'n

¥

g Veri(v———,l

7-15




MCMG6836E16E ® MCM6836R16

ERASE OPERATION DC ELECTRICAL CHARACTERISTICS
unless o!herwme noted) -

Vo= 50Vdc +10% Vss G\Idc Vpp=2111Vde, Ta=25°C

""" Characteristic Symbol Min Typ Max Unit
' Input Current for Any Input @ Vi ligak - - 10 A
Ve Supply Current (Qutputs Open, W=V} ice — - 116 mA
Vpp. Supply Current (W=V)) lpp - 5 10. mA
Input LOW Lovel ViL -0 — 08 - Ry
Input High Levei Vg 2.0 —~ vee Vo
Input Mode Selsct High VIHH 12 15 19 vV
ERASE OPERATION AC TIMING CHARACTERISTICS (Voo =5.0 Vde £ 10%, Vgs=0 Vde, v|$p=21 +1vde, Ta=25°C)
Characteristic Symbol Min Typ Max Unit
Vpp Rise Time‘ 1PLPH 50 - — ng
| Vpp Fall Time TPHPL 50 - - ns
Vpp Setup Time tPHWL 2.0 - - as
V¥pp Hold Time HAWHPL 2.0 - = us
Address Delay Time BWHAY 2.0 - - ns
Qutput Enable Setup Time tGHHWL] 2.0 — - s
Output Enable Hold Time HWAYHGH 20 - - us
Chip Enable Setup Time LEHWL 2.0 - - 1S
Erase Pulse Width Wwiwliz{ 1.0 10 100 ms
Output Enable to nvalid Data tGLDY - — 200 ns
ERASE OPERATION TIMING DIAGRAM
W=tPLPH “»1-{PHPL
X _—
Vpp \
\
—_— PR MEWHPL B A e o o e ——— 5V
<——->|— tWHAY
- — VIH
Address n . Vaiid
) — YL
_ i ~ VIHH
[ep— T b—‘ — VIR
A — ViL
[ tgHHW —™| W= WWHGH
£ —\ t—tEHWL-)- > GLDY = ViH
o — VL
’ — VIH
— 1
W WIWLI2
— Vit
DQ-DQ7 x Data Out

Other
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ERASE-OF-REPLACE OPERATION AC TIMING CHARACTERISTICS (Voo =5.0 Vde +10%, Vsg=0 Vde, Vpp=21+ 1 Vde,
Ta=25%C)

Characteristic ’ Symbo! Min Tvp Max Unit
Vpp Risé Time . . P 50 - - ne
Vpp Fall. Time g He) 50 - - ns
Vpp Setup Time PHWL 20 . - - . #S
Vep Hold Time - | Wil 20 - - §s
Output Enable Setup Time GHWHH| 20 - - #s
Output Enable Hold Time o tWHGL 20 = - $s
‘Chip Enable Setup Time TEHWHH]| 290 - - §S
Chip Enable Hold Time YAHEL 20 - - HS
Erase-of-Replace Pulse Width twivwRH| 10 - - ms

ERASE-OF-REPLACE OPERATION TIMING DIAGRAM

(P (P
C— 421V
EAY
vep \
tPHWL—] -t/ 1 .
P : 1 : e o = = = = — 45V
= VIH
Address Don't Care
- ViL
s f | ) T
e - \ o
Pt 1GHWHH —==—r] M WHG L —3™
= . ‘= Vin
4 \
o — ViL
T HWHH ba-—tw gt —
— ViHH
w /
- ViH
P — T (W HH—
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REPLACE OPERATION AC TIMING CHARACTERISTICS iVoe=5.0 Vde £10%, Vgg=0 Ve, Ypp=2111:Vde, Ta=26°C)

. Characteristic Symbof | Min Typ | Max Unit
Vpp Setup Time . . tPHWL 20 - - S .
Address Setup Time TAYWL 20 - - s
Address Hold Time twHax ] . 2.0 .= - #s .
Cutput Enable Setup Time L. GHWL | 290 - - P
Chip Enable Seitup Time . tEHRwWL( 2.0 - - us
Chip Enable Hold Time YWHEH 2.0 - - s
Replace Pulse Width ) b lWLI3 50 100 . — ms

REPLACE OPERATION TIMING DIAGRAM

L — +21V
Vpp
PHWL —]
. — +5V
=L\ L — ME— TWHAX
— ViH
Address X AB-AI3 Valid o ) Valid
— ViL
— ViH
el
— ViL
e (G~ leE— by HE —
— VIHH
4 \ . . .
£ o h ' - — VIH
F——— tEHHWL. ——— ‘ - VL
TWIWHH)
- — VIH
W
- ViL
DQs-0Q7 Hi-Z - Data In
rL“‘ Replace e Program
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FUNCTIONAL DESCRIPTION

INTRODUCTION

The MCMSE836( 116 Combination ROM/EEPROM
{CREEM) is a 12BK bit memory device containing 2K bytes of
EEPROM and 14K bytes of mask programmed ROM. The
EEPROM is located in the lower 2K byte section of memory,
at addresses $0000 10 $07FF, and the mask ROM islocated in
the upper 14K byte section of memory at addresses $0800 1o
$3FFF. The MCMB3836R16 contains an additional 266 bytes
of spare memory. This redundant memory allows for the
replacement of a 250 byte block of memory in either mask
ROM or EEPROM. The MCMBE36E16, without redundancy,
is also available. The MCMB836( 116 is contained in a stand-
ard 28-pin dual in-line package.

The MCMBB36( 118 incomporates several operating modes
which make the device easy to use and test. These modes
which are illustrated in Figure 3 include: Read, Standby, Pro-
gram, Erase, Verify, Replace, and Erase-Of-Replace (Replace
and Erase-Of-Replace modes are used in the MCMB836R16
onlyl. The pin valtages (signals) required for each mode are
also illustrated in Figure 3 and a functional description of
each operating mode is provided below. The read and stand-
by modes allow the device to be used as a conventional
RCM, the program mode allows programming of individual
bytes in the EEPROM, and the erase mode allows the entire
EEPROM contents to be erased to the logic high state in ap-
proximately 10 milliseconds.

In the MCMEBB36R 16, the replace mode allows substitution
of any Zb6-byte page in the mask RCM or EEPROM memory
space with an erased page of EEPROM which can then be
programmed. The substitution is performed as a single block
of memory, and on-chip logic determines if mask ROM or
EEPROM has been replaced. If EEPROM has been replaced,
the redundant memory and the memory it has replaced are
erased when the standard EEPROM is erased. If the substitu-
tion is for mask ROM, the spare memory is erased only by
the erase replace mode which has unique control functions.
This allows the spare memory to contain the same
characteristics as the normal memory for which it is
substituted,

OPERATING MODES

The MCWMEB36E16/MCMBS36R16 (CREEM) incorporates
five comman operating modes, pius two more modes for the
MCMBS36R 18, which make the device sasy to use and test.
The fcllowing paragraphs provide a detailed discussion of

vach of these modes. In addition, Figure 3 provides a chartil-
lustrating how the various pins are affected dunng each of
the operating modes.

NOTE
It is possible 1o erase spare EEPROM even if it is used
as ROM lor isn't being used) when the following er-
roneous pin connections are made: E and G=Viqy,
Vpp=Vpp, and W=V

Riead Mode — this mode allows the MCMB836( 116 1o be
used like any conventional mask ROM. In order to read the
device in this mode, E and G must be held low (V|), Vpp is
connected 1o Vg, and a valid address accessed for data
output. The W pin can be in either state {(don't care). Some
characteristics of the read mode are:

1. Data is available 2650 naneseconds aftar valid addresses

or after the falling edge of E.

2. Data is valid 100 nanoseconds after the trailing edge of
G provided E and stable addresses have been present
for 180 panoseconds or more.

3. Current is less than 100 milliamperes at 0°C.

Standby Mode — In this mode the MCME836( )16 is
disabled. In order 1o enter this mode, E and G must be at a
logic high level (V|), and Vpp must be connected 1o VG,
The W and address ling can be at any state (“don’t care”)
and the data bus will be in the high-impedance state. {Hi-Z).
Some characteristics of the standby mode are:

1. Data outputs are high impedance.

2. Current is reduced 76% to less than 26 milliamperes at
0°cC.

Program Mode — In this mode, individual bytes {memory
locations) in the EEPROM may be programmed in approxi-
mately 10 milliseconds. (A-memory location must be erased
t0 the all ones state before it.can be programmed.} In order
to enter this modgand program the EEPROM, Emustbeata
logic low (V1) G at a logic high (V|H), and VPP must be
held at + 23 Vdc. A 10 millisecond negative-going pulse on

W wiil then allow the input data to be programmed into the

addresses accessed in the EEPROM. Some characteristics of
the program mode are;

1. Although only zeros are programmed into the device,

both ones and zeros can be present in the data word.

2. Requires + 21 Vdc programming voltage supply.

FIGURE 3 — OPERATING MODES AND CONTROL VOLTAGES

E [ Vpp W Address Data
Read . ML VIL vee X Valid - Do
Standby ViH Viy Veo X 3 Hi-Z
Program : VL ViH Vpp S/ Vi Vand Diry
Erase Vil VIHH Vpp N/ VM X Hi-Z
Verity ViL ViL Vpp VIH Valid Doyt
Replacef VIHH Vik Vpp AEAT Valid Hi-Z
Erase-of-Replacef iy ViK Vpp S \VIHA X Hi-Z

# Indicates used in MCMBR3BR only.

NOTE:
made: E and G=V|HH. Vpp=Vpp, and W=V .
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Itis posslble to erase spare EPROM even if it is used as ROM (or isn't being used) wher the follewing efroneous pin connections are
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MCMG6836E16E ® MCM6836R16

Erase Mode. — This mode allows the contents of the
EEPROM to be erased to all ones. In order to enter this mode
and erase the EEPROM, E must be heid low Vi, G must be.
held at V|HH, and Ypp must be held at +21 Vdc, A 10 milli-
second negative-going pulse on W will then erase the
EEPROM to the all ones state. Address lines can be in any
state and the data bus will be in the high-impedance state
(Hi-Z}). Some characteristics of the erase mode are:

1. Bulk erase returns the entire EEFROM array to all ones.

2. A +21 Vdc programming voltage supply is required.

Verify Mode — In this mode the contents of the EEPROM
can be verified as all ones after erasure and the contents of
the data byte can be verified after programming. In order to
enter this mode and verify EEPROM and/or data byte con-
tents, Eand G must be hetd at V)L, and Vpp must ba held at
+21 Vde. The W line must be held high (V) and a valid ad-
dress must be applied to the address lines accessing the
EEPROM locations (tc obtain data ocutputl. Some
characteristics of the verify mode are: )

1. Allows quick verification of the data byte which was

written during the previous cycle.

2. Verification may be performed after each program or

erase cycle.

3. Verification is accomplished by performing a read cycle

with Vpp at +21 Vde and W held at V.

Replace Mode (MCMBB36R16 only) — The replace mode
allows for substitution of any 256 byte pége in the mask
ROM or EEPROM memory with an erased page of EEPROM
which can then be prograrnmed. The substitution s per-
formed as a single block of memory and on-chip logic deter-
mines if mask ROM or EEPROM is to be replaced. If
EEPROM is replaced, the redundant memory and the
memory it has replaced is erased when the standard
EEPROM is erased. If the substitution is for mask ROM, the
spare memory can be erased only in the erase-of-replace
made, which has unigue control functions. Thus, the spare
mermnory assumes the same characteristics as the normai
memory for which it was substituted.

To replace a block of memary, E must be held at ViH4, G
must be held at V|, and Vpp must be held at +21 Vde.
Then, a 100 millisecond negative-gcing pulse on W will
substitute the spare memaory when the beginning address of
the section of memory 1o be replaced is set on address lines
AB-A13.

The replace operation programs special EEPRCM devices
which: (1) program replacement addresses into a spare row
decoder, (2) determine if the address space is in mask ROM
or EEPROM, {3) enable the spare memory, and (4} prevent
“overprogramming’’ the replacement address. Data is then
programmed into the spare memory by using the program
mode. If this section of memory is addressed during the read
or program mode, a signal is generated that disables alf nor-
mal row decoders.

Some characteristics of the reptace mode are:

1. Substitutes 266 bytes of spare EEPROM for 266 bytes

of either mask ROM or EEPROM.

2, Parformed as a single block of memory.

On-chip logic determines if mask ROM or EEPROM iste

he replaced.

4, When in the replace mode, special EEPROM devices are
programmed which:

w
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A. Program replacement addresses into a spare row
decoder,

B. Determing if the address space is in mask ROM or
EEPROM,

C. Enable the spare memory, and

D. Prevent “‘overprogramming”™ the replacement
address.

Data is then programmed into spare memory using the
program maode.

Erase-Of-Replace Mode (MCMG836R16 only) — This
mode is used, when spare memory {redundancy) is being
used, to erase the replace mask ROM. To erase the spare
memory to all ones, £ and G must be held at V|, and Vpp
must be held at +21 Vde. Then, a 10 millisecond positive-
going (to ViHH) pulse on W wifl erase the spare memory to
the all ones state. This mode also erases the programmed ad-
dress 10 the redundancy EEPROM. During the erase-of-
replace mode, the address lines can be at any state and the
data bus is in the high-impedance state. Some character-
istics of the erase-of-replace mode are:

1. Returns the device to its original condition by erasing
the replace circuitry, spare decoder, and sparé memery.
Needed only for a device which contains redundancy as
a user oplion.

False erasure of redundancy memory is unlikely due to
unique control function (W pulsel.

bt

w

NOTE

The erase-of-replace mode need only be used if
spare memory is being used to replace a section
of mask ROM. This operation erases the replace-
ment circuitry, spare decoder, and spare memory
after which the device is returned to its original
condition.

FUNCTIONAL P.iN DESCRIPTION

vpp

This pin is used as the +21 Vdc input voltage during
EEPROM programming and erasing operations. It is con-
nected to V¢ in the normal operating read and standby
mades. Vpp should not, in any case. be applied before the
device has been powered by Vg or after Vo has been
rermoved from the device.

WRITE (W}

The active low state {V() of this input pin is used 1o pro-
gram and erase the EEPROM. tis also used as a mode sefect
pin for the erase-of-replace mode when V|HH is applied to its
input. In the normat read and standby operating modes, this
pin is a ""don’t care”.

CHIP ENABLE (E)

The active low state {V1) of this input pin is used as a chip
select signal for the read, program, erase, and verify
operating modes. it is also used as a mode select input signal
for the replace mode when ViHH is applied. It is used as a
mode select signa! for the standby and erase-of-repiace
modes when V| is applied.



MCM6836E16E ® MCM6836R16

OUTPUT ENABLE (B)

The active low state {Vy) ) of this input pin (s used in con-
junction with E to enable the output buffer of this device. Itis
also used as a mode select signal for the erase mode when
VIHH is applied.

DATA B8US (DQO-DQ7}

These eight pins provide a bidirectional data link to the
systemn bus.

7-21

ADDRESS INPUTS (A0-A13)

These 14 address inputs allow any of the 14K bytes of
mask ROM and 2K bytes of EEPROM to be uniquely selected
in the read mode. Addresses $G00G 1o $07FF are designated
as EEPROM, and addresses 30800 1o $3FFF are designated
as the rnask programmable ROM. These address inputs are
also used 10 select an address byte for programming, verify-
ing, and replacing.
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@ MOTOROLA MCM93415

1024-BIT RANDOM ACCESS MEMORY

The MCM93415 is a 1024-bit Read/Write RAM organized 1024 TTL
words by 1 bit. 1024 X 1 BIT
The MCM83415 is designed for bufier control storage and high RANDOM ACCESS MEMORY

performance main memory applications, and has a typical access
time of 36 ns.
The MCM93415 has full decoding on-chip, separate’ data

input and data output lines, and an active low chip select. The

device i fully compatible with standard DTL and TTL logic "
families and features an uncommitted collector output for ease ) PIN ASSIGNMENT
of memory expansion. '

& Uncommitted Collector Output .
® TTL inputs and Qutput .
. L == Vec b 18
L N?n-lnvemng Data Output 2 a0 Din 215
* High Speed — : LY — PV WE 14
Access Time — 35 ns Typical ) acdaz asfFm13
Chip Select — 15 ns Typical 5 A3 A8 12
& Power Dissipation Decreases with Increasing Temperature [N e V] ATED N
# Power Dissipation 0.6 mW/Bit Typical 7 &4 Oous AB T 10
® Organized 1024 Words X 1 Bit 8 E4Gnd A8 9

Pin Designation

s Chip Select

AQ— A9 Address Inpuis
BLOCK DIAGRAM - WE Write Enable

Din Data Input

4 )

[ i Doyt Data Gutput
Sensa Amp
and Dout
Write Drivers .
Word - 32X 32
Drivers Array -

<

WE
<5
Din

10f32 10f 32,
Decoder - Decoder

!2 !3 !4 is !6'1'3 lwlnlm 13 "Veg = Pin 16

Gnd = Pin 8
AD A1 AZA3AL AB ABATAB AD nd=rin

T



MCM9O3415

FUNCTIONAL DESCRIPTION

The MCM93415 is a fully decoded 1024-hit Random Access
Memaory organized 1024 words by one bit. Bit selection is
achieved by means of a 10-bit address, A0 to AQ.

The Chip Select input provides for memory array expansion.
For large memories, the fast chip select access time permits the
decoding of Chip Select {E‘E] from the address without affecting
system performance. '

The read and write operaticns are conirolled by the state of
the active low Write Enable (ﬁ. Pin 14). With WE held low and
the chip selected, the data at Dj, is written into the addressed
location, To read, WE is held high and the chip selected. Data in

the specified ‘location is presented at Doyt and is non-inverted.

Uncommitted collector outputs are provided to allew wired-
OR apptlications, In any application an external pull-up resistor of
R value must be used 1o provide a high at the output when it is
off. Any FIL value within the range specified beiow may be used.

ABSOLUTE MAXIMUM RATINGS {Note 1)

VeelMin) <Ry < Vee(Min) Vo
IgL - FO{1.6) n{lgex) + FOI0.04}
Ry isin k2

n = numbeér of wired-OR outputs tied together

FO = number of TTL Unit Loads {UL} driven

IgEX = Memory Qutput Leakage Current

VH = Required Output High Levet a1 CQutput Node
1oL = Output Low Current

The minimum R value is limited by output current sinking
ability. The maximum HL value is determined by the cutput ang
input {eakage current which must be supplied to hold the ‘output
a1 VgH. One Utit Load = 40 uA High/1.6 mA Low,

TRUTH TAELE

Srorage Temperature Inputs Qutput
Ceramic Package {D and F Suffix) -856°C to +166°C Open
Plastic Package (P Suffix) -55°C to +125°C cs WE Din Collector Mode
Operating Junction Temperature, T H x X H Mot Selected
Ceramic Package {D and F Suffix) <165°C L L L H Write "Q"
Plastic Package (P Suffix) < 1259C L L H " Write 17
Ve Pin Potential 1o Ground Pin -0.6Vie+70V L H X Dout Read
Input Voltage {ac) -0.5Vie+bbV
Voltage Apphed to Gutputs (Quiput High)  ~0.5 V ta +5,5 V H = High Voltage Level
Output Current (dz} {Output Low) +20 mA L = Low Valage ]TEVEI
X = Don't Care {High.or Low)
tnput Current {dc) -12 mA to +5.0 mA .
NOTE 1: Device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
GUARANTEED OPERATING RANGES (Note 2)
Supply Voitage (Voo
Part Number Min Kom Max Ambient Temperature {T 4}
MCM93415DC, PC 4.75v [ 60v | 526V 0°C to +75°C
MCMI3415FM, DM 480v | s0v § 550V -B69€ to +126°C
DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voliage and temperature range unless otherwise noted}
Limits
Symbeol Characteristic Min Max Unit Conditions
VoL Qutput Low Voltage 045 Ve Ve = Min, g = 16 mA
VM Input High Voltage 2.1 Vdc Guaranteed Input High Voltage for All Inputs
Vi Input Low Voltage 0.8 Vdc Guaranteed Input Low Voltage for Alf Inputs
I, Input Low Current -400 sAdc Voo = Max, Vip =04 vV
H Input High Current 40 pHAde Vee = Max, Vi =4.5V
1.0 mAdc Vg = Max, Vip =526 V
IcEX Qutput Leakage Current 100 puAdc Ve = Max, Vg =45V
Vep Input Diode Clamp Voltage 1.5 Vde Voo = Max, lig = - 10 mA,
lce Power Supply Current 130 mAde Ta = Max 5
186 | mAdc | Ta=0° veg = Max,
All Inputs Grounded
170 mAdc Ta = Min




MCM93415

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating volage and temperature uniess otherwise noted)

AC TEST LOAD AND WAVEFORM

Loading Condition input Puises

vee All lnput Pulses

30002
oﬂul
MCMP3A1E | o000 30 pF
Capacitance
{Including
= Scope and Jigh
MCMS3415DC, PC | MCMEB3416DM, FM
Symbol Characteristic (Notes 2, 3] Min Max Min Max Unit Conditions
READ MODE DELAY TIMES ng
tACS Chip Select Time 35 a5 See Test Circuit
RCS Chip Select Recovery Time a5 50 and Wavetorms
TAA Address Access Time 45 &0
WRITE MODE DELAY TIMES ng
s Write Disable Time 25 45 See Test Circuit
twa Write Recovery Time 40 5Q and Waveforms
INPUT TIMING REQUIREMENTS ns
Ty Write Pulse Width {10 guarantee writel 20 40 See Tesz Circuit
wWsD Data Setup Time Prior to Write s 3 and Waveforms
tWHD Data Hold Time After Write 5 5
WSA Address Setup Twne (a1 iy = Mini 10 15
WWHA Address Hold Time 10 10
wscs Chip Select Sewp Time 5 5
tWHCS Chip Select Holg Time 5 B

NOTE 2: DOC and AC specificationslimits guaranteed with 500 linear feet per minute btown air, Contact vour Motorala Sales figpresentative
if extended emperature or modified operating conditions are desired
NOTE 3. The AC limits are guaranteed 10 be the worst case hit in the memory.

READ OPERATION TIMING DIAGRAM

Piopagation Delay from Chip Select Propagation Delay from Address Inputs
[
Chip Select
AQ—-AD
: Address Inputs S
1
|
BDout |
Data Quiput I
|
I
1

I

1

! 1
| |
X .
I Cout !

h 1 | Data Gutput : A

1 [

3 |
tACS ——fa——| b ———t—tpCs ——tan ——=

{All Time Measurements Referenced to 1.5 V)
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MCM93415

= |
[o
Chip Select

WRITE CYCLE TIMING

AQD—A9
Address Inputs

Din
Data Input

WE
Write Enable

Dout
Data Ouiput

Ty —f———

!
f——-tR

(AIl Time Measuremenis Referenced tc 1.5 v)

9 s {Junction to Ambient)

Package Blown Still i g¢ {Junction to Case)
D Suffix 50°C/w 85°C/w 1600w
F Suffix B5°C /W 90°C/w 15%C/wW
P Suffix 65°C/w 100°C/W 259C/W
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1024-BIT RANDOM ACCESS MEMORY

The MCM93422/MCM93L422 are 1024-bit Read/Write RAMs,
organized 256 words by 4 bits, designed for high performance main
memory and control storage applications. ’

They have full decoding on-chip, separate data input and data
output lines, an active low-output enable, write enable, and two chip
selects, one active high, one active low. These memories are fully
compatible with standard TTL logic families. A three-state output is
provided to drive bus-organized systems and/or highly capacitive
loads.

# Three-State Qutputs
® TTL inputs and Qutputs
® Non-Inverting Data Qutputs
@ High Speed —
Access Time — 30 ns Typical
Chip Select — 15 ns Typical
# Power Dissipation — 0.26 mW/Bit Typical
@ Standard 22-Pin, 400 Mil Wide Package
® Power Dissipation Decreases with Increasing Temperature
® Organized 256 Words * 4 Bits
® Two Chip Select Lines for Memory Expansion

BLOCK DIAGRAM

01020304 18 5¢
17
Tw |2T14 16 cs2
D10—— 19 e
D2 O 2| Sense Amp
n and : 20
03 O__I_a.‘ Wrie Drivers ¢~ WE
D40

Waord L. 3232

Drivers Array

Voo = Pin 22
Gnd=Ping

V.ot-32 1.0f-8
Decoder Decoder

3 Jalsle}7 21412

A3 A4 A5 AB A7 AQ AT AZ
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MCM93422
MCM93L422

TTL
256 x 4-BIT
RANDOM ACCESS MEMORY

MCM93422 — THREE-STATE:
MCM93L422 — THREE-STATE

PIN ASSIGNMENT

A
13 Al Vee = 22
2] A2 A0 o 21
34 A3 WE 220
4 A4 8T =19
s as DEF 18
60 A cs2 /17
TE3 A7 04 =16
84 Gnd D4 215
9= D1 v g =211
e o p3 o3
11 =402 02 12

Pin Description
[45:3 W of-¥) Chip Selects

AC-A7 Address Inputs
OE Qutput Enable
WE Write Enable

D1-D4 Data Inputs
01-04 Data Outputs

TTL RAM
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MCM93422/MCM93L422

FUNCTIONAL DESCRIPTION

The MCM93422/MCM93L422 are fully decoded
1024-bit random access memories organized 256 words

by 4 bits. Word selections are achieved by means of an.

8-bit address, AQ-A7.

" ‘The Chip Select{CS1 and CS2)inputs provide for mem-
ory array expansion. For large memories, the fast chip
select time perrnits the decoding.of chip select from the

ABSOLUTE MAXIMUM RATINGS iNote 1)

Storage Temperalure
Ceramic Package (D Suffix)
Plastic Package (P Suffix)

-65°C to +150°C
-569C o +125°C

Operating Junction Temperature, T)
Ceramic Package (D Suffix) <166°C
Plastic Package (P Suffix) <125°C

address without increasing address access time.

N Ve Pin Potential to G d Pi 0.5V 7.
The read and write operations are controlled by the Cc Tin Fotenvial to Bround Mn 05 V10170V
state of the active low Write Enable (WE, Pin 20). With Input Valage (de) “0.5Vies6EY
WE and CS1 held low and the CS2 held high, the data at Voliage Applied to Qutputs (Qutput Hight 0.5 V10 +5.5 v
Dpy is written into the addressed location. To read, WE Gutput Current {de) (Output Low) +20 mA

and CS2 are held high and €51 is held low. Data in the
specified location is presented at the output (01-04}and
is non-inverted.

The three-state outputs of the MCM93422/
MCM83L422 provide drive capability for higher speeds
with capacitive load systems. The third state (high imped-
ance} allows bus-organized systems where multiple cut-
puts are connected to a common bus.

During writing, the output is held in a high-impedance
state.

lnput Current (dg} -12 mA tc +5.C0 mA

NOTE 1: Device damage may occui if ABSOLUTE MAXWIUM
RATINGS are excoeded.

GUARANTEED OPERATING RANGES

Supply Veltage (Voe)
Min Nom Max

Part Number

Ambient Temperature (Ta)

MCM93422DC, PC

MCM9314220C, PC 475V BOV | 528V

0°Cto+75°C

DC OPERATING CONDITIONS AND CHARACTERISTICS

{Full operating voltage and temperature range)

Symbol Characteristic Min"i”""sM" | units Conditions

VoL Cutput Low Voltage — .45 Vde | Voo = Min, Lo = 8.0 mA

ViH input High Voltage 2.1 — Vo Guaranteed Input High Voltage for ail Inputs
ViL Input Low Voltage — Q.8 vdc Guaranteed Input Low Voltage for all tnputs
i input Low Current — -300 wAde | Voo = Max, Vip = 0.4 v

— 40 pAde | Voo = Max, Vip =45V

W [Jnput High Current - 1.0 | mAde | Voo = Max, V= 5.25V

. 50 Voo =Max, Vo =24V
loff Output Current [High Z) _5q | wAde VoG = Max, Vou1 = 0.5 V
los Qutput Current Short Circuit to Ground - -70 madc | Voo = Max {Note 2)
VOH Quipurt High Vollage 2.4 — vde | Vee = Min, gy =-5.2 mA
VK Input Diode Clamp Voltage — -1.5 Vde Voo = Max. i =-10mA

— 130 mAdc | Ta = Max
— 1556 mAdc | Ta= Min
— 75 mAdc | Ta = Max
— 80 mAdc { Ta = Min

MCM83422

Vo = Max,
All Inputs Grounded

Ice Power Supply Current
MCMI3L422




MCM93422/MCM93L422
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TRUTH TABLE |
Inputs Output
3 Cs2[ WE|D1-04 | ©01-04 Moda
X H X X X High 2 Not Selected
X X L X X High Z Not Selected
X L H L L High Z Write "0
X L H L H High 2 Write "1°"
H X x X X High 2 Output Disabled
L] L[ H|H X 01-04 Read

H = High Voltage Level
L = Low Voltage Level
X = Don’t Care {High or Low)

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range}
AC TEST LOAD AND WAVEFORMS
Loading Conditions Input Pulses
All lnput Pulses

vee

300101

ésso L !
T (Do 7y, A 30eF DUT. omésso 130 nF
il

(Capacitance
Load A Includes Load B
Scope and Test Fixture}

Symbol Characteristic (Notes 2, 3, 4, 5) MCMBS_“ZZDC‘PC MCMI3L4220C.PC Units Conditions
Min Max Min Max

READ MODE DELAY TIMES - ns
tACS Chip Select Time - 30 — 35 See Test Circuit
1ZRCS Chip Select to High 2 — 30 - 35 and Waveforms
A0S Output Enable Time — 30 — 35
TZROS Output Enable 1o High Z — 30 - 35
taa Address Access Time — 45 — 80
WRITE MODE | DELAY TIMES ns See Test Circuit
tZWS Write Disable te High Z - 35 — a0 and Waveform
UWR Write Recovery Time — 40 -— 45

INPUT TIMING REQUIREMENTS . ns
W Write Pulse Width (to guarantee write) .30 - 45 — See Test Circuit
tWso Date Setup Time Prior to Write 5.0 — 6.0 - and Waveforms
WHD Data Hold Time Atter Write 5.0 —_ 6.0 -
nWSA Addrass Setup Time (at tyy = Min} 10 — 10 —
WHA Addrass Hold Time 5.0 — 5.0 —
tWSCS Chip Select Setup Time 5.0 - 50 —
WHCS Chip Select Hold Time 50 —. 5.0 —

NGTE 2: Output short circuit conditions must not exceed 1 second duration.
3 The maximum address access time is guaranteed to be the warst-case bit in the memery.
4: Load A used to measure transitions between logic levels and from High Z state to logic Low state.
Load B used to measure transitions between High Z state 10 logic High staie.
Load C used to measure transitions from either logic High or Low state to High Z state.
5. AH time measiirements are-referenced to +1.5 Vde except transitions into the High Z state where outputs are referenced to a
delta of 0.5 Vd¢ from the kgic tevel using Load C.

89




MCM93422/MCM93L422

o
-
-
- AEAD OPERATION TIMING DIAGRAM
(Al Tims Messurements Referenced 10 1.5 V)
Propagstion Delay tram Chip Select ) Propagstion Delay from Address Inputs
<82
csi
3 AQ—AT7
Chip Select j : Address Inputs >1<
. 1
01-04 —_——— - . I
Data Output HighZ |
3sate (7% tacs 01-04 _ [
Data Qutput HighZ % Data Quiput : X
LoadB —— e — | t

Propagstion Delay from Output Enable

OF
Qutput Enable hj&__—
01-04 —_ [

Data Qutput  High
3-Stale Load A

01-04 1408 e
Data Qutput  High2 ?J

Load B -_——

WRITE CYCLE TIMING

ﬁip Salect \ | )

AO—AT :
Address )
-D4
Data Input
Ty —]
WE / L
Write Enable :
twso - - WHD
l— WA e — T\ 4, =
he———1wSCS o _[——twhes
High 2
01-04 Load A Hig Nﬁ
Data Output —#= WR [e—
Load B High 2 . au '

{All above measuraments referance 10 1.5 V)
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MCM93422/MCM93L422

TTL RAM

WRITEENABLE TOHIGH ZDELAY

5V WE
Write Enable
Data 7500 - 16V
Qutput
a 01-04 'ZWS —= ————
Data Output g~ | y HighZ
D.UT. %450;1 =30 pF ? ::::: — osv
01-04 — 05V .
L Data Qutput — . _HighZ
LoadC
Propagation Delay from Chip Select to High Z Propagation Delay from Qutput Enable to High Z
cs2 —
Chip Select OE
— 15V Output Enable 15V
(3]
L .
Chip Select 15v 01-04 ZROS = = anz
s - i
01-04 - 1ZRCS Data Output ' Level — o5V i
=== “1" Level
Data Qulput 0 Level oy High Z 01-04 eve
o108 "'—"'—‘...1 v sy Data Qutput N
- —_— O

Data Output fe—__HiahZ

(Al tzxxx parameters are measured at a delta of 0.5 V from the logic level and using Load C)

Pack 0 34 {Junction to Ambient) Ay [unction to Case)
Blown" Still

D Suffix 50°C/W 85°C/W 18°C/W

P Suffix 50°C/W 88°C/W 15°C/W

*500 kinear ft. per minute blown air

811




@ MOTOROLA MCM93425

=
<
a-
- |
-
-

1024-BIT RANDOM ACCESS MEMORY

The MCM93425 is a 1024-bit Read/Write RAM, organized 1024

words by 1 bit. TTL

The MCM93425 is designed for high performance main memory 1024 X 1 BIT
and control storage applications and has a typical address time of RANDOM ACCESS MEMORY
36 ns. : ’

The MCM933425 has full decoding on-chip, separate data input
and data outpul lines, and an active low-chip select and write errable.
The device is fully compatible with standard DTL and TTL logic

families. A three-state output is provided to drive bus-organized

systems and/or highly capacitive loads.
PIN ASSIGNMENT

® Three-State Qutput
¢ TTL Inputs and Qutpul ) g
* Non-inverting Data Quzput =] cs veg =218
. 15
® High Speed — ¥cj a0 Pﬂ =
. . 3 al WE (14
Access Time — 35 ns Typical P a0 13
Chip Select — 15 ns Typical s— a3 as 212
® Power Dissipation — 0.5 mW/Bit Typical 60 a4 AT N
. . : f = >} As F=310
¢ Power Dissipation Decreases With Increasing Temperature out
s Gnd A5 FDQ

Pin Description

T35 Chip Select
BLOCK DIAGRAM AQ- A9 Address Inputs
WE Write Enable
Cin Data {nput
Dout Data Output
Sense Amp
and

Write Drivers

Wlord 32 X 32
Drivers Array

7
Dout
C—..
WE
in

| <
e

]

al
10f32 10f32
Decoder Decoder

G L L b bl tepine

AQ Al AZ AZ AJ AS AS AT AB A

NOTE: Logic driving sense amp/write drivers depicts
negative-only write used on Cdm.
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MCM93425

TTL RAM

FUNCTIONAL DESCRIPTION

The MCMI3425 is a fully decoded 1024-bit Random Access low, the data at Dy, is written into the addressed location. To
Memory organized 1024 words by one bit. Word selection is read, WE is held high and TS held low. Data in the specified
achieved by means of 2 10-bit address, AG—AQ. location is presented at Do,y and is non-inverted.

The Chip Select (CS) input provides for memory array expan- The threestate ouiput provides drive capability for higher
sion. For large memories, the fast chip select time permits the speeds with capacitive load systems. The third state (high
decoding ot chip select from the address withoutl increasing impedance} allows bus organized systems where muitiple cutputs
address access time. are connected to a common bus.

The read and write operations are controlled by the state of During writing. the output is hel_d in the high-impedance state.

the active low Write Enable (‘VE, Pin 14). With WE and CS held

ABSOLUTE MAXIMUM RATINGS (Note 1) TRUTH TABLE
Storage Temperature Inputs Qutput
Ceramic Package (D and F Suftfix) -56°C to +185°C Cs WE Dy, Dout Mode
Plastic Package IP Suffix) ~B59C 10 +128°¢C H X X High Z Not Selected
Operating Junction Temperature, T § L L L High 7 Write 0"
Ceramic Package (D and F Suffix} < 165°C . e riq e
Plastic Package {P Suffix} <125%¢C L L H High 2 Write ™1
Ve Pin Potential 1o Ground Pin 05V 1o +70V " H * Paut Read
Input Voltage {dc} . 06V to+55V
Voltage Apphied 10 Quiputs (Output High) -05Vio+55V H = High Voltage Level
Qutput Current {dc} (Output Low) +20 mA L = Low Voliage ITevel
X = Don't Care {High or Low)
Input Current (dch -12 mA to +5.0 ma

NOTE 1: Device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.

GUARANTEED OPERATING RANGES (Notes 2 and 3)

Supply Voltage {Veg)
Part Number Min Nom Max Ambient Temperature {Ta}
MCM93425DC, PC 475V | 50V | 5.25V 0°¢ 10 +75°¢C
MEMQ3426F M, DM 450V | 50V | 580V -55°C 1o +125°C

DC OPERATING CONDITIONS AND CHARAﬁTERISTICS

{Full gperating voltage and temperature range unless otherwise noted)

Limits
Symbol Characteristic Min Max Units Conditions
VaL Output Low Voltage Q.45 Vdc Yoo = Min, lgL = 16 mA
VK Input High Valtage 21 Vdc Guaranteed Input High Voltage for all Inputs
ViL Input Low Voitage 08 Ve Guaranieed Input Low Voitage for all Inputs
T} Input Low Current -400 | uAdc Voo = Max, Vi =0.4 ¥V
K Input High Current 40 pAde Ve = Max, Vi, =45V
1.0 mAdc Voo = Max, Vip =5.25 V
Lot Cutput Current {High Z) 60 uAde Voo = Max, Vgyr =24V
. -50 Vo = Max, Vou: =05V
los Qusput Current Short Cireutt t¢ Ground -100 mAde Ve = Max
Voh Guiput High Voltage MCM@34260C, PC 2.4 b vace gy = -10.3mA, Voo =50V +6%
MCMO3426F M, DM 2.4 Vde logH =-5.2mA
Voo Input Diode Clamp Voltage -1.5 Vde Veg = Max, i =-10 mA
ICC Power Supply Current :g(sl m:gc ‘-I!'-A i :1:; Vg - Max,
it A - All Inputs Grounded
170 | mAde Tpa = Min
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MCM93425

AC OPERATING CONDITIONS AND CHARACTERISTICS

[Full operating voltage and temperature unless otherwise noted)
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AC TEST LOAD AND WAVEFORMS

Loading Conditions Input Pulses

All Input Pulses

VYeo

< 390
<

MCMa3425 Duue%53° FR306F  [momoeaazs|p,, 21 k0 TR 30 oF

Load A Load B
MCMB3425DC, PC |MCMB3425DM, FM
Symbel Characteristic (Motes 2. 4) Min Max Min Max Units Conditions
READ MODE DELAY TIMES ns
tacs Chip Setect Time 35 45 See Test Circuit
1ZRCS Chip Select 10 High Z 5 50 and Waveforms
1AA Address Access Time a5 50
WRITE MODE DELAY TIMES ng
tZwWs Write Disable 10 High Z 35 45 See Test Circuit
g i Write Recovery Time a0 50 and Waveforms
INPUT TIMING REQUIREMENTS ns
LT Write Pulse Width (10 guarantee writel 20 . a0 See Test Cirguit
WwWso . Data Setup Time Prior 10 Write [ 5 and Waveforms
WHD Data Hold Time After Write 5 5
twsa Address Setup Time tat ty = Min) 10 15
WHA Address Hold Tirme 10 10
WwWscs Chip Select Setup Time 5 5
YWHCS Chip Select Hold Time 5 5

NOTE 2: DC and AC specifications limits guaranteed with 500 linear féet per minute blown gir, Contact vour Motorals Sales Representative
if extended temperature or modified operating conditions are desired.

NOTE 3: Cutput short circuit conditions must not exceed 1 second duration,

MNOTE 4. The maximum address access time i3 guaranteed 10 be the worst case bit Iin the memory.

READ OPERATION TIMING DIAGRAM

Propagation Delay from Chig Select Propagation Delay from Address Inut

AQ-AD
Address Inputs :l<
cs . |
Chip Select . :
boe T X
Dats Qutput | (
. 1

o tan —=f

DOUI’
Load A

Dgut
Loag

{AlL time messuremants refarenced to 1.5 V)



MCM93425

cs

Chip Select
A0—- A9
Address
Din

Data Input
WE

Write Enable

Dout
Data Outpur

TN

WRITE CYCLE TIMING

=
-4
[+
—d
-
-

{A)l sbove measurements reference to 1.5 V)

WRITE ENABLE TO HIGH Z DELAY

A wE
Write Enable
o 750 &
- o Tzws
out —_————
Data Output 0" Level ko High 2
MCME3425 500 2 AR S pF Bol 0 tev A o
17 Level
Dout — o5V
- Data Quiput ‘\___ _ngh z
Load C

Propagation Delay from Chip Select to High Z

[
Chip Salect 15V
1ZRCS

Bout —_—————
Data Output "0 Level 0.5y High Z
D, as5v
Dcul High Z

ata Output | U,

(A tzx x x parameters are measured at a deltz of 0.5 V from the logic level and using Load &)

6 3p (Junction to Ambient)
Package Blown St 4 3¢ Hunetion to Cage}
D Sutfix 50°C/W 85%C/IwW 169C/W
F Suffix BEOC/W 90°Ciw 16%CwW
P Suftix B5°C/W 100°C/W 25°C/W
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@ MOTOROLA

2048-8IT PROGRAMMABLE READ ONLY MEMORY

The MCM7621 and MCM7621 A, together with various other 76xx
saries TTL PROMS, have common de electrical characteristics and
identical programming requirements. They are fully decoded, high-
speed, field-programmable ROMs and are available with three-state
outputs. All bits are manufactured stering a logical “17 (outputs

-high}, and can be selectively programmed for logical "0 [outputs
fow).

The field-programmable PROM can be custom-pregrammed to
any patiern using a simple pragramming procedurs, Schottky bipolar
circuitry provides fast access time. ’

All pinouts are compatible to industry-standard PROMs and
ROMs. :

In addition to the conventional storage array, extra test rows and
columns are included 1o assure high programmabkility, and guaran-
tee parametric and ac'periormance. Fuses in these test rows and
celumns are blown prior to shipment,

#® Common dc Electrical Characteristics and Programming
Procedure

@ Simple, High-Speed Programming Procedure
{1.0 Second per 1024 Bits, Typical)

® Expandable — Three-State Cutputs and Chip Enable Inputs

® Inputs and Outputs TTL-Compatible
Low Input Current -— 250 uA Legic "0", 40 uA Logic "1
Full Cutput Drive — 16 mA Sink, 2.0 mA Source

@ Fast Access Time — Guaranteed for Worst-Case N2 Sequencing,
Over Commercial Temperature and Voltage Ranges

® Pin-Compatible with induslrv-S!andard PROMs and ROMs

ABSOLUTE MAXIMUM RATINGS (See Note)

MCM7621
MCM7621A

TTL

2048-BIT PROGRAMMARLE
READ ONLY MEMORIES

MCM7821,A — 512 x 4 THREE-STATE

PIN ASSIGNMENT

MCMT6210C/ADC
MCM7621PC/APC
-

1 a6 Vool te
2} As A7 =315
A 3 A4 A8 14
4 TJ a3 For g =Rk
5 ] a0 o1 312
8 T a1 o2 /211
T3 A2 c3 D w
8 CJGnd [oF: 3y == -

Rating Symbol | Value Unit
Operating Supply Voltage Vee 7.0 Vdc
input Voltage Vin +5.5 vde
Operating Qutput Voltage VoH 7.0 Vde
Supply Current leg 850 mAda
Input Current fin -20 madc
Qutput Sink Current by 100 mAdc
Ogperating Temperature Range Ta Qio+75 °C

MCM7821xxx
Storage Temperature Range . Ty -55 10 +150 °C
Maximum Junction Temperature T) +176 °C
NOTE: -

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional aperation sheuld be restricted to RECOMMENDED OPERATING CONDITIONS.
Exposure to higher than recommended voltages for extended periods of time ceuld affect
devics reliability. (While programming, follow the programming specifications.}
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MCM7621/MCM7621A

GUARANTEED OPERATING RANGE (T4 = 0°C to +75°C)

Paramater Symbol Min Nom Max Unit
Supply Voltage Vee 4.75 50 5:25 Vde
Input High Voltage ViH 2.0 = = Vde
Inpiit Low Vohage Vi — — 08 Vdce
DC OPERATING CONDITIONS AND CHARACTERISTICS Threae-State Qutput
Symbol Parameter Test Conditions Min Typ Max Unit
H Address/Enable e :V|H = Ve Max — — 40 pAde
Iy, Input Current "0 ViL=045 vV : — 0.1 ~-0.25 maAde
‘ VoH Output Voftage " loi = -2.0 mA, Vog Min 24 34 — Vdc
VoL “o loL = #16 mA, Voo Min - 0.35 Q.45 Vde
IoHE Quiput Disabled 1 VR = +5.26 V. Voo Max — - 4 wAde
IoLE Currens 0 VoL =+03 Vv, Voo Max | — — -4G pAde
ViK Input Clamp Voltage lin=-18 mA - — -12 Vde
los Qutput Short Circuit Current | Yeoe Max, Vg =00V -15 —- ~70 mAdc
One Qutput Only for 1.0 5 Max
Ice Power Supply Current Vee Max - &0 100 mAde
Al Inputs Grounded
CAPACITA.NCE {f= 1.0 MHz, Ta = 25°C, periodiczlly sampled rather than 100% tested.
Characteristic Symbol _Typ Unit
Input Capacitance ‘ Cin 8.0 pF
Output Capacitance Cout 10 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS (Full operating voltage and temperature)
MCM7621 MCM7621A
0 to +75°C 010 +75°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Qutput Access Time tah 45 70 45 60 ns
Chip Enable Access Time TEA 15 25 15 25 ns

NOTE: AC limits guaranteed for worst case N2 sequential with maximum test frequancy of 5.0 MHz.

1
i
Address 1.5 V%

)
Y —

Qutput

- TIMING DIAGRAM

30V
15v

—————— - t~-—-00Vv
tga—= r— =~ e—1EA
- '

20V
0.0V

L
“0" Qutut 1.5 V Sﬂ }{1.5 v
I

t. 4 < 5.0ns

AC TESY LOAD

Vee
300
Tast Point
30 pF* 600

Ox

"Includes Scope and Test
Fixiure Capacitance




MCM7621/MCM7621A

PROGRAMMING

The PROMs are manufactured with all bits/cutputs Logical
1" {Qutput High). Any desired bit/output can be programmed fuses intact generating an output high. Programming a
1o a Logical 0" (Output Low) by following the simple procedure fuse will cause the output 10 go low in the verify mode,
shown below. One may build his own programmer 10 satisfy the 6. Other bitsin the same word may be programmed while the
specifications described in Table 1, or buy any of the commer- Vg inputis raisedto Vp by applying output enable pulses

for programming. Note that the PROM is supplied with

cialty available programmers which meet these specifications. 10 each output which is to he programmed. The output E
These PROMs can be programmed automatically or by the man- enable pulses must be separated by a minimum interval o
ual procedure shown below. of tg.
. 7. Lower V10 4.5 Volts following adelay of 14 from the last (2
PROGRAMMING PROCEDURE programming anable pulse applied 10 an autput, [«
1. Addressthe PROM with the binaryaddress of the selected 8. Enable the PROM for verification by applying a togic "0
word to be pregrammed. Address inputs are TTL-compa- Vi) to the T8 input. —d
tible. An gpen circuit should net be used to address the 9. If any bit does not verily as progsammed, repeat Steps 2 | gl
P.ROM‘ . I . through B until the bit has received a total of 1.0 ms of pro- '_
2. Disable the chip by applying input high (Vi) to the TS gramming time. Bits which do not program within 1.0 ms
input. CS input must remain at Vi for programming. The may be considerad programming rejects. Multiple pulse of
chip select is TTL-compatible. An open circuit should not durations shorter.than 1.0 ms may be used to enhance
be used 10 disable the chip. programming speed.
3. Disable the programming circuitry by applying an Output 10. Repeat Steps 3 through 9 for all other bits to be pro-
Voltage Disable of less than Vopp 10 the output of the grammed in the PROM,
PAQM. The output may be left open to achieve the disable. 11. Programmingrejectsreturnedtcthe factory mustbe

4. Raise Vg to Vpy with rise time equal to ty.
6. After adelay equaltoor greater thanty, apply apulse with

accompanied by data giving address with desired and
actual output data of a location in which a pregramming

amplitude of Vopg and duration of 1 10 the autput selected failure has occurad.

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbal Paramater Mirn: Typ Max Unit
Vi Address Input 24 5.0 5.0 v
ViL Voltage (1) 0.0 04 08 \
VEH Programming./ Verify 11.75 120 12.25 v
VeL Voltage to Vg 4.5 45 5.5 v
lccp Programming Voltage Current Limit 600 600 680 mA

with Vpy Applied
ty Voltage Rise and 1.0 10 10 s
1 Fall Time 1.0 1.0 10 s
1d Programming Delay 10 10 . 100 us
1p Programming Pulse Width 100 — ) 1000 us
oo Programming Duty Cycle — 50 90 %
Qutput Voltage -
VopE Enable 100 105 10 v
vVorp Disable (2) 45 5.0 55 v
IoPE Qutput Valtage Enable Current 2.0 40 10 mA
Ta Ambient Tamperature — 25 75 °C

(1} Address ang chip select should not be leit open for Viy,
{21 Disable condition will be metl with autput open circun.

FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS

v _,
FH l 90%
Vee
10%
VPL
te
—t ey JE— Y
td
Data-1
— oty
Data-2 ‘| I
Data-N I l
p—— ty4




TTL PROM

MCM7621/MCM7621A

MCM7621/21A BLOCK DIAGRAM

{14,
A8 O— -
(15} 5
AT 0= Lotumn P 1of32 3z 2048-Bit
i Address Column  fe=—of ] Memory Array
- Buffers Decode 132 < 64}
26 O— v
2
AS O -
) .
Ad O— a1
[ 64
L
(4)
A3 O— -] 15 64 Transmission Gates
Fa
7
1 of 16 1 ot1§ 10f16 Tot16
Decode Decode Decode Decode
4
71 Row 10116
A2 O=— Address [ Row
Buffers Decode
{6}
Al O—d -
5)
a0 O—- .
13 Chip Quiput Bu!fe=rs
31 O— Select '
Buffer B
: VYoc=Pmi16 12 1t (L”G] (9
Gnd=Pin8 K
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MCM7641

@ MOTOROLA MCM7641A

4096-BIT PROGRAMMABLE READ ONLY MEMORY

The MCMT7641 and MCM7841 4, together with various other 76xx

serias TTL PROMS, comprise a complete and compatible family m

having common dc electrical characteristics and identical pro- )

gramming requirements. They are fully decoded, high-speed, field- 4096-BIT PROGRAMMABLE
programmable ROMs and are available in commonly used organiza- READ ONLY MEMORIES

tions, with three-state outputs. All bits are manufactured storing a
logical "1” {outputs high), and can be selectively programmed for
logical "0 (outputs fow).

The field-programmable PROM can be custom-programmed 10
any pattern using a simple programming procedure. Schottky bipotar
circuitry provides fast access time.

All pinouts are compatiblets industry-standard PROMs and
ROMs.

In addition to the conventional storage array, extra test rows and
calumns are included to assure high programmability, and guaran-
tee parametric and ac performance. Fuses in these test rows and
columns are blown prior 10 shipment,

MCM7641.A — 61228 THREE-STATE

TTL PROM

PIN ASSIGNMENT

® Common dc Electrical Characteristics and Programming

Procedure ‘ MCM7641DC/ADC
® Simple, High-Speed Programming Proceduse . MCM7641PC/APC
(1.0 Second per 1024 Bits, Typicah
; [+
@ Expandable — Three-State Qutputs and Chip Enable Inputs =y Voo o 24
@ Inputs and Qutputs TTL-Compatible 3 e Y A8 (38
Low Input Current — 250 p A Logic 0", 40 pA Logic "1 3 a5 NC* 022
Full Qutput Drive — 16 mA Sink, 2.0 mA Source 4C3 ag ==Y
® Fast Access Time — Guaranteed for Worst-Case N2 Sequencing, 5} a3 Ts3 o 20
Over Commercial Temperature and Voltage Ranges & C]AZ cs3 =219
# Pin-Compatible with Industry-Standard PROMs and ROMs 7 3 At ¢sa (2318
8 g AaQ 08 217
¢ 3 o o7 F3 18
10 &5 o2 06 318
ER == 2l os 14
1z =3 Gnd o4 913
ABSOLUTE MAXIMUM RATINGS (Sea Notwe)
Rating Symbol Valug Unit "No Connection
Operating Supply Voltage Voo +7.0 Vdc
Input Voltage Vin +55 Vdc
Operating Qutput Voltage VOH +7.0 Vde
Supply Current ‘cc 650 mAdc
input Current tin -20 mAdc
Output Sink Current iy 100 mAdc
Operating Temperature Range Ta 010+75 °C
MCM784 1 xxu
Storage Temperature Range Tstg -55 10 +150 °C
Maximum Junction Temperature Ty +175 °C
NOTE: .
Permanent device damage may ocour if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional eperatian should be restricted lo RECCMMENDED QOPERATING CONDtTlQNS
Exposure to higher than recommended voltages for exiended periods of time couid aftect
devics reliability. While pragramming. follow the programming specifications )




MCM7641/MCM7641A

GUARANTEED OPERATING RANGE (T4 = 0°C to +75°C)

E Parameter Symbol Min Nom Max Unit
o Supply Voltage Voo 4.76 5.0 5.25 Vdc
oc fnput High Voltage - . VIH 20 —_ — - Vdc
a. Input Low Voltage Vi — - 08 Vdc
. ‘ -
t DC OPERATING CONDITIONS AND CHARACTERISTICS Thrae-State Qutput
; Symbol Parameter Test Conditions Min Typ Max Unit
ItH Address/Enable 1 Vi = Voo Max - — 40 nhAdc
-y Input Current o ViL=045V — ~-0.1 -0.26 madc
Vou Qutput Voltage " lon = -2.0 ma, Voo Min 24 34 — Vde
VoL "0 | ‘oL = +16 mA, Vo Min - 0.35 0.4s vde
IOHE Output Disabled 1 VoH = +5.25 V, Voo Max — — 40 pAde
IoLE Current 0" VoL =+03 V¥, Vo Max — - -40 wAde
Vi Input Clamp Veltage lin=-18 mA — —_ ~-1.2 Vde
Ios Output Short Circuit Current { Voo Max, Vg1 =00V -15 — -70 made
One Qutput Qndy for 1.0 5 Max
lec Power Supply Current Voo Max — 60 140 mAdc
Al Inputs Grounded
CAPACITANCE (f= 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) )
Characteristic Symbol Typ Unit
fnput Capacitance Cin 8.0 pF
Output Capacitance Cout 10 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS (Full operating voltage and temperatura}

MCM7641 MCM7641 A
0 to +75°C 0 to +75°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Qutput Access Time 1A 45 70 45 60 ns
Chip Enable Access Time teA 30 40 30 40 ns
NOTE: AC limits guaranteed for worst case N2 q ial with i teost f; of 5.0 MHz.
TIMING DIAGRAM AC TEST LOAD
Vee
: 3.0V
30V  E§ 15V 1.6V
Address 1.5 v)( e NN - t———-00V 200
ah—l — ooV A== = —tea Tost Point
1 I
Qutput 1.5 v "0~ Ouput 1.5 v5< %1.5 v B0 pF* s00
. X i .
t,tf<5.0ns

“Includes Scope and Test
Fuxute Capaeitance
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MCM7641/MCM7641A

PROGRAMMING

The PROMs are manufactured with all bits/outputs Logical
“1* {Qutput High}). Any desired bit/outpul can be programmed
to a Logical “0"* {Output Low} by following the simple procedure
shown below. One may build his own programmar 1o satisfy the
spacifications described in Table 1, or buy any of the commer-
cially available programmers which meet these specifications.
These PROMs can be programmed automatically or by the man-
ual procedure shown below.

=]

PROGRAMMING PROCEDURE

1. Address the PROM with the binary address of the selected
word {¢ be programmed. Address inputs are TTL-compa-
tible. An open circuit should not be used to address the
PROM.

2. Disable the chip by appiying input high (Vi) 1o the TS
input. T input must remain at Vi for programming. The
<hip select is TTL-compatible. An open circuit should not
be used te disable the chip.

2]

k-4

3. Disable the programming circuitry by applying an Output 10.

Voltage Disable of less than Vopp 1o the output of the

PROM. The output may be left open to-achieve the disable. 1
4. Raise Ve 1o Vpy with rise time equal (o 1.
6. After adelay equalto or greater than 4, apply a pulse with

amplitude of Vopg and duration of 1, to the output setected

-

for programming. Note that the PROM is supplied with
fuses intact generating an output high. Pregramming &
tuse will cause the output to go low in the verify mode.

. Othar bits in the same word may be programimed whila the

Ve input is raised to Vpp by applying output enable pulses
to each output which is to be programmed. The cutput
enable pulses must be separated by a minimum interval
of 1g.

. Lower Vo 10 4.5 Valts following a delay of ty from the last

programming enable pulse applied to an output.

. Enable the PROM for verification by applying a logic 0"

ViL} 10 the CS input.

. i any bit does not verify as programmed, repeat Steps 2

through 8 until the bit has received a total of 1.0 ms of pro-
gramming time. Bits which do not program within 1.0 ms
may ba considered programming rejects. Multiple pulse of
durations shorter than 1.0 ms may be used to enhance
pragramming speed.

Repeat Steps 1 through 9 for all other bits to be pro-
grammed in the PROM.

. Programming rejectsreturned to the factory mustbe

accompanied by data giving address with desired and
actual output data of a locatier in which a programming
failure has occured.

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbol Parameter Min Typ Max Unit
ViIH Address Input 24 50 50 s
ViL Voltage (1} 0.0 04 13 v
VeH Programming/ Verity 11.76 120 12.26 v
VpL Voltage to Ve 45 45 55 v
lecp Prograrmming Voltage Current Limit 500 600 650 mA

with Vpy Applied .
tr Voltage Rise and 10 10 10 s
t Fall Time 1.0 1.0 10 us
iy Programming Delay 10 10 100 us
tp Programming Pulse Width 100 - 1000 us
(3104 Programming Duty Cycle — 50 80 %
Cutput Voltage
VOPE Enable 100 10.5 11.0 v
VorD Disable (2) 45 5.0 55 v
loePe Output Voltage Enable Current 20 4.0 10 mA
Ta Ambient Temperature — 25 15 °C

1) Address and chip select should not be left open for Vyy.
|2} Disable candition will be. et with Gulput open circuit

FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS

T

20
v
FH 0%
Vee
VpL 2
g
—_— ey, —— t
ta--| |
Data-1
_J |
Data-2 I l
Data-N J I
[e— g
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| TTL PROM

MCM7641/MCM7641A

MCM76841/41A BLOCK DIAGRAM

4096-Bit
Memory Array
(32x128)

1129

128 Transmission Gates

10of16 10of 16 10f16 | 10f16 1of 16 1of16 | 10of18
Decode | Decode | Decode | Decode | Decede | Decode | Decode

10f16
Decode

T2y :
Pl L
{1} 5
A7 O— column [+ 1of32 2z ,
@ Address Column hh g
A Q -Buffers - D.ecodel .
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40 O— -
ol .
(fl()? Chip
csaolD Select Vg = Pin 24
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MCM7643
@ MOTOROLA MCM7643A

4096-BIT PROGRAMMABLE READ ONLY MEMORY

The MCM7643 and MCM7643A, together with various other 76xx LA
series TTL PROMS, comprise a complete and compatible family
having common dc elgctrical characteristics and identical program- 4096-BIT PROGRAMMABLE
ming requirements. They are fully decoded, high-speed, field- READ ONLY MEMORIES

programmable ROMs and are svailable in commonly used organiza-
tions, with three-state outputs. All bits are manufactured storing a - -
logical 1" (outputs high), and can be salectively programmed for MCM7643.A — 1024 x 4 THREE-STATE
lagical 0" {outputs low). '

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
sircuitry provides fast access time. .

Allpinguts are compatible 1o industry-standard PROMs and
ROMs.

In addition to the conventional $torage array, extra test rows and
columns are included to assure high programmability, and guaran-
tee parametric and ac performance. Fuses in these test rows and

TTL PROM

columns are l_:lown prior to shipment. : PIN ASSIGNMENT
® Common d¢ Electrical Characteristics and Programming
Procedure MCM7643DC/ADC
@ Simpie, High-Speed Programming Procedure MCM7843PC/APC
{1.0 Second per 1024 Bits, Typical) Y
® Expandable — Three-5tate QOutputs and Chip Enable inputs . 10 Al Vecka e,
2 A AT E 17

@ Inputs and Outputs TTL-Compatible R 16
Low Input Current — 250 A Logic “0™, 40 pA Logic 1" N 2 A8
Full Qutput Drive — 16 mA Sink, 2.0 mA Source =~ AS 3 18

. . 5 . A0 -3 — R T

® Fast Access Time — Guaranteed for Worst-Case N2 Sequencing, & o= a1 ozl 12
Over Commercial Temperature and Voltage Ranges 7 0= A2 ozl 12

® Pin-Compatible with industry-Standard PROMs and ROMs 8 oo & oalm 1
9 ] Gnd TSy 10

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Qperating Supply Voltage Vee +70 Vdc
Input Voltage Vin +5.5 Ve
Operating Ouiput Voltage VoH +7.0 Vdc
Supply Current e 850 mAdc
Input Current lin -20 mAde
Output Sink Current Ig 100 madc
Operating Temperature Range Ta Oto+75 °C
MCM7643xxx

Storage Temperature Range Tstg . -568 tp +160 °C
Maximum Junction Temperature LA 178 °c
NOTE:

Permanent device damage may sccur if ABSOLUTE MAXIMUM RATINGS are exceeded.

Fungtional operation should be restricted to RECOMMENDED OPERATING CONDITIONS,

Exposure to higher than r ded voltages tor ded periods of time could affect

device reliability. {While programming. follow the programming specifications.}
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TTL PROM

MCM7643/MCM7643A

GUARANTEED OPERATING RANGE (T = 0°C to +75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Voo 4.75 5.0 525 Vde
Inpui High Voltage VIH 20 - . — Vdc
Input Low Voltage viL - - 038 Vde
DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Output
Symbol Paramaeter Test Conditions Min Typ Max Unit
hH Address/Enable i ViH = Voo Max - — 40 pAde
" nput Current ] V=045V — -0.1 =0.25 mAde
VOH Output Voltage 1 loH = -2.0 mA, Vee Min 24 3.4 —_ Vde
VoL “07 | IgL = +16 mA, Vi Min — 0.35 0.45 vdc
IOHE Qutput Dissblad “1" | Vou = +5.25 V, Voo Max - - a0 pAde
IoLE Curtent “0” | VoL=+0.3 V, Ve Max — — -4 whde
ViK Input Clamp Voltage lin=-18 mA - — 1.2 Vde
log Qutput Short Circuit Current | Voo Max, Vo e =00V -15 - =70 mAde
’ ' One Output Only for 1.0 s Max . .
lee Power Supply Current Ve Max - 100 140 mAde
. . All Inputs Grounded
CAPACITANCE (f = 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.}
] Characteristic Symbol Tvp Unit
Input Capacitance Cin 8.0 " pF
Qurput Capacitance Cout 1¢ pF
AC OPERATING CONDITIONS AND CHARACTERISTICS (Full operating voltage and temperature)
MCM7643 MCM7643A
010 +76°C O 10 +76°C
Characterigtic Symbol Typ Max Typ Max Unit
Address 1o Output Access Time 1AL 50 70 40 50 ns
Chip Enable Access Time tEA 25 30 25 30 ns
NOTE: AC limits guarentsed for worst case n2 ial with test fi of 5.0 MHz. :
TIMING DIAGRAM AC TEST LOAD
‘ vee
| —
S 3.0V
! v © 1.5 VX X1 BV 300
Address 1.5 VX
oov ©% T T 0.0V . .
‘AA—": g a - -~ e—tEa Test Point Oy’
i | L
Qutput 1.5 VX "0 Qutput 1.6 v\ %1.5 v 20pF* 3 600
I
t. ty<50ns 1

9-12
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MCM7643/MCM7643A

PROGRAMMING

The PROMs are manufactured with all bits/outputs Logical
1" (Output High). Any desired bit/output can be programmed fuses intact generating an output high. Programming a
to a Logical “0™ {Output Low} by foHowing the simple procedure fuse will cause tha output to go low in the verity mode,
shown below. One may build his own programmer to satisfy the 6. Other bits in the same word may be programmed while the
specifications described in Table 1, or buy any of the commer- Ve inputis raiged to Vpy by applying output enable pulses
cially available programmers which meet these specifications, to each output which is to be programmed. The output
These PROMSs can be programmed automatically or by the man- enable pulses must be saparated by a minimum interval
ual procedure shown below. of 4.
Lower Vi 10 4.5 Volts following adelay of tg from the last
pregramming enable pulge applied to an output.
Enable the PROM for verification by applying a logic "0
{VjL) to the CS input.
If any bit does not verify as programmed, repeat Steps 2
through 8 until the bit has received a total of 1.0 ms of pro-
gramming time, Bits which do not program within 1.0 ms
may be consitered programming rejects. Multiple pulse of

for programming. Note that the PROM is supplied with

~

PROGRAMMING PROCEDURE
1. Address the PROM with the binary address of the selected
word to be programmed. Address inputs ate TTL-compa-
tible. An open circuit should not be used to address the
PROM. .
2. Disable the chip by applying input high (ViH} 10 the T8
input. TS input must remain at Vi for programming. The

-

@

chip select is TTL-compatible. An open circuit should not
be used to disable the chip.

3. Disable the programming circuitry by applying an Output
Voltage Disable of less than Vopp to the output of the
PROM. The output may be left open 1o achieve the disable.

4. Raise Vg 1o Vp with rise time equal 1o ty.

B. Afteradelay squal to or grester thanty, apply a pulse with

durations shorter than 1.0 ms may be used to enhance
programming spead.

. Repeat Steps 1 through 9 for all other bits to be pro-

grammed in the PROM.

. Programming rejectsreturnedto the factory mustbe

accompanied by data giving address with desired and
actual output data of a location in which a programming

=
Q
o
[+ 8
-
[
[

amplitude of VOpe and duration of t, to the cutput selected failure has occured.

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbol Parameter Min Typ Max Unit
ViH Address Input 2.4 5.0 50 v
ViL Voltage (1] - 0.0 04 08 \4
VPH Pragramming/Verify 11.76 120 1226 v
VpL Voltage to Ve 45 4.5 65 . v
lece Programming Voftage Current Limit 600 600 650 mA’

with Vpy Applied
ty Voltage Rise and 1.0 1.0 10 us
tf Fall Time 1.0 1.0 19 us
g Programming Delay 10 0 100 us
tp Programming Pulse Width 103 — 1000 us
oc Programming Duty Cycle — 50 20 %
Qutput Voltage i
Vore Enable 100 105 11.0 v
Vorp Disable {2} 4.5 5.0 . 5.5 v
10PE Output Voltage Enable Current 20 4.0 10 mA
Ta Ambient Temperature — 25 75 °C

{1} Address and chip selact should not be left open for Vi
2} Disable condition will be met with output open circuit.

FIGURE 1 — TYPICAL PROGRAMMING WAV EFQRMS

— <0
Veu 90%
Voo
v 10%
PL
T
e fotra — - 16
‘d—-i ‘
Data-¥
J [ —
Data-2 g J I
Data-N
" 1
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TTL PROM

MCM7643/MCM7643A

MCM7643/43A BLOCK DIAGRAM

(16) .
A8 i o]
(17)
AT O— e
{1} 6 |.... : .
A8 O cotumn 1 of 64 64 4095-Bit
(2) | Address Column R Me{’é‘;’\‘ E::;av
x
A5 O Buffers - Decode
(3}
Ad Ol o]
14)
A3 O— L-
;I 64
16 64 Transmission Gates
(15) —
1 of 16 Tof16 Tefl6 1of 16
A9 O- 4 h" Decode | Decode | Decode | Cacode
7 Row 1oi16
A2 O—{ Address [ Row
Buffers Decode
(6)
ar o -
(5)
AQ O .
B \ ¥ Y '
— I3
cs10—
T > Cutput Buffers
CS2 Q- Select
Buffer Vge = Pin 18 ltM) J)na) (!(12; (Lm)
Gnd=Pin ®
- o 02 03 04
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MCM7649
@ MOTOROLA MCM7649A

4096-BIT PROGRAMMABLE READ ONLY MEMORY TTL

The MCM7649 and MCM7649A, together with various other 76xx 4096-BIT PROGRAMMABLE
series TTL PROMSs, comprise a complete and compatible family hav- READ ONLY MEMORIES
ing common dc electrical characteristics and identical programming
requirements. They are fully decoded, high-speed, field-program-
mable ROMs and are available in commonly used organizations, MCM7649,A — 512 x 8 THREE-STATE
with three-state outputs. All bits are manufactured storing a Logic
“1" {outputs high), and can be selectively programmed for Logic ‘0"
{outputs low).

The field-programmable PROM can be custom-programmed 1o
any pattern using a simple programming procedure. Schottky bipolar
circuitry provides fast access time,

All pinouts are compatible toindustry-standard PROMs and ROMs.

In addition 1o the conventional storage array, extra test rows and
columns are included to assure high programmability, and guaran-
tee parametric and ac performance. Fuses in these test rows and
columns are blown prior to shipment.

- @ Common DC Electrical Characteristics and Programming

TTL PROM

Procedure . P SUFFIX
PLASTIC PACKAGE
& Simple, High-Speed Programming Procedure CASE 738-02

{1.0 Second per 1024 Bits, Typical)
® Expandable — Three-State Cuiputs and Chip Enable Inputs

® Inputs and Qutputs TTL-Compatible
Low Input Current — 280 pA Logic “0", 25 uh Logic """
Full Qutput Drive — 16 mA Sink, 2.0 mA Source

® Pin-Compatible with industry-Standard PROMs and ROMs PIN ASSIGNMENT

® Fast Access Time — Guaranteed for Worst-Case N2 Sequencing,
Over Commercial Temperature and Voltage Ranges
MCM7649 60 ns Maximum

MCM7649A 45 ns Maximum MCM7649PC/APC
0 A4
t = A0 Vec = 20
2033 A A8 D19
ABSOLUTE MAXIMUM RATINGS {See Note) e a7 =18
Rati Symbol Va Unit 4558 A8 =17
ating ymbol alue i I Py Eo
Operating Supply Voltage vee +7.0 Vdc s — o1 Ebois
Input Voliage Vin +5.5 Vde 7oz [ol-f = BT ]
Operating Output Vollage VOH +7.0 Vde gcjo3 PETR oy 4 v R K]
Supply Current Ice B850 mAdc 404 osfl12
E= 11
Input Current . lin ~20 madc 10 L Gnd 08
Output Sink Current lo 100 mAdc
Qperating Temperature Range Ta, O10+75 °C
MCM7649xxx - - . . PIN DESIGNATION
Storege Temperature Range Tstg -85 t0 +150 eC Ad-AB Address Inputs
Maximum Junction Temperature T +175 o0 01-08 Data Qutputs
Chip Enable

NQTE:
Permanent device demage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation shouid be restricted to RECOMMENDED OPERATING CONDITIONS.
Exposure to higher than recommended voltages for axtended pariods of tima could affect
davice reliability. {While programming, follow the programming specifications.)

9-15
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MCM7649/MCM7649A

GUARANTEED OPERATING RANGE (Ta = 0°C 10 +75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Voo 475 50 5.25 Vde
1 Input High Voltage ViH 2.0 - — Vde
input Low Voltage VIL - — 08 Vdc
g DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Qutput
o Symbol Parameter Test Conditiens Min Typ Max Unit
[o W [ 1T Address/Emable - 17 | Vig= Ve Max — — 25 wAde
d Iy - Input Current O V=045V — -01 -0.25 mAdc
(] VoH Quiput Voltage “1 IpH = -2.0 mA, Voo Min 24 3.4 — Vde
- VoL "0 | 1gL=+18 mA. Ve Min — 035 | 050 vdc
IOHE Qutput Disabled 17| VpH=+5.25V, Voo Max - - 40 whde
0LE Current "o VoL = +0.3 V. Vo Max - - -40 uAde
ViK Input Clamp Voitage lin=-18 mA - - -t.2 Vde
log Output Short Circuit Current | Voo Max, Vg = 0.0V -20 - -160 mAde
One Output Only for 1.0 s Max
lee . Power Supply Current Voo Max - 120 170 mAgc
: : All Inputs Grounded
CAPACITANCE (T4 = 25°C, periodically sampled sather than 100% tested.)
Paramater Test Conditions Symbol Typ Unit
tnput Capacitance Vee=B0V. Vip=2.0V. 1= 1.0 MHz Cin 8.0 . pF
Qutput Capacitance VeC =580V, Vin=2.0V, f= 1.0 MHz Cout ] pF

AC OPERATING CONDITIONS AND CHARACTERISTICS (Full operating voltage and temperature)

i MCM7649 MCM7649A
0 to +78°C O to+76°C
Charactaristic Symbol Typ Max Typ Max Unit
Address to Qutput Access Time AA 40 60 35 45 ns
Chip Enable Access Time tEA, 30 40 26 38 ns

NOTE: AC limits guaranteed for worst case N2 sequential with maximum test frequency of 5.0 MHz.

TIMING DIAGRAM : AC TEST LOAD
Vee
: a0 3.0V
0V £ 15V 1.5V 300
Address 1BV 7 TN ————
VK ooy A Y
‘AA—": Co— tEA—= = —-(l r—tea Test Point Oy
! { 1
Output 15v “0” Qutput 1.5 VSS ?{1.5 v 0oF* 500
1 I
ty, ty < 5.0 ns

*Inctudes Scope and Test
Fixture Capaciiance
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MCM7649/MCM7649A

PROGRAMMING

The PROMs are manufactured with all bits/outputs Logical
“1” {Qutput High). Any desired bit/output ¢an be programmed
10 & Logical "0 {Output Low) by following the simple progedure
shown below. One may build his own programmer to satisfy the
specifications described in Table 1, or buy any of the commer-
cially available programmers which meet thesa specifications.
These PROMSs c¢an be programmed automatically or by the man-
ual procedure shown below,

PROGRAMMING PROCEDURE
1. Addrass the PROM with the binary address of the selected
waord to ba programmed. Address inputs are TTL-compat-
ible. An open circuit should not be used to address the
PROM, —
Disable the chip by applying input high {Vyy} to the C8
input. CS input must remain at V| for programming. The
chip select is TTL-compatible. An open circuit should not
be used to disable the chip.
Disable the pregramming circuitry by applying an Output
Voltage Disable of less than Vopp to the output of the
PROM. The cutput may be left opanto achieve the disable.
. Raise Vg to Vpy with rise time equal to t.
. After a delay equal to or greater than tg, apply a puise with
amplitude of Vg pg and duration ot t to the cutput selected

w »

(LR

]

a o~

10.

for pregramming. Nete that the PROM is supplied with
fuses intact generating an output high. Programming a
fuse will cause the output to go low in the verify mode.
Other bits in the same word may be programmed whils the
Vg inputis raised 1o Vipy by applying output enable pulses
to each output which is to be programmed. The output
anable pulses must be separated by a minimurm interval
of vy,

. Lower Ve te 4.5 Volts following a detay of tg from the last

programming enable pulse applied to an output.

. Enable the PROM for verification by applying a Logic 0"

VML) 10 the €8 input,

. If any bit does not verify as programsmed, repoat Steps 2

through 8 until the bit has received atotal of 1.0ms of pro-
gramming time. Bits which do not program within 1.0 ms
may be considerad programming rejects. Multiple pulse of
durations sherter than 1.0 ms may be used to enhance
programming speed.

Repeat Steps 1 through @ for all other bits 10 be pro-
grammed in the PROM.

. Programming rejects returned 1o the factory must be

accompanied by data giving address with desired and
actual output data of a location in which a programming
failure has occurred.

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbol Parameter Min Typ Max Unit
Vi Address Input 24 5.0 5.0 v
ViL Voitage (1) 0.0 04 08 v
VPH Programming/ Verify 11.75 120 12.25 v
VpL Voltage to Vigo i 4.5 4.5 55 v
iccp Programming Veltage Current Limit with Vpy Applied 800 £00 450 mA
1 Voltage Rise and E 1.0 1.0 10 us
4 Fall Time 1.0 1.0 10 ©$
1d Programming Delay 10 10 100 us
p Pregramming Pulse Width 100 — 1000 s
[ Pregramming Duty Cycle — 50 90 %
Output Voltage

Vopg Enable 10.0 10.5 1.0 v

VorD Disable {2) 4.5 5.0 55 v

lopPg Output Voltage Enable Current 1.0 4.0 10 mA
TA * Ambiert Temperature — 26 75 °C

{1} Address and chip select should nol be left open for Vig.
i2) Disable condition will be met with outpul open circuit.

FIGURE 1 — TYPICALPROGRAMMING WAVEFORMS

—] <Q |0
Ven 90%
Veo
10%
V| ———
T
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s
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Dsta-2 ‘ [
Data-N
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TTL PROM

MCM7649/MCM7649A

MCM7€48/49A BLOCK DIAGRAM

19}
A8 O—d 4
(18} I3 .
AT O—] Column [ 1t of 32 22 4096-Bit
an Address Column e ) Memaory Array
A6 O Butfers | | Decode . (32x128)
16}
AS O o
(5
A4 00— et
F12e -
4y
A3 Ol BB 16 128 Transmission Gates
T T | tet1a | 1ot18 [ 1ette | Tofte | vof1s | tofte | 1of16 | 1of16
a Decode | Decode | Decode | Decode | Decode | Decods | Decode | Decode
3] Row 1of 16 ]
A2 O— Address [ Row
Decode
@ Buffers
Al O—d =
4] n
AQ O
L 4 Y Y Y i Y
. Output Buffers
_ {18 chip e
CE O— Sselect . .
Voo = Pin 20 As 47 ‘ls (L{QJ 111 lm lIS 4,14
Buffer ond = Pin 10 ©) 7 8 1) 12} (13} (14)
. at 02 03 04 05 06 Q7 08
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@ MOTOROLA pr (?#77668811A

organizations, with three-state outputs. All bits are manufactured
stering a logical 717" {ouiputs high), and can be selectively
programmed for logical "0" {outputs low).

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming proceduse. Schotiky bipolar
circuitry provides fast access time.

8182-BIT PROGRAMMABLE READ ONLY MEMORY ﬁ,_

The MCM7681 and MCM?7681A, together with various other ; . E
76xux series TTLPROMS, comprisé a complete and compatible family 8192-BIT PROGRAMMAGBLE o
having common dc electrical characteristics and identical READ ONLY MEMOR‘,ES [« o
programming requirements. They are fully decoded, high-spead, o
field-programmable ROMs and are available in commonly used MCMT7681.A — 1024 « 8 THREE-STATE )

=
o

Pincuts are compatible to industry-standard PROMs and ROMs. PIN ASSIGNMENT
in addition, the MCM7681 is a pin compatible replacement for the
512 = 8 with Pin 22 connected as A9 on the 1024 x §. MCM7681DC/ADC
In addition to the conventional storage array, extra test rows and MCM7&B1PC/APC
columns are included to assure high programmability, and guaran- 5
tee parametric and ac performance. Fuses in thesé test rows and 1= A7 Voo 24
columns are blown prior to shipment. 2 A8 AB !:p 23
® Common de Electrical Characteristics and Programming 3cg A5 =k
Procedure 4] Aa T
® Simple, High-Speed Programming Procedure 5§ A3 TSZ b5 20
(1.0 Second per 1024 Bits, Typical) e a2 cs3 19
® Expandable — Three-State Qutputs and Chip Enable Inputs TR A csapone
, o8 17
& Inputs and Qutputs TTL-Compatibie 8 z A0 o ..;,:3 o
Low Input Current — 250 pA Logic ~'0”, 40 A Logic 17 9 — o !
Full Output Drive — 16 mA Sink, 2.0 mA Source w0 02 @8 1315
. . — o5 314
@ Fast Access Time — Guaranteed for Worst-Case N2 Sequencing. " — o3 PR
Over Commercial Temperature Ranges and Voltage Ranges 12 —Gnd

& Pin-Compatible with tndustry-Standard PROMs and ROMs

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Operating Supply Voltage Vee +70 Vdc
input Voliage Vin +55 Vde
Operating Output Voltage YoH +7.0 Vdc
Supply Current Ice 650 mAde
Input Current - lin -20 mAdc
Qutput Sink Current I 100 mAdc
Opearaling Temperature Range Ta Oto+75 eC
MCM7687 70

Storage Temperature Range . Tsig -66 10 +150 eC
Maximum Junction Temperature Ty +175 e
NOTE: N

Permanent device damage may occur it ABSOLUTE MAXIMUM RATINGS are sxceeded,

Functional operation should be restricted to RECOMMENDED OPERATING CONBITIONS

Exposure to higher than recommended voltages for extended periods of lime could affect

device reliability. [While-programming. follow the programming specifications.}
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TTL PROM

MCM7681/MCM7681A

GUARANTEED OPERATING RANGE (T4 = 0°C to+75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 476 50 5.26 Ve
input High Voltage . Vi 2.0 - — vde
Input Low Vpliage ViL - - 08 vde
DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Output
Symbol Paramater Test Conditions Min Typ Max - Unit
ItH Address/Enable i Vi = Vioc Max - — 40 nAde
L Input Current "o ViL=046V . - -0.1 -0.25 made
VOH Qutput Vehage “17 | IgH = -2.0 mA, Voo Min 24 34 - vde
VoL o lgy, = +18 mA, Voo Min - 0.35 045 Vdc
IoHE Output Disabled “17 | VoH=+5.26V. Voo Max | — — 40 whAde |
lQLE Current 0" VoL =+0.3V, Voo Max - —_ -40 pAde
ViK Input Clamp Vohage lin=-18 mA ) — — 1.2 vde
los Output Short Cirguit Current | Voo Max, Vg = 0.0V -186 - =70 madc
One Cutput Only for 1.0 s Max
lee Power Supply Current Ve Max — 110 | 150 mAde
All inputs Grounded
CAPACITANCE (f= 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.)
’ Characteristic Symbol Typ Unit
Input Capacitance Cin 80 pF
Qutput Capacitance Cout 10 oF
AC OPERATING CONDITIONS AND CHARACTERISYICS (Fult operating voltage and temperature}
MCM7681  MCM7681A
0 to +75°C 0 to +75°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Output Access Time tad - 70 = " 50 ns
Chip Enable Access Time 1EA 30 40 30 40 ns
NOTE: AC limits guarantaed for worst case n2 q I with tesi fr of 5.0 MHz.
TIMING DIAGRAM AC TEST LOAD

1
1
Agaren 1.8 v I

Qutput

‘AA_'J| :-—
1.5V
1

cs 3.0V
3oV 15 \j ﬁ.s v
cs - A 0.0V
ooV [ 1
tea—m - = P—tEa
| [}
Q" Qutowt 1.5 v\ ?{1.5 v
r
. 14 < 5.0ns

Vee

Teut Point

A0 pF*
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MCM7681/MCM7681A

PROGRAMMING

The PROMs are manufactured with all bits/outputs Logical
1" {Output High}. Any desired bit/output can be programmed
10 a Logical “'0” {Quiput Low) by follewing the simple procedure

for programming. Note that the PROM is supplied with
fuses intact generating an output high. Programming a
fuse will cause the gutput to go low in the verify mode.

shown below. One may build his own programmer to satisfy the 5. Other bits in the same word may be programmed while the

spacifications described in Table 1, or buy any of the commer- Ve input is raised to Vpy by applying output enable pulses

cially available programmers which meet these specifications. 1o each output which is to be programmed. The output E

These PROMS can be programmed autormnatically or by the man- enable pulses must be separated by a minimum interval

val procedure shown below. ot g, O
7. Lower Vi to 4.5 Volts following a delay of tg from the last [ ol

PROGRAMMING PROCEDURE programming enable pulse applied to an output.

1. Addressthe PROM with the binary address of the selected 8. Enable the PROM for verification by applying a logic 0" o
word to be programmed. Address inputs are TTL-compa- (VjLHio the T8 input. |
tible. An open circuit should not be used to address the 9. If any bit does not verify as programmed, repeat Steps 2 '_
PBOM‘ . o . —” through B until the bit has received atotal of 1.0 ms of pro- o

2. Disable the chip by apptying input high {Vj} to the CS gramming time. Bits which do not program within 1.0 ms
input. T8 input must remain a1 Vi for programming. The may be considered programming rejects. Multiple pulse of
chip select is TTL-compatible. An open circuit should not durations shorter than 1.0 ms may be used to enhance
be used to disable the chip. programming speed.

3. Disable the programming circuitry by applying an Qutput 10, Repeat Steps 1 through 9 for all other bits to be pro-

Voltage Disable of less than Vopp 10 the output of the grammed in the PROM.
PROM. The cutput may be left open to achieve the disable. 11, Programming rejects returned to the factory mustbe

4. Raise Vi te Vpy with rise time equal 10 1 accompanied by data giving address with desired and

5. After adelay equal to of greater thanty, apply a pulse with actuzl output data of a location in which a programming

amplitude of VopEg and duration of i to the output selected

failure has occured.

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbol Parasmater Min Typ Max Unit
ViH Address input 24 50 5.0 v
VIL Voltage (1) 0.0 04 0.8 v
VPH Programming/Verify 11.75 120 12.25 v
VpL Voltage 10 Vioe 4.5 4.5 58 v
Iccp Programming Voltage Current Limit 600 600 650 mA

with Vpy Applied
1y Voltage Rise and 1.0 10 10 us
1f Fall Time 1.0 10 10 us
%] Pregramming Detay 10 10 100 us
tp Programming Pulse Width 100 - 1000 s
e Programming Duty Cycle - 50 20 %
Output Voltage
VOPE Enable 100 105 1.0 v
VoPD Disable {2} 45 50 565 v
lope Qutput Voliage Enable Current 2.0 40 10 mA
Ta Ambient Temperature — 25 75 oC

{1} Address and chip select should not be left open for V.
{2} Disable condition will be met with dutpul open circuil.

FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS

Y -y
FH 90%
Vee
10%
VeL
-t
—d a1y — %
tq
Data-1
—_ | —
Data 2 I I

Data-N r—[
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MCM7681/MCM7681A

MCMW7681/81A BLOCK DIAGRAM
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8}
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: Y Y Y \ j Y Y Y
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{193 Select .
CS3O== Bufer Ve = Pin 24 9) 0 T 113) 4 {15} (18) a7
csa 018 Gnd = Pin 12 ‘
a3] 02 03 04 05 06 o7 08
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MCM7685
@ MOTOROLA MCM7685A

8192-BIT PROGRAMMABLE READ ONLY MEMORY

The MCM 7686 and MCM768BA, tagether with various other 76xx T
series TTL PROMS, comprise a complete and compatible family :
having common de electrical characteristics and identical program- 8192-BIT PROGRAMMABLE
mingrequirements. They are fully decoded, high-speed, field- READ ONLY MEMORIES

programmable PROMs and are available in commonly used organi-
zations, with three-state cutputs. All bits are manufactured storing
a logical 1" [outputs high), and can be selectively programmed for
logical '0" {outputs low).

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
citcuitry provides fast access time.

Pinouts are compatible 10 industry-standard PROMs and ROMs,
The MCM7BB5 is a pin compatible replacement for the 1024 x 4
organization with Pin 8 connected as A10 on the 2048 = 4.

In addition 1o the conventional storage array, extra test rows and
columns are included to assure high programmability, and guaran-
iee parametric and ac performance. Fuses in these test rows and
columns are blown prior to shipment. . PIN ASSIGNMENT

MCM7685 A — 2048 » 4 THREE-STATE

TTL PROM

® Common dc Electrical Characteristics and Programming

Procedure :
MCM76850C/ADC

@ Simple, High-Speed Programming Procedure
{1.0 Second per 1024 Bits, Typical) MCM768BPC/APC
® Expandable — Three-State Quiputs and Chip Enable Inputs : s
@ Inputs and Outputs TTL-Compatible : Tegas Voo = 18
Low Input Current — 250 uA Logic "0, 40 uA Logic 17 2eg A% ATED 1Y
Full Qutput Drive — 16 mA Sink, 2.0 mA Source 3cg Ag ABFED 18
4 a3 2915

® Fast Access Time — Guaranteed for Worst-Case N2 Sequencing,

Commercial Temperature Ranges and Voltage Ranges S a0 Al =R L

@ Pin-Compatible with Indusiry-Standard PROMs and ROMs s A 02313
70 a2 035112

g Aai0 calE3d 11

9 L] Gnd [} =R 1]

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Operating Supply Voltage Yoo +7.0 Vdc
Input Voitage Vin +6.5 Vdc
Operating Output Voltage VoH +7.0 vde
Supply Current ice 650 mAde
Input Current ) lin -20 mAde
Qutput Sink Current lo 100 mAde
Qperating Temperature Range Ta Qo 75 °C
MCM7685xxx
Storage Temperature Range Tslg -85 10 +180 °C
Maximum Junction Temperature Ty +17% °C
NOTE:
Perrmanant device damage may ceour if ABSCLUTE MAXIMUM RATINGS are excesded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDITIONS,
Exposure to higher than recommended vohiages for exiended periods of time could affect
device raliability, (While arogramming, follow the programming specifications.}

9-23




TTL PROM

MCM7685/MCM7685A

GUARANTEED OPERATING RANGE (Tp = 0°C 10 +75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Voo 475 50 . 5.25 Vde
Input High Voltage ~ Vid 20 - — . vde
Input Low Voltage : viL - — 08 vde
DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Output
Symbol Parameter . Tast Conditions Min Tvp Max Unit
Iy Address/Enable h Vi = Voo Max — -— 40 pAdc
I Input Current 07 | wL=045v — -0 -0.25 mAdc
Vo Output Voltage i lgH = -2.0 mA, Voo Min 24 3.4 — Vdc
VoL g tgL = +16 mA, Voo Min - 0.35 0.45 Vde
fOHE Output Disabled 1" | VoH=+56.25V, Vo Max — — 40 pAde
loLE Current <O | vou, =403V, Ve Max — — -40 nAde
Vik Input Clamp Voliage tin =-18 mA — — -1.2 Vdc
ios Output Short Circyit Current | Voo Max, Vg = 0.0V -15 - -70 mAdc
) One Output Onty for 1.0 5 Max
'l Power Supply Current Voo Max — 80 150 mAdc
All Inputs Grounded
CAPACITANCE {f = 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% 1ested.} )

Characteristic Symbol Typ Unit
tnput Capacitance Cin 80 pF
Qutput Capacitance Cout 10 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS (Full operating voltage and temperature)

MCM7885 MCM7686A
0 to +76°C 0 to +76°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Qutput Access Time LYYy 45 70 40 56 ns
Chip Enable Access Time tea 30 40 30 a0 ns
NOTE: AC limits guarantead for worst case N2 sequential with maximum test frequency of 6.0 MHz.
TIMING DIAGRAM AC TEST LOAD
. Vee
\ aoy & 15\.'* ;Xt_.sv oV 300
Addrow 1.5 vIHK ooy ©S B P 0.0 V )
1AA—": :_,__ tEa—= I,-— —-|l I,-‘_tEA Teat Peint Oy
Output 1.8 VX “0" Output 1.5 V \I %1.5 v 30pF* 500
t. < 5.0 03 L
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MCM7685/MCM7685A

PROGRAMMING
The PROMs are manufactured with all bits/outputs Logical
1" {Qutput High}. Any desired bit/output can be programmed
to a Logical 0" {Qutput Low} by following the simple procedure
shown below, One may build his own programmer 1o satisfy the
specifications described in Table 1, or buy any of the commer-
cially available programmers which meet these specifications. 1o each output which is to be programmed. The output
These PROMs can be programmed automatically or by the man- enable pulses must be separated by a minimum interval
ual procedure shown below. of tg.
. Lower V¢ to 4.5 Volts following adelay of 14 from the last
programming enable pulse applied to an output.
. Enable the PROM for verification by applying a logic "0™
(VjL) to the CS input.
. If any bit does not verify as programmed, repeat Steps 2

for programming. Note thai the PROM is supplied with
fuses intact generating an output high. Programming a
fuse will cause the output to go low in the verify mode.

. Other bits in the same word may beprogrammed white the
Vi c inputis raised to Vpp by applying output enable puises

-,

~

PROGRAMMING PROCEDURE
1. Address the PROM with the binary address of the selected
word te be programmed. Address inputs are TTL-compa-
tible. An open circuit should not be used to address the

=]

0

PROM.

through B until the bit hasreceived a to1al of 1.0 ms of pro-

2. Disable the chip by applying input high (Vi) to the 5 Mot . A -
input. T8 input r‘:w:t r::-lziinga:vpu fon"gr ¢ rlrr:'m?irt\ erii gramming time. Bits which dt? notprogram wnhm 1.0ms
F,’ ) ‘p ! 1F For b 09 N 9- may be considered programming rejects. Multiple pulse of
chip select is TTL-compatible. An open circuit should not durations shorter than 1.0 ms may be used to enhance
be used te disable the chip. programming speed.
3. Disable the programming circuitry by applying an Output 10. Repeat Steps 1 thsough @ for ad other bits to be pro-

Voltage Disable of less than Vopp to the output of the
PROM. The output may be leftopen 1o achieve the disable.

4. Raise Ve to VpH with rise time equal to ;.
. Afier a delay equal to or greater than ty, apply a pulse with
amplitude of Vpg and duration of tpto the output selected

<

grammed in the PROM.

. Programming rejectsreturnedtothe factory must be

accompanied by data ‘giving address with desired and
actual output data of a Jocation in which a programming
failure has occured.

TTL PROM

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbol Parameter Min Typ Max Unit
ViH Address Input 24 5.0 5.0 v
VL Voltage (1} ‘0.0 04 0.8 v
VPH Programming/Verify 11.76 12.0 12.25 v
VpL Voltage to Voo 45 45 5.5 v
lecp Programming Voltage Current Limit 600 800 650 mA

with Vpy Applied
i Voltage Rise and 1.0 - 10 10 P
tf Fall Time 1.0 1.0 10 us
1d Programming Delay 10 10 100 MS
tp Programming Pulse Width 100 — 1000 s
DC Programming Duty Cycle — 50 90 %
Qutput Voltage
VopPE Enable 100 10.6 Mo A
VOPD Disable (2) 45 . 50 5.5 v
loPE Qutput Voltage Enable Current 20 40 ) 10 mA
TA Ambient Temperature - 25 75 °C

(1) Address and chip select should not be left of)en for Viyy.
{2) Disable condition will be met with outpul open circuit.

FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS.

Vee

Data-1

Data-2

J

Data-N

po— g4
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TTL PROM

MCM7685/MCM7685A

MCM7685 /85A BLOCK DIAGRAM
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MCM76161
@ MOTOROLA MCM76161A

16384-BIT PROGRAMMABLE READ ONLY MEMORY

TTL

logicat ~'1"" {cutputs high), and can be selectively programmed for
logical 0" (outputs low).

The field-programmable PROM can be custem-programmed to
any pattern using a simple programming procedure, Schottky bipolar
circuitry provides fast access time.

Pinouts are compatible 1o industry-standard PROMSs and ROMs.
The MCM78161 ts a pin compatible replacement for the 1024 x 8 -
with Pin 21 connected as A10 on the 2048 = 8. PIN ASSIGNMENT

The MCM768161 and MC76161A, together with varicus other - E
TExx series TTL PROMS. comprise a complete and compatible family
having common dc electrical characteristics and identical program- 16384-BIT PROGRAMMABLE o
mingrequiremants. They are fully decoded, high-speed, field- READ ONLY MEMORIES 0@
programmable ROMs and are available in commonly used organiza- o.
tions, with three-state outputs. All bits are manufactured storing a MCM76161,A — 2048 » 8 THREE-STATE |
. -
-

In addition 10 the conventiona! storage array, extra test rows and
celumns are included 10 assure high programmability. and guaran- MCM76161DC ADC
tee parametric and ac¢ performance. Fuses in these test rows and MCM76161PC/APC
celumns are Blown prior to shipment. =
® Common dc Electrical Characteristics and Programming ) ! a7 s —
Procedure 2 o A6 a8 o 23
® Simple. High-Speed Programming Procedure 3 a8 ag 3 22
{1.0 Second per 1024 Bits, Typical} 4 ] A4 AIC = 21
@ Expandable — Three-State Qutputs and Chip Enable Inputs 5 A3 Cotsmpee
: 19
® Inputs and Qutputs TTL-Compatible 8 = Af cs2 :'18
Low Input Current — 250 pA Logic "0"", 40 uA Logic 1" A R
Full Output Drive — 16 mA Sink, 2.0 mA Source 8 L3 A0 o817
| . 301 pl =Rt
® Fast Access Time — Guaranteed for Worst-Case N2 Sequencing, g © '
Over Commercial Temperature and Voltage Ranges B l:‘ oz o8 =
" . . 11 o3 0514
@ Pin-Compatible }mth Industry-Standard PROMs and ROMs. 12 =Jand 0abETa

ABSOLUTE MAXIMUM RATINGS (See Notel

Rating Symbel Value Unit
Cperating Supply Voltage Ve +7.0 Y -
Input Voltage Vin +5.5 Vdc
Operating Qutput Voltage VoH +7.0 Vdc
Supply Current Ice 650 mAdc
Input Current bin -20 mAdc
Quiput Sink Current ' lo 100 mAde
Qperating Temperature Range Ta D10 +75 °C

MCM76161xxx

Storage Temperature Range " Taig -85 10 +150 °C
Maximum Junction Temperature Ty +175 °c

HNote
Parmanent device damage may oceur if ABSOLUTE MAXIMUM RATINGS are exceeded Funclional
* operation should be resiricted to RECOMMENDED OPERATING CONDITIONS. Exposure to higher
than racommended voltages for exanded pericds of time could atfect device reliabitity. (While
pragramming. follow the programming specrications.)
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TTL PROM

MCM76161/MCM76161A

GUAFiANTEED OPERATING RANGE (Tp = 0°C 10 +75°C)

Paramaster Symbol Min Nom Max Unit
Supply Voltage Vee 4,75 5.0 525 Ve
Input High Voltage VIH 20 — — Vdc
Input Low Vehage ViIL — — 0.8 Vde
DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Output .
Symbol Parameter Test Conditions Min Tvp Max Unit
IT%) Address/Enable 1 VW = Voo Max — - 40 phde
Iy Input Current YO | ViL=048Y - -01 -0.25 mAdc
VoH Qutput Voltage e igH = ~2.0 mA, Voo Min 24 34 — Vde
VoL “0" | IgL = +16 mA, Vg Min - 0.35 0.45 vde
loHe Qutput Disabled 17 | wop=+6.25 V, Voo Max — — 40 ahde
loLE Current 07 | VoL=+0.3V, Voo Max — — -40 phAdc
VK Input Clamp Voltage lin=-18 mA — — -12 Vdc
las Qutput Short Ciscuit Current | Ve Max, Vg =00V -18 — -70 mAdc
One Output Only for 1.0 s Max
Ioe Power Supply Current Voo Max — 130 180 mAde
All Inputs Grounded
CAPACITANCE {f= 1.0 MHz, T = 25°C, periodically sampled rather than 100% tested.}
Characteristic Symbol Typ Unit
Input Capacitance Cin 8.0 pF
Qutput Capacitance Cout 10 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS (Full operating voltage and temperature)
MCM76161 MCM76161A
010 +76°C 0 to +76°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Quitput Access Time 1AA 45 70 35. 60 ns
Chip Enable Access Time tEA 30 40 30 40 ns
NOTE: AC limits guaranteed for worst case N2 ia) with i test frag vy of 6.0 MHz.
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TIMING DIAGRAM AC TEST LOAD
Vee
: 3.0V
30V 15V X_ XLS v 300
Address 1.5 \ix 00V cs T T 0.0V .
‘AA—‘: ' tEA—= =~ —= e tEA Test Point Ox
1 ( '
Qutput 1.5 v )I( “0” Qutput 1.5 v‘ss : %1.5 v 30RF" 600
1 ¥ - .
te. 14 < 5.0ns all
- In¢ludes Scope and Text

Fixture Capacilance




MCM76161/MCM76161A

PROGRAMMING

The PROMSs are manufactured with all bits/outputs Logical
“1" {Output High). Any desired bit/output can be programmed fuses intact generating an output high. Programming a
to a Logical 0" (Output Low} by following the simple procedure fuse will cause the output to go low in the verify mode.
shown below. One may build his own programmer to satisfy the 6. Other bits in the same word may be programmed while the
specifications described in Table 1, or buy any of the commer- Vige inputis raised to Vp by applying output enable pulses
cially available programmers which meet these specifications. to each output which is 10 be programmed. The output

for programming. Note that the PROM is supplied with

These PROMSs can be programmed automatically or by the man. enable pulses must be separated by a8 minimum interval
ual procedure shown below, of t4.
7. Lower Vo 10 4.5 Volts following a delay of tg from the fast
PROGRAMMING PROCEDURE programming enable pulse applied 0 an output,
1. Addressthe PROM with the binary address of the selected 8. Enable the PROM for verification by applying a logic "0

word to be programmed. Address inputs are TTL-compa-

ViLitothe CS i t.
tible. An open circuit should not be used to address the (i) ta the fnew

PROM 8. If any bit does not verily as programmed, repeat Steps 2

. - " S . through 8 until the bit has received a total of 1.0 ms of pro-

2. Disable the chip by applying input high (Vi) to the [oi:4 gramgling tima. Bits which do not program within 1 .Opms

input. [ Input must remain at ViH for programming. The may be considered programming rejects. Multiple pulse of

chip select is TTL-compatible. An open circuit should not durations shorter than 1.0 ms may be used 10 enhance
be used to disable the chip. programming speed.

3. Disable the programming circuitry by applying an Qutput 10. Repeat Steps 1 through 9 for all other bits to be pro-

Voltage Disable of lass than Vpp 10 the output of the
PROM. The output may be keft oper to achieve the disable.
4. Raise V¢ to Vpi with rise time equal to 1.
S. Afteradelay équaltoor greater than iy, apply a pulse with

grammed in the PROM.

. Programming rejectsreturned to the factory mustbe

accompanied by data giving address with desired and
actual cutput data of a location in which a programming

TTL PROM

amplitude of Vopg 2nd duration of 1p ta the output selected failure has occured.

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbol Parameter Min Typ Max Unit
VIK Address Input 24 6.0 50 v
ViL Voltage (1) 0.0 0.4 0.8 \J
VPH Programming/ Verify 11,75 120 1225 v
VpL Voltage 10 Vo ¢ 4.5 4.5 5.5 \d
ccp Programming Voltage Current Limit - 600 800 650 mA
with Ve Applied .
. Voltage Rise and - 1.0 1.0 10 us
t Fall Time 1.0 1.0 10 us
9 Programming Delay 10 10 100 us
p Programming Pulse Width 100 — 1000 us
oC Programming Duty Cycle — 50 20 %
Qutput Volrage
VoPE Enable 100 0.8 10 v
VaPD Disable (2] 45 50 5.5 v
loPE Qutput Voltage Enable Current 20 40 10 m&
Ta Ambient Temperature — 25 75 “C

1) Address and chip select should nat be left open for V).
(2} Disable condition will be,mey with output epen circuit.

FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS

L

A-I-—c.o =0

VPH 90%
Voo |
10% J
VeL 1
—- tr
— b — 1
Data-1
—-J | —
- 11
Data-N | L
[—= 1y
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MCM76161/MCM76161A
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MCM76165
@ MOTOROLA  MCM76165A

L Advance Information _ J TTL
=
' : 16384-BIT PROGRAMMABLE o
16384-BIT PROGRAMMABLE READ ONLY MEMORIES READ ONLY MEMORIES E
The MCM76165 and MCM76165A, together with various other
76xx series TTL PROMs, comptise a complete and compatible MCM76165,A — 4096 x 4 I
family having common dc electrical characteristics and identical THREE-STATE QUTPUTS t

programming requirements. They are fully decoded, high-speed,
field-programmable ROMs and are available in commonly used
otganizations, with three-state outputs. All bits are manufactured

storing a Logical ~1” {outputs high}, and can be selectwelv pro- D SUFFIX
grammed for Logical 0" {outputs low}. CERAMIC PACKAGE
CASE 732-03

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky
bipolar circuitry provides fast access time.

In addition to the conventicnal storage array, extra test rows

and columns are included to assure high programmability, and P SUFFIX
guarantee parametric and ac performance, Fuses in these test = PLASTIC PACKAGE
rows and columns are blown prior to shipment. CASE. 738-02

® 4096 Words x 4 Bits Organization
® TTL Compatible Inputs and Outputs

® Ultra Fast Read Access Time: 35 ns — MCM76165A
50 ns — MCM76165

& Three-State Outputs
® Two Chip Select Inputs for Memory Expansion

@ Proven Reliable NiCr Fuse Technology and Extra Test Words
Insure High Programming Yields

® MOSAIC Oxide Isolate Technology Provides Optimum Speed-
Power Characteristics Ag [

e Standard 20-Pin, 300 Mil Wide, Dual-In-Line Package

PIN ASSIGNMENT

A7 O
Ag [
: As []
ABSOLUTE MAXIMUM RATINGS (See Note) Aq [
Rating Symbol Value Unit Az O
Operating Supply Voltage Vce +7.0 Vdc A
input Voltage . Vin 455 vde 2 3
Operating Output Voltage VOH +7.0 Ve A1 [
Supply Current Ice 650 mAdc A [
Input Current lin -20 mAdc Gnd |:
Output Sink Current lg 100 mAdc
Operating Temperature Range Ta 0to +75 °C
MCM76165 xxx
Storage Temperature Range Tst_g —B610 +150 c .
Maximum Junction Temperature Ty +175 °C ORDERING INFORMATION
Note: : : . Device Package
Parmanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Func-
tionak operation should be restricted to RECOMMENDED OPERATING CONDITIONS, Exposure MCM761650C -} - -Ceramic Duakin-Line
to higher than recommended voltages for extended pericds of time could affect device reli- MCM76165ADC - '
ability. (While programming, follow the programming specifications.} MCM7E165PC Plastic DugHin-Line
MOSAIC is a trademark of Motorola Inc. MCM76165APC
This d Tt ion on & new product, Speciications and information herein

are subject to change without notice.
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| TTL PROM

MCM76165/MCM76165A

GUARANTEED OPERATING RANGE (T4 =0°C to +75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Voo 4,765 5.0 £.25 vde
Input High Voltage VIH 2,0 — — Vde
Input Low Voltage ViL — — 0.8 Vde
DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Outpyt
Symbol Parameter Test Conditions Min Typ Max Unit
[T} Address/Enable “1" | Vg = Voo Max — - 490 uhde
L Input Current “07 | Vip=045V _ -0.1 —0.25 mAdc
VoH Output Voltage “1" | lpH= -2.0 mA, Ve Min 24 34 — Vde
VoL “0" | 1gL=+16 mA, Vg Min — 0.35 0.45 Vdc
loHE Output Disabled "1™ | VoH=+525V, Voo Max — — 40 nAde
loLe Current 0" | VoL=+0.3 V, Voo Max - — - 40 phde
VK Input Clamp Voltage lin=—18 mA — — -1.2 vdc
los Output Short Circuit Current Vo Max, Voue=0.0V -15 —_ -70 made
! . One Qutput Only for 1.0 s Max
Icc Power Supply Current Ve Max - 110 185 mAdc
All Inputs Grounded
CAPACITANCE (T4 = 25°C, periodically sampled rather than 100% tested.}
Parameter Tast Conditions Symbol Typ Unit
Input Capacitance Ve = 5.0V, Vi = 20V, f = 1.0 MHz Cin 8.0 pF
Qutput Capacitance Voe = 5.0V, Voyt = 20V, 1 = 1.0 MHz Cout 10 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS MCM76165 MCM761654,
{Full operating voltage and temperature) 0to +75°C o to +75°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Output Access Time tAA —- 50 — 36 ns
Chip Select Access Time tsA = 25 — 28 ns
Chip Disable Access Time DA — 25 ~ 25 ns
NOTE: AC limits guaranieed for worst case NZ sequential with maximum test frequency of 5.0 MHz.
TIMING DIAGRAM
| 3oV — = 30V
Address 15V €8.C52 45y 15V
. K ooV - N———o0.0 V
| 15Aq
1 .
V. V, *
Output 1 '_X., 5V OH OQutputs Ty OHAC
l | N— VoL
-
— o2 REm S aa
Qutputs 1.5V
—VOLACT 06V VorLac*
ttf<50ns
*WoLAC and VOHAC are the measured output voltage levels while enabled. .
Symbol Parameter s Veo AC TEST LOAD
1AL Address Agoess Time Closad I .
EAq Chip Selact Access Time from Open 51
“Three State” to Vou ’
tEA, Chip Select Access Time from Closed
2 “Three State” to VoL PROM 3000
1D, Chip Disable Access Time from Open Outpug Ox Test Point
Von to “Three State”” :
QIH ct ree State 800 0 30 pF*
DAy Chip Disable Access Time from Closed
VoL to “Three State” *Inchides jig & probe
‘total capacitance
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MCM76165/MCM76165A

PROGRAMMING

The PROMs are manufactured with all bits‘outputs
Logical 1 {Output High). Any desired bit'output can
be programmed to a Logical “0” (Output Low) by fol-
lowing the simple procedure shown below, One may
build his own programmer to satisfy the specifications 8. Other bits in the same word may be programmed
described in Table 1, or buy any of the commercially while the V¢ Input is ralsed to Vpy by applying
available programmers which meet these specifica- output enable pulses to each output which is to
tions. These PROMs can be programmed automatically be programmed. The output enable pulses must
or by the manual procedurs shown below. be separated by a minimum interval of tg.

to the cutput selected for programming. Note that
the PROM is supplied with fuses intact generating
an outpui high. Programming a fuse will cause
the output to go low in the verify mode.

7. Lower Vge to 4.5 Volts following a dslay of tg

PQOGHAMMING PROCEDURE from the last programming enable pulge applied

1. Address the PROM with the binary address of the
sslected word to ba programmed. Address inputs
are TTL-compatible. An opan circuit should not
be used to address the PROM.

2. Disable the chip by applying input high (V|y4) to

the TSy input. T8y input must remain at Vi for

programming. The chip select is TTL-compatible.

An open circuit should not be used to dtsablo the

10 an output.

8. Enable the PROM for verification by applying a

Legle “0" (Vi) to the TSy inputs.

9. if any bit does not verify as programmed, rapeat

Steps 2 through 8 until the bit has received a total
of 1.0 ms of programming time. Bits which do
not program within 1.0 ms may be consgidered

TTL PROM

chip. pregramming rejects. Multiple pulse of durations

shorter than 1.0 ms may be used to enhance pro-

3. Disable the programming circuitry by applying an gramming speed.
Output Voltage Disable of less than Vopp to the

output of the PROM. The cutput may be left open 10

to achieve the disdble.

Repeat Steps 1 through 2 for all cther bits to be
programmed in the PROM.

4. Raise Vi to Vpy with rise time equal to t. 11. Programming rejects returned to the factory must
be accompanied by data giving address with de-
sired and actual output data of a location in which
a programming failure has occurred.

5. After a delay aqual to or greater than tg, apply a
pulse with amplitude of Vopg and duration of tp

TABLE 1 — PROGRAMMING SP:ECIFIGA“ONS

Symbaol Parameter Min Typ Max Unit
Viy Address Input 24 5.0 5.0 v
ViL Voltagel1) 0.0 04 0.8 v
VpH Programming/Verify . 11.76 12.0 12.26 v
VPL Voltage to Voo 45 4.6 55 v
Iccp Programming Voltage Curtent Limit 800 600 650 mA

with Vpy Applied ) .
1y Voltage Rise and 1.0 1.0 10 18
t Fall Time i 1.0 1.0 10 s
g Programming Delay 10 10 ’ - 100 us
tp Programming Pulse Width 100 _ 1000 8
DC Pragramming Duty Cycle - 50 © 80 %
Qutput Voltage
VOPE Enable : 10,0 10.5 T 10 v
VoPD Disable{2} 4.5 5.0 56 N
iopg | Output Voltage Enable Circult 2.0 4.0 10 mA
Ta Ambient Tempersature - 25 75 B

(1} Address and chip sslect should not be left open for V..
(2} Disable condition will be mat with output open circuit,
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MCM76165/MCM76165A

FIGURE 1 — TYPICAL PROGRAMMING WAVE FORMS

’ E§],E§2

“o¥ey
Voo o
VipL =

Data-1

TTL PROM

Data-2 - - -
- Data-N I l —

MCM76165/165A BLOCK.bIAGRAM

A11o"l Lol
18
A1 o[-—’- -
ag 12 ™ : .
ok 10f128 128 16384-Bit
"‘BC)-(-Tl 2:2‘:" P Cotumn fo—gl—| - Memory Array
Buﬁar’; Decode 1128 x 128}
Az 0-‘-2-’- —
A5 0 {3) -
a5 o4 &
y
’ : A 128
o J i
Aq {5) ! 1 52 128 Transmission Gates -
N f f32
10f 32 1 0f 32 10f32 10of 32
A3 a Decode Decode Decode ¢ Decode
5 S .
_ | Row. Tof 32 .
A2 O— Address (] Row
Buffers | | Decode
Mmool e
(9)
A9 O~ r : -1
f Y 1
4 Qutput Buffers
R
Voo =Pin 20 -
Gnd=Pin 10
4} 113} 1z} (11}
Q

o 7] 0z Q3 O4
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@ MOTOROLA

MCM10143

8 x ZMULTIPORT REGISTER FILE
(RAM}

The MC10143 is an 8 word by 2 bit multiport register file (RAM)
capable of reading two locations and writing one location simulta-
neously. Two sets of eight latches are used for data storage in this
LSI circuit.

WRITE

The word to be written is selected by addresses Ag—A7. Each bit
of the word has a separate write enable 1o allow more flexibility in
systern design. A write occurs on the positive transition of the clock.
Data is enabied by having the wrile enahles at a low level when the
clock makes the transition. Te inhebit a bit from being written, the
bit enable must be at a high level when the clock goes low and not
change until the clock goes high. Operation of the clock and the bit
enables can be raversed. While the clock is low a positive transition of
the bit enable will write that bit into the address selected by Ag—Ag.

READ

When the clock is high any two words may be read out simula
neously, as selected by addresses Bg--Bp and Cg--C2, inciuding the
word writien during the preceding haif clock cycle. When the clock
goes low the addressed data is stored in the slaves. Level changes on
the read address lines have no effect on the autput until the clock
again goes high. Read out is accomplished at any time by enabhng
output gates (Bn—B1), {Co--C1).

lpd:
Clock to Data out = 5 ns (typ}
{Read Selected}
Address to Data out = 10 ns {typ)
(Clock High}
Read Enable to Data out = 2.8 ns (typ)
(Clock high, Addresses present)

Pp = 610 mW/pkg (typ no load)

MECL

8 x 2 MULTIPORT REGISTER
FILE (RAM)

F SUFFAX
CERAMIC PACKAGE
CASE 652

L SUFFX
CERAMIC PACKAGE
CASE 623

TRUTH TABLE

*MODE WNPUT QUTPUT

“*Clock | WEg [WE, | Dg | Oy | REg [ REe | 0B { 0B | Qo] acy
Wirite LH L (. H H H H L L L .
Read H b [l [y “ L L H H H H
Read H™L o} [ o 2] L L H H H H
Read [L=H—L] H | H Jo [e |t [uL | W {w |n]n
Write L—H L L L H H H L L L T
Read H @ - -4 a L L L H L H

*'Note: Clock occurs sequantially through Truth Table
‘Note” AD-AZ BO-B2, and CO-C2 are all set 1o same address lacation
throughout Table,
¢ = Don't Care

PIN ASSIGNMENT

1 4 veco ~ Vee 3 24
2 [ a8y Vecor 3 23
3 aeg Qcy [ 22
4 [} REg Qcy O 2t
&[] B3 REe [ 20
&6 CJ Bg Clock [ 19
7 B4 Ca [ 8
8 7] WE, Co (D17
9 ] WEg cy [ 18
10 ] oo Ay 7115
11 3 oy Aq [ 14
12 VEE A2 113
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MCM10143

BLOCK DIAGRAM

4
Aty O
Multi- love ] Output 2
& plaxer Bs-blt 1 Gate ——0 QB4
By O——"  Read 8-bit 1 ™ Bit 1
84 D"T“—-" Decoder [~
By O———in B
Multi- Qutput 3
plexer BS_::':eo ™ Gate |—C Qseg
B-bit 0 At gbito
< - S L
WE S i axt
WE -
= x o) o775 Arlitier Msister Latches
0 o = Bit Q
Clock o124
A0 o :4 Write
Ay o 1B Dacoder
Az o-13 A
. = Write o 8x1
WEy o2 Amplifier o Master Latches
Dy o1 Bic1 sl aic 1
Laf Multi- | Slave OQutput | 55
plexer Cebit 1 Gate | =~ 0 g4
C-bit1 = C-bit1
17
Co 0—=——m Read
] 0—%* Decoder |—— _
C2 O0———m ol Muitic [ Output | 44
plexer C.bic 0 Lt Gatw =0 ag,
C-bitQ C-bit O
AEc 022
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MCM10143

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Pawer Supply Voltage (Ve = 0 VEE -Btol Vdc
Base Input Voltage (Vg = 0) Vin Oto VEE Vdc
Qutput Source Current — Continuous Clg < 53 mAdc
— Surge < 100
Junction Operating Temperature Ty < 168 o
Storage Temperature Range Tsig -55to +150 %
Permanent davice dsmage may oceur if ABSOLUTE MAXIMUM AATINGS are exceaded.
ELECTRICAL CHARACTERISTICS
ELECTRICAL CHARACTERISTICS
DC TEST VOLTAGE VALUES Each MECL Memory circuit has been de-
{Voits) signed 1o meet the de and ac specifications
Tot . shown in the test table, sfter thermal equi-
Temparature ViHmax ViLmin ViHAmMIn ViLAmax VEE librium has been established. The circuit
s is in 2 test socket or mounted on & printed
0°¢ -0.840 -1870 -1,148 «1.440 +5.2 circuit board and transverse air flow greater
+26°C -0.810 -1.850 -1,108 -1.475 -5.2 than 500 kinear fom is maintained. Outputs
P are terminated through a BO-ohm resistor
+75°C -0.720 -1.83¢ -1,048% -1,450 -5.2 10 -2.0 volts,
0% . +2689% +75°C
Characteristics Symbol Min | Max | Min | Typ | Max [Min | Max Unit
Power Supply Drain Currerit 13 — |10 — [ 118150 | «~ | 150 | mAdc
Input Current linH ] uAde
Pins 10, 11,19 - | 245 | - - 1245 | — | 245
All other pins - 200 - - 200 - 200
Switching Times (0] ns
Read Mode
Address Inpuy 3 iQes 40 | 163 ] 45 10 [ 145 | 45 | 155
Read Enable tRE-QB+ 11| 63 ] 12| 35) 50 |12] 55
Data tClock + B~ 1.71 13120 50)70 |20] 78
Setup
Address TsetupiB - Clock ~) - - |85} 55 ) - - -
Hold
Address thold{Clock B +)_ - - [-15({-486} - — —
Write Mode
Setup
Write Enable Yetup WE-Clock+)| — | — | 70 ] 40| ~ - -
v tsetupWE+Clock-}| — | — | 10 }-20] - | — | -
Address Tsetup (A - Clock +} - - 80 | 50 - - -
Data Letun(D - Clock +) — —- 50| 20| - — —
Hold ;
Write Enable tholdlClock-WE +} | — - 56| 25 - - -
thold(Clock+WE—} | = | = |10 (=20, - Y - | -
Address hald{Clock + A +} - - 10 {-30] -~ - -
Data ' 'hold{Clock + D +} - -~ |10 }~-20] - | - -
Write Pulse Widin PWWE - - 80 [ 50 - - -
Rise Time, Fall Time Lot by 1142|111 25] 40 [11 | 45
{20% to 80%)

@AC timing figures do not show all the necessary presetting conditions.
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RAM

MCM10143

Acoess {Clock Highl

READ TIMING DIAGRAMS

FIGURE 1
a8
Enable __
AE FIGURE 2
Y tRE+QB-
Q
Data
{Address a pmm———— e m FIGURE 3
__________________ —
- [ o
Clogk / ;| . Clock + Q@
Smupand Hold —T\ _____________ FIGURE 4
Clock
b tsatup .- * thold ...
WRITE TIMING DIAGRAM *
Enable Setup
wE FIGURE 5
Clack
Enable Hold
we FIGURE 6
Clock thotd
Dimble
WE FIGURE 7
Clock
Pulse Width
Crock FIGURE 8
_ t 2> 2> than j
WE
Address ——— e — R ——— FIGURE 9
hold 1
I _—— T T —
D e — / e e e —
tsatup™ [ theid
Y
Clock J
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@ MOTOROLA MC10H145

| Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC
The MC10H145 is a member of Motorola’s new MECL family. The

MC10H145 is a 16 x 4 bit register file. The active-low chip select

allows easy axpansion. — 16 x 4 BIT REGISTER FILE
: The operating mode of the register file is controlled by the WE :

input. When WE is "low” the device is in the write mode, the outputs
are “low” and the data present at D, input is stored at the selected
address. when WE is “high”, the device is in the read mode — the

data state at the selected location is present at the Qp, outputs. P SUFFIX
) . PLASTIC PACKAGE
® Address Access Time, 3.5 ns Typical CASE 648

® Power Dissipation, 700 mW Typical
#® Improved Noise Margin 150 mV {Over Operating Voltage and

Temperature Range} LSUFFIX
CERAMIC PACKAGE
® Voltage Compensated CASE 620

® MECL 10K-Compatible

MAXIMUM RATINGS

) Characteristic v Symbol Rating Unit PIN ASSIGNMENT
Power Supply (Ve = Q) VEg | -80t0 Vde
Input Voltage (Ve = 0} - Vi O to VEE Vde ] vee
Output Current — Continuous lout 50 mA ] 02
— Surge B 100 -
Operating Temperature Range - TA Oto+75. - {.. °C 3 as
Storage Temperature Range — Plastic Tstg -66 to +150 °C [ WE
— Ceramic -65to +165 3 b3
ELECTRICAL CHARACTERISTICS (VEg = -5.2 V £ 5%) (See Note) ) o2
Characteristic Symbol Min o Max Min25°M“ Min75°Mag Unit :! AD
Powar Supply Current g — 1656 — 150 — 1685 | mA :]_ Al
Input Current High lini — 375 — 220 — 220 | puA
Ingut Current Low linL 05 — 05 — 0.3 — pA
High Quiput Voltage Von |-1.02}-0.841-098 -0.81 | -0.92 [ -0.735] vdc .
Low Qutput Voltage VoL |[-196]-1.63]-195]-1.63]-195[-1.60|Vdc
High Input Voliage Vi -147 [ 0.84 | -1.13 | -0.81 | -1.07 |-0.736] Vde
Low Input Vaitage Vi |-195 [148 [-195 | -1.a8 [ -1.95 | -1.45 | vde TRUTH TABLE
NeTE MODE INPUT OUTPUT

Each MECL 10KH series circuit has been designed to maet the de specifications shown in the test
table, after thermal equilibriurn has been established. The circuit is in 4 1est socket or mounted ona
printed circuit board and transverse air flow greater than 500 ifpm is maintained. Outputs are
terminated through a BO-ohm resistor 10 -2.0 volts, .

WE | D, 0,

Write "0

S
L
This document contains information on a new product. Spacifications and information herein are Write "1 L
L
H

subject to change withgui notice. MECL, MECL 10K and MECL 10KH are trademarks of Motorola Inc. . Read

L= = ol
«|e]|X|r
rlopyr)~

Disabled

¢ = Don't Care
Q-State of Addressed Cell
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MECL
RAM

MC10H145

AC PARAMETERS - -
MCI10H148
Ta=010+78°C,
VEgg =-5.2 Vde H8%
Chan_cuf_iniu Symbol Min Max Unit Conditions
Head Mode: ns | Measured from 60% of input 10 50% of
Chip Seléct Aocm Time 1ACS 1.0 40 output. See Note 2.
Chip Select Recovery Time tRCS 1.0 40 .
Address Access Time AL 20 8.0
Write Mode ns | twsa = 35 ns
Write Pulse Width tw 4.0 - . [ Measured at 50% of input to 50% of
Data Setup Time Prior to Write tWsD 0 - output. tw = 4.0 ns.
Data Hold Time After Write BWHD 15 -
Address Setup Time Prior 1o Write TWSA 36 -
Address Hold Time After Write HWHA 05 -
Chip Selact Setup Time Prior to Write WsCs o -
Chip Setect Hold Time After Write WHCS 15 -
Write Disable Time . tws 1.0 6.0
Write Recovery Time twa 10 6.0
Chip Eriable Strobe Mode ns | Guaranteed but not tested on
* Data Setyp Prior to Chip Select csD [+] — standard product. See Figure 1.
Write Enable Setup Prior to Chip Selact wsw 2] —
Address Setup Prior to Chip Select 1CSA [+} -
Data Hold Time After Chip Select tCHO to0 -
Writa Enable Hold Time After Chip Select tCHW [ —
Address Hold Time After Chip Select 1CHA 20 —
Chip Select Minimum Pulse Width 1cs 10 -
Rise and Fall Time - tr tf ns | Measured between 20% and 80%
Address to Qutput 07 25 points.
€S to Cutput 0.7 2.5
Capacitance pF | Measursd with a pulse technigue.
Input Capacitance Cin - 6.0 ’
Qutput Capacitance Cout - 80

NOTES: 1. Testcircuitcharscreristics: Ry = 501, MC10H148. C 5 5. DpFlmcludmg jig and Stray Capacitancs). Delay should
- be derated 30 ps/pF for capacitive loads up to §0 pF.
2. The maximum Address Access Time is guaranteed to be the worst-case bit in the memory.
3. For proper use of MECL in a system environment, consult MECL System Design Handbook.

FIGURE 1 — CHIP ENABLE STROBE MODE

AR

‘_"-—“_--.::j{_'
ricso ! CHA

Bin

fr s i =

s

[ tCcHD

-ICHW

s

tcsa

- —

pel— 105 —
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MC10H145

16 » & Bit Repister File
Qo l a2 a3 <s .
CINR CHU (LS (R
Data Cata Data Data Chip
Out Out Qut Qut Select
Butfer | | Buffer | | Buffer} } Buffer Buffer
Sense Sense| | Sense | | Sense
FrY-ual
o] 35
A1 O % -g
- - 16 x 4 Memory
71 8 2 Cell Array
A20—i § =
]
AJO—f
Write and -
Data In Buffer .
pmrrre—i O WE
5 4 11 12
o ) 0 9
Do o1 D2 D3
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@ MOTOROLA

MCM10145

64-BIT REGISTER FILE

(RAM)

The MCM10745 is a 64-Bit RAM organized as a 16 x 4 array.
This organization and the high speed make the MCM10145 particu-
larly useful in register file or sinall scratch pad applications. Fufly
decoded inputs, together with a chip enable, provide expansion
of memory capacity. The Write Enable input, when low, allows
data to be entered; when high, disables the data inputs. The Chip
Select input when low, allows full functional aperation of the
device; when high, all outputs go to a low logic state. The Chip
Select, together with open emitter outputs allow full wire-ORing

and data bussing capability.
allow unused inputs to remain open,

On-chip input pulldown resistors

L SUFFIX
CERAMIC PACKAGE
CASE 620

® Typical Address Access Time = 10 ns
® Typical Chip Select Access Time = 4.5 ns
# Operating Temperature Range = 02 to +76°C ‘F SUFFIX
. CERAMIC PACKAGE
® 50 k& Pulldown Resistors on All Inputs CASE 850
& Fulty Compatible with MECL 10,000
#® Pin-for-Pin Compatible with the F10145
BLOCK DIAGRAM
a0 a az Q3 = PIN ASSIGNMENT
?2 ?1 ?15 ?14' ?a
Data Dats Data pata |- Chip e
Out Out Out Qur |- Select 1 at vgglendiE— 18
Buffer Butfar Buffer Buffer Buffer 20— ao a2z m 15
[ [ [ 3C—| T Qaf—=1a
4] o WE )13
sC—Joo D312
81 A3 (=73 miwen R R
T Az A0 10
8 VeE FY ] mamn -
Sense Sensg Sense Sense
10 PIN NOTATION
A0 Oy = Chip Select Input
A0 thru 43 Address Inputs
s ~ DO thru O3 Drata Inputs
A O———o .§ E &chru a3 Data Outputs
5 g 16 x 4 Mamory WE Write Enable Input
Q 5 Cell Array
7| 2
AzO—] I ¥
9z
£
) TRUTH TABLE
A3 O—1 MODE INPUT QUTPUT
Write and =3 we | 0,| Qp
Data In Buffer 13 Write “0” X L L L
v ein 16 0 WFE Write 1" L L H L
= in
cc [ 4 11 12 Froad y ™ s 3
Vge = Pin 8
. Disabled H $ ¢ L
o & = Don’t Care.
Do Dt D2 D3
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MCM10145

FUNCTIONAL DESCRIPTION: _ The operating mode of the RAM (CS input low) is
The MCM10145 is a 16 word x 4-bit RAM, Bit selec- controlled by the WE input, With WE fow the chip is
tion is achieved by means of a 4-bit address AO thru A3. in the write mode—the output is low and the data present
The active-low chip select allows memory expansion up at Dp is stored at the selected address. With WE high the
to 32 words. The fast chip select access time allows chip is in the read mode—the data state at the selected
memory expansion without affecting system performance, mermaory location is presented non-inverted at Oy

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Power Supply Voltage (Ve = 0) VEE -8to 0 Vdc
Base Input Voltage (Vg = 0} Vin Q1o VEE vde
Qutput Source Current — Continuous o < 50 mAdc
— Surge < 100
Junction Operating Temperature Ty < 165 oc
Storage Temperature Range Tirg -585 to +160 oc
Permanent device damage may accur if ABSOLUTE MAXIMUM RATINGS are exceeded.
DC TEST VOLTAGE VALUES
(Valtst
Teost
Temperature ViHmax ViLmin ViHamin | ViLAmax VEE
0°C -0.840 -1.870 -1.145 -1.490 -6.2
) .
‘s 9810 -850 1105 21479 z52 ELECTRICAL CHARACTERISTICS
+755C -0.720 -1.830 -1.045 -1.450 -52 Each MECL Memory’ circuit has been ge-
siyned to meet the dc and ac specifications
shown in the test tabie, after thermal equi-
librium has been established. The circuit
is in 3 test sockst Or mounted on 3 printed
circuit board and Lransverse air flow greater
than 500 linear fpm is mainwined. Qutputs
are terminated through a 50-ohm resistor
to -2.0 voits,
MCM10145 Test Limits
0°C +25°C +75°C
DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current lgg 130 125 - 120 mAde | Typ (gg @ 25%°C =90 mA
All outputs and inputs open,
Measure pin 8,
Input Current High linH - 220 - 220 - 22 HAde | Test ane input at a time_ all
other inputs are open.
Vin = Vi,
Input Current Low LinL 0.5 - .5 - 0.3 - HAde | Test one input at a time, &l
other inputs are open.
Vin = VIL-
Logic 17" VOH -1.004{ -0.840 | -0.960 | -0.810 | -0.900 ( -£.720 | WVdc jkoad 505110 -20V
Output Voltage 5
Logic "0 VoL -1.870 | -1.665 | -1.850 | -1650 | -1.830 } -1.625 | Vdc
Qutput Voltage
Lagic ""1" VoHA |-1.020 - | -0.980 - -0920 - Vde |Threshold testing is performed
Threshold Voltage and guaranteed on one input at
Logic '0"' VOLA - -1.645 - -1.630 - -1.806 [ vde |atime. Vin = ViHa of ViLA.
Threshold Voltage Load 50  to -2.0 V.
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MECL
RAM

MCM10145

SWITCHING CHARACTERISTICS (Ta = 0°to +75°C, VEE = -5.2 Vdc +5° Output Load see Figure 1; see Note 2

a1t Limi
Characteristic Symbol Min Typ Max Unit " Conditions
Read Mode See Figures 2 and 3.
Chip Select Access Time tACS 2,0 4.5 8.0 ns |- Measured from 50% of input 1o 50% of
Chip Select Recovery Time tRCS 20 50 80 ns output, See Note 1.
Address Access Time tAA 4.0 10 15 ns
Write Mode
Write Pulse Width . ty 8.0 - - ns twsa =9 ns
Data Setup Time Prior to Write tWsD 0 -6.0 - ns Measured at 50% of input to 50% of
Data Hold Time After Write TWHD 30 0 - ns output. .
Address Setup Time Prior ta Write wsA 5.0 1.0 - ns tw = 8 ns. See Figure 4.
Address Hold Time After Write WHA 1.0 -3.0 - . ns
Chip Select Setup Time Prior to Write | tyyscs 0 -6.0 - s
Chip Select Hold Time After Write tWHCS 1} -6.0 - ns
Write Disable Time ws 20 5.0 8.0 ns
Write Recovery Time twa 20 5.0 8.0 ns
Chip Enable Strobe Mode
Data Setup Prior to Chip Select 1cSD Q -6.0 - ns Guaranteed but not tested on standard
Write Enable Setup Prior to Chip tesw 0 -3.0 - ns product. See Figure 5.
Select
Address Setup Prior to Chip Select iCSA 0 -30 - ns
Data Hold Time After Chip Select LCHD 20 ~1.0 — ns
Write Enable Hold Tirme After Chip 1CHW 0 -6.0 - ns
Select
Addrass Hold Time After Chip Select ICHA 4.0 -1.0 - . N8
Chip Select Minimum Pulse Width tcs 18 12 - ns
Rise and Fall Time Measured between 20% and 80% points.
Address to Output tr.t§ 15 3.0 7.0 ns ’
C$ to Qutput ty, tf 15 3.0 5.0 ns
Capacitance
input Capacitance Cin - 40 60 pF
Output Capacitance ) Cout - 50 8.0 pF
Notes:

1. The maximum Address Access Time is guaranteed {o be the worst-case bit in the memaory.
2. For proper use of MECL Memaries in a system envirenment, consuit MECL System Design Handbook .

Vee

FIGURE 1 — SWITCHING TWME TEST CIRCUIT

@1 uF

. ]! "'_—___1

Input Pulsé v
e T D G I
120 to 80%}

Vg = =09 V o
ViL=-1.7V t

Y Y

Unused outputs connected to a S0-ohm rasistosr 10 ground.
All timing messuremnents referanced to 50% of input levels,
Ry = 50 0

€ < 5.0 pF (Including Jig and Stray Capacitance}

Delay should be derated 30 ps/pF for capacitive losds up to 50 pF.

10-12




MCM10145

FIGURE Z — CHIP SELECT ACCESS TIME FIGURE 3 — ADDRESS ACCESS TIME

Address

Chip Select
T8

tan

Bout |

FIGURE 4 — WRITE MODE

X )

Din

ol iy ——fm] twHD

Write Enanle S /
twso \___]

[t tywsCs ——

'WHCS

M TWHA —“‘-1

TWR T

Oout ottty A ]

FIGURE § — CHIP ENABLE STROBE MODE

—_— X

-tcso TCHA

— e o s [ | — -
T o e —— ol — — — v

‘- tcup

Bin

—t cgw i TCHW.

tcsa . tog <
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@ MOTOROLA

MCM10144

256 x 1-BIT RANDOM ACCESS MEMORY

The MCM10144 is a 286 word x 1-bit Read/Write Random
Access Memory.  Data is accessed or stored by means of an 8-bit
address decoded on chip. It has.a non-inverting data out, a separate
data in line and 3 active-low chip select lines, It has a typical access

" time of 17 ns and is designed for high-speed scratch pad, control,
cache, and buffer storage applications.
® Typical Address Access Time=17 ns
® Typical Chip Select Access Time = 4.0 ns
# Operating Temperature Range = 09 to +76°C
® Open Emitter Output Permits Wired-OR for Easy Memory
Expansion
B0 k{2 Input Pulldown Resistors on Chip Select
Power Dissipation Decreases with Increasing Temperature
Fully Compatible with MECL 10,000 Logic Family
Pin-for-Pin Replacement for F10410

* & 8 &

BLOCK DIAGRAM

Dout 57 €52 ¢53
15 ] ] ]G l?
Data Qut Chip
Buffer J__| Select
Sanse
Amplifier
Ao —H % :
@
2 5y T B
A/ &g vt [7a~ WE
sl §3 I2xg i3
A2 —H & 3 = Memory Cell s
4 3 g Array < ';
A3 — 2E | DOy
gk T a4 [ "
ag —8 2
Bit Address Buffar/
1/8 Dv
/8 Daceder Ve = Fin 16

|10

11 |12 VEE = Pin 8

AB A AT
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L SUFFIX
CERAMIC PACKAGE
CASE 820

F SUFFIX
CERAMIC PACKAGE
CASE 650

PIN ASSIGNMENT

e —n
1|:J a0 Voo 18
207 a1 Dout 15
3L A2 WE [ 314
a4 ] A3 Bin [112
5[] Ts1 a7 112
6] €52 A6 [T
7] cs3 AB [ 10
a8l Vee Ad bg

FiN NOTATION

Cs Chip Select Input

AQ thru A7 Address Inputs

Din Data Input

Dout Data Cutput

WE Write Enable Input
§ TRUTH TABLE

MODE INPUT QUIPUT
foioid WE Din Doust
Write "'0" L L L
Write 17" L L H L
Read L H & Q

Disabled H -] L L

*C5 =TS + C52 + 053 ¢ = Don’t Care.



MCM10144

FUNCTIONAL DESCRIPTION:

The MCM10144 is a 266 word x 1-bit RAM. Bit selec-

tion is achieved by means of an B-bit address AQ thru A7,
The active-low chip select allows memory expansion up

The operating mode of the RAM {CS inputs low) is
controlled by the WE input. With WE low the chip is
in the write mode—the output is fow and the data present
at Dip is stored at the selected address, With WE high the
chip is in the read mode—the data state at the selected

1o 2048 words. The fast chip select access time allows

memory expansion without affecting systern performance, memory location is presented non-inverted at Dy .

ABSOLUTE MAXIMUM RATINGS

Rating Symbeol Value . Unit
Power Supply Voltage (Ve = 0} VEE B8t Vde
Base Input Voltage (Vg = 0) Vin 0to VEE Vdc
Quiput Source Current — Continugus 15} < 50 mAdc
- Surge < 100
Junction Operating Temperature T < 168 ¢
Storage Temperature Range Tstg -55 10 +150 oc
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
DC TEST VOLTAGE VALUES
(Volts)
Tost
Temporature ¥iHmax ViLmin ViHAmin ViLAmax VEE
0% -0.840 -1.870 ~1.145 -1.499 -5.2 }
0
— 0810 -1.850 -1.105 1475 5.2 ELECTRICAL CHARACTERISTICS
+75°C -8.720 -1.830 71045 1450 -5.2 Each MECL Memory circuit has been de-
signed to meet the dc and ac specifications
shawn in the test table, after thermal equi-
librium has Deen established. The circuit
is n a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Qutputs
are terminated through a 50-ohm resistor
to -2.0 volts.
MCM10144 Test Limits
09¢c +250C +75°C
DC Characteristics Symbaol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current 1EE .- 130 - 125 - 120 | mAdc] Typ 1gg @ 26°C = 90 mA
. All gutputs and inputs open,
Measure pin 8.
Input Current Migh linH - 220 - 220 - 220 uhAde | Test one input at a time, all
ather inputs are Qpen.
Vin = VIH,
Input Current Low linl 0.5 - 0.5 - 03 - pAdc [ Test one input at a time, al
ather inputs are open.
Vin = VIL.
Lagic "1 VoH | -1.000{-0.840 |-0.960 -0.810 | -0.800 § -0.720 Vde [Load 80 Q to -20V
Output Voltage ' ’ .
Lagic “0" VoL -1.870 | -1.6656 | -1.850 | -1650 | -1.B30 | -1.625 | Vdc
Output Voltage
Logic 1" VoHA |-1.020 - -0.980 - -0.920 - Vd¢ {Threshold testing is performed
Threshold Voltage ang guaranteed on One input at
Logic "0 voLa - -1.6456 - -1.630 - 1,605 | wac Jatime. Vip = Vipa or Viga.
Theeshold Voltage Load 50 R to -20V. -
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MCM10144

SWITCHING CHARACTERISTICS (T = 0% to +75%C, Vg = ~5.2 Ve £ 5%; Qutput Load see Figure 1;sée Note 1 & 3.) -

Test Limits
Characteristic . Symbol Min Tye - Max Unit - ' Conditions
Read Mode’ i ) S See Figures 2 and 3. :
Chip Select Access Time tACS 20 4.0 1©e ns Measured from 50% of input 10 50% of
Chip Select Recovery Time tRCS 20 4.0 10 ns output, See Note 2. .
Address Access Time A8 70 17 i ns
Write Mode
Write Pulse Width tyy Fi 6.0 - ns twsa =8O ns
Data Setup Time Prior to Write twsh 2.0 =30 - n§ Measured at 50% of input 10 50% of
Data Hold Time After Write tWHD 20 -30 - ns autput. o
Address Setup Time Prior to Write tWSA 80 | 0 - ns tyy = 25 ns. See Figure 4.
Address Hold Time After Write twHA 00 -4.0 - ns -
Chip Select Sstup Time Prior 10 Write IWSCS 20 -30 — ns
Chip Select Hold Time After Write TWHCS 2.0 -3.0 - ns
Write Disable Time e 25 5.0 10 ns
Write Recovery Time iWR 25. 5.0 19 ns . R
Rise and Fall Time . Measured between 20% and B0% points.
Qutput Rise and Fall Time tp, b 15 30 7.0 ns When driven from Address inputs.
Output Rise and Falt Time Lt |18 3.0 5.0 ns When driven from C3 or WE inputs.
Capacitance
Input Capacitance Cin - 4.0 50 pF
Qutput Capacitance Cout - 7.0 8.0 - pF

Notes: (1) Contact your Motorola Sales Representative for details if extended temperature operation is desired.
(2} The maximum Address Access Time is guaranieed to be the Worst-Case Bit in the Mernary.-
{3} For proper use of MECL Memories in a system environment, consult: “MECL System Design Handbook.”

FIGURE 1 — SWITCHING TIME TEST CIRCUIT

INPUT LEVELS

ty = tf = 2.0 ns typ.

1 15 . All timing measurements referenced to 50% of input levels.
0'—4—“-——"—'1'2—‘ Ag Dout Ry =500

CL = 5.0 pF {including jig and stray.capacitance)
Delay should be derated 30 ps/pF for capatitive load up to 50 pF
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MCM10144

FIGURE 2 — CHIP SELECT ACCESS TIME

Chip Salect
[

Dout

FIGURE 3 — ADDRESS ACCESS TIME

Addrass

MECL

taa

Dout

FIGURE 4 — WRITE MODE

Chip Falect \ ¥

l— 1y —= TWHD

Writs Ensbie 5

B

— twHCS

htWHA—'—'

P T35 Cg =
! twe

Dout e tyysa ———
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MECL

RAM

@ MOTOROLA

MCM10152

256 x 1-BIT RANDOM ACCHESS MEMORY

The MCMI0152 is a 256 word x 1-bit Read/Write Random
Access Memory, Data is accessed or stored by means of an 8-bit
address decoded on chip. It has a non-inverting data out, a separate
data in line and 3 active-low chip select lines. it has a typical access
time of 11 ns and is designed for high-speed scratch pad,-control,
cache, and buffer storage applications,
® Typical Address Access Time = 1% ns
* Typical Chip Select Access Time = 4.0 ns
® QOperating Temperature Range = 0° to +75°C _
® Open Emitter Quiput Permits Wired-OR for Easy Memory

Expansion

50 ki2 Input Pulldown Resistors on All Inputs
& Power Dissipgtion Decreases with Increasing Temperature
® Fully Compatibie with MECL, 10,000 Logic Family

BLOCK DIAGRAM

Bout si TS L83
15 |5 |e |7
Data Out " Chip
Buffar Select
Sense.
Amplitier |
a0 — -
2
| <y { .
Al —= 2 F - i W
sl 3 g 32 x8 ié
az—= 23 [—m Memory Cell [ ge
TN Array T ; .
4| &£ m = - D
a3 —H 3% T B8 kg B
S
as —4 £
Bit Address Buftar/
1/8 Decoder Veg = Pin 16
VEE = Pin 8

]'IO I'!‘l |12

AS A6 A7

1018

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 850

PIN ASSIGNMENT

) .
11 a0 Veg ;IIG
20 a1 Oout 15
3] a2z WEJis
al—] a3 Din 13
s[—] csi a7 312
s[] &3z Aasf—In
r—fcsm a5 [0
8 VEE A4l s

PIN NOTATION
cs Chip Select Input

AD thru A7 Address Inputs
Cin Data Input

Dout Data Qutpuz

WE Write Enable Input

TRUTH TABLE

MODE INPUT QUTPUT
=4 WE Din Dout
Write "'0" L L L L
Writer b L L H L
Read L H @ [+
Disabiled H L] @ L

*T5 = CE1 + G52+ TE3 ¢ = Don't Care.




MCM10152

FUNCTIONAL DESCRIPTION; The operating mode of the RAM (CS inputs low} is
The MCM10152is a 256 word x 1-bit RAM. Bit selec: controlled by the WE input. With WE low the chip is
tion is achieved by means of an B-bit address AQ thru A7, in the write mode—the output is low and the data present
The active-low chip select allows memory expansion up at Djp is stored at the selected address. With WE high the
to 2048 words. The fast chip select access time allows chip is in the read mode—the data state at the selected

memory expansion without affecting system performance, memory location is presented non-inverted at Dy, .

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Power Supply Voltage (Vg = 0} VEE -8100 Vdc
Base Input Voltage (Voo = 0) Vin Q1o VEE Voc
COutput Seurce Current — Continuous 1o < 50 mAde
— Surge < 100
Junction Operating Temperature T < 165 oC N
Srorage Temperature Range Tsig -55 to +150 °c o
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. I..I.l
DC TEST VOLTAGE VALUES =
(Volts)
Test
Temperature | ViHmax ViLmin ViHAmin | ViILAmax VEE
0°cC -0.840 -1870 -i.145 -1.4%0 -5.2
a
+259C -0.810 -1.85%0 -1.10% -1.475 -5.2 ELECTRICAL CHARACTERISTICS
Q - - - - -
+78°C 9.720 1830 1.045 1.450 52 Each MECL Memaory circuit has been de-
signed to meet the dc and ac specifications
shown in the test table, after thermal equi-
fibrium has been established. The cirguit
i§ in & test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear ipm is maintained. Qutputs
are terminated through a 5Q-chm resistor
10 -2.0 voits.
MCM10152 Test Limits
0°c +25°C +75°C
DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current 133 - 135 - 130 — 125 mAde | Typ Igg @ 25%C =110 mA
All outputs and inputs open.
Measure pin 8.
Input Current High linH - 220 - 220 - 220 lAde | Test ane input at a time, ali
other inputs are open.
Vin = ViH,
Input Current Low ([P 0.5 - Q.5 - Q.3 - pAde |Test one input at a time, all
other inputs are open.
. Vit VIL
Lagic 17 VOH -1.0001-0.840 |[-0.960 -0.810 | -0.900 | -0.720 | Vd¢ [Load 50 210 -2.0 V
Qutout Voltage
Logic "0 Vo -1,870 | -1.665 -1.850 | -1.650 | -1.830 | -1.625 Vde
Output Voltage
Logic "1 VoHa | -1.020 - -0.980 - -0.920 - Vde |Threshold testing is perfarmed
Threshold Voltage and guaranieed on one input at
Logic Q" VoLa - -1.645 - -1.630 - -1,605 | vde [atime. Vip = ViHa Or ViLA.
Threshold Voltage Lead S0 Qo -2.0V.
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MECL

RAM

MCM10152

SWITCHING CHARACTERISTICS (Tp = 0% to +76°C, Vg = -5.2 Vdce ¢ 5%; Output Load see Figure 1; see Note 1 & 3.}

Test Limits
Characteristic - Symbot Min Tvp Max Unit Conditions
Read Mode - - See Figures 2 and 3,
Chip Select Access Time tACS 2.0 4.0 7.5 ns Measured trom 50% of input to 50% of
Chip Select Recovery Time . LRCS 2.0 4,0 7.5 ns autput. See Note 2.
Address Access Time ] tAA 7.0 11 15 ns ]
Write Mode
Write Pulse Width iy 10 60 - ns twsa = 5.0ns
Data Satup Time Prior to Write TWeD 20 -3.0 — ns Measured at 50% of input 1o 50% of
Data Hold Time After Write tWHD 2.0 -2.0 — ns output. .
Address Setup Time Prior 10 Write TWSA 5.0 3.0 - ns 1y = 10 ns. See Figure 4.
Address Hold Time After Write HWHA 3.0 0 - ns
Chip Select Setup Time Prior ta Write TWSCS 20 -3.0 - b
Chip Select Hold Time After Write wHes | . 20 -3.0 - ns
Write Disable Time tws 25 5.0 7.5 ns
Write Recovery Time IWR 2.5 5.0 15 ns
Rise and Fall Time Measured between 20% and 80% painis.
Output Rise and Fa!l Time 1p. Uf 1.5 3.0 50 ns )
Capacitance ’ .
Input Capacitance Cin - 4G 8.0 pF
Output Capacitance Cout - 70 B.0 pF

Nates. {1} Contact your Motorola Sates Representative for details if extended temperature operation is desired.

(2} The maximum Address Access Time s guaranteed to be the Worst-Case Bitin the Memory,

(3) For proper use of MECL Memories in a system environment, consult: “"MECL System Design Handbook.”’

FIGURE 1 — SWITCHING TIME TEST CIRCUIT

| 5 6 7

o 1 [ rsicsacss
0_|_‘_—__ i)

Q_-l..-_—._—.—g— Iy
Az
S M——
O]
o————111 D
I :2 out

—6.2 Vdc
VEE

10-20

INPUT LEVELS

e =Y 80%

tr = tf = 2.0 ns typ.

All timing measuremants referenced to 50% of input levels.
Rt = 50}
Ry CL I CL = 5.0 pF {including jig and stray capacitance}
Delay should be derated 30 ps/pF for capacitive lcad up to 50 pF




MCM10152

FIGURE 2 — CHIP SELECT ACCESS TIME

Chip Select
TS

Dout

FIGURE 3 — ADDRESS ACCESS TWE

Address

MECL

Taa

Dour

FIGURE 4 — WRITE MODE

S >

g Ty ——-f tWHD

Write Enable Sk 7
twsh -

— twHCs

"——‘\NHA_-'l

te—— tyySCg —

Bout ————— Ty A ——
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MCM10415-15
MCM10415-20

1024 x 1-BIT RANDOM ACCESS MEMORY

The MCM 10415 is a 1024-bit Read/Write Random Access Mem-
ory organized 1024 words by 1 bit, Data is selected or stored by
rmeans of a 10-bit address (A0 through A9} decoded on the chip.
The chip is designed with a separate data In line, a noninverting
data output, and an active-low chip select.

This device is designed for use in high-speed scratch pad con-
trol, cache and buffer storage applications.

* Address Access Time: MCM10415-20 20 ns {(Max)
MCM10415-15 15 ns {Max)

# Fully Compatible with MECL 10K/10KH

® Temperature Range of 0° to 75°C )

* Eminter-Follower Output Permits Full Wire-ORing

® Power Dissipation Decreases with Increasing Temperature

MECL
1024-BIT RANDOM
ACCESS MEMORY

BLOCK DIAGRAM
Dout TS
|
|1 _|1a
Data Out Chip
Buffer o Select
Sense
Amplifier
a0 _ 2
§ . I .
@ 7}
Al — B oE [ WE
al % g 32x 32 SE |3
A2— Bao F—={  Memory Cell -—J oc
S B Array Em
a3 B 2% L— Din
6| 8@ T e
Ad—] =
{ 1/32 Bit Address
Buffer/Decoder
VEE = Pin8 [7 |9 |1o [11 *12
Ve = Pin 16

A5 AB A7 AB A9

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 650

ORDERING INFORMATION
Suffix Denotes
MCM10415L15 — Ceramic Duak-in-Line Package
MCM10415F15 — Ceramic Flat Package
MCM10415L20 — Ceramic Dual-in-Line Package
MCM10416F20 — Ceramic Flat Package

PIN ASSIGNMENT
S
1 Do Voo 18
2 e Din E2 15
= [ =37
acq Az WE=13
5 A3 A9 312
6= Ad A8 21
703 AB A7 10
8 C3 VEE A6 29

PIN DESIGNATION

[ Chip Select Input
A0 to A9 Address Inputs
Din Data Inputs

Dout . Data Output

WE Write Enable Input
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MCM10415-15 ¢« MCM10415-20

FUNCTIONAL DESCRIPTION: ) )
This device is a 1024 x 1-bit RAM. Bit selection is TRUTH TABLE
achieved by means 9( a 10-bit. addregs, AD to A, . MODE INPUT - . QUTPUT
The active:low chip select is provided for memory : —
expansion up to 2048 words. cs WE Dir Dout
The operating mode of the RAM (CS input low} is - - Write "0" | L L L L
controlled by the WE input. With WE low, the chip is in Write “17 L L H L
the write mode, the output, Doy, is low and the data Read L H & a
state present at Dj is stored at the selected address. -
With WE high, the chip is in the read mode and the data Dissbled | H @ ¢ L
stored at the selected memory location will be pre- . ¢ = Don't Care.

sented noninverted at Dyt (See Truth Table)

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value ) _ Unit
Power Supply Voltage {(V¢oe = 0) VEE -8t 0 Vdc
Base Input Voltage (Voo = 0) Vin 0to VEE Vdc -
Output Source Current — Continuous [le} <60 . mAdc 0
-— Surge <100 L
Junction Operating Temperature LN] <165 “C E
Storage Temperature Range Tstg ~55t0 +150 *C
DC TEST VOLTAGE VALUES
{Volts)
Test
Temperature ViHmax ViLmin ViAmin ViLAmax VEE
0°C -0.840 -1.870 ~1.145 - 1.490 -5.2
+25°C -0.810 -1.850 -1.105 -1.475% -5.2
+76°C -0.720 -1.830 -1.045 —1.450 ' -52
ELECTRICAL CHARACTERISTICS

Each MECL Memory circuit has been designed to meet the dc and ac specifications shown in the test table, after thermal
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse
air flow greater than 500 Ifpm is maintained. Outputs are terminated through a 50-ohm resistor to — 2.0 volts.

MCM10415 Test Limits
o°C +25°C +75°C
DC Characteristics Symbol | Min Max Min Max Min Max | Unit Conditions
Power Supply Drain IEg — 150 — 145 — 126 | mAde | Typ Igg @ 25°C = 100 mA
Current All sutputs and inputs open.
Measure Pin 8.
Input Current High linH — 220 — 220 — 22¢ | uAdc | Test one input at a time, all
) ’ other inputs are open.
Vin = VIH-
Input Current Low linL 0.5 — 0.5 — 0.3 — phAdc | Test one input at a time, all
(CS only} ) other inputs are open.
Input Curent Low —50 ~-50 -50 | : Vin = VL.
(All Others} ’
Logic 1" Vo |-1.000} -0.840 | —-0.960 | -0.810 | - 0.900 | —0.720| Vdc {Load 650 1to —2.0V
Output Voltage
Logic "0~ ’ VoL |[-1.870| —1.665( - 1.860 | —1.660 - 1.830 —1.625| vdc
QOutput Voltage
Logic 1" VOHA |[-1.020) — | -0880| — -0920| — Vde Threshold testing is
Threshold Voltage performed and guaranteed
Logic "0 Vola | — |-1648( — [-1630| — [-1.605| vde Sf‘ °fe‘}“°'-" “‘\f“"“e'
Threshold Voltage in = VIHA Of VILA-
Load 50 { to —2.0 V.
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MECL

RAM

MCM10415-15 ¢ MCM10415-20

Guaranteed with VEE = -5.2Vdc £5.0%, Ta = 0°C to 75°C {see Note 1), Output Load see Figure 1.

MCM10415-20 | MCM10415-15

Characteristic Symbol| Min | Max | Min | Max | Unit | ~ Conditions
Read Mode See Figures 2 and 3.
Chip Select Access Time tACS — 8.0 — 7.0 ns | Measured at 50% of input 10 50% of
utput.
Chip Select Recovery Time tRCS - 8.0 — 70 ns | See Note 2.
Address Access Time tAA _— 20 — 15 ns
Write Mode - | See Figure 4.
Write Pulse Width tw 14 -_— 12 — ns tywsa = 3.0 ns — MCM10415-20
{To guarantee writing) twsa = 2.0 ns — MCM10415.16
Measured at 50% of input to 50% of
output.
Data Setup Time Prior to Write WSsD 30 — 20 — ns
Data Hold Time After Write tWHD 3.0 — 1.0 — ns
Address Setup Time Prior to Write tWSA 30 — 28] — | ns |ty = 14 ns — MCM10415.20
tyw = 12 ns — MCM10415-15
Address Hold Time After Write TWHA, 3.0 — 1.0 — ns
Chip Select Setup Time Prior to Write wscs | 3.0 — 240 — ns
Chip Select Hold Time After Write twHes | 30 - 1.0 — ns
Write Disable Time tws - 80 -_ 70 ns
Write Recovery Time tWR — 8.0 — 7.0 ns .
Rise and Fall Time Measured between 20% and 8)%
paints.
Qutput Rise and Fall Time ty, b 15 4.0 1.5 4.0 ns | When driven from T3 or WE inputs.
Output Rise and Fall Time . tf 1.5 8.0 1.5 8.0 ns | When driven from Address inpuis.
Capacitance Measured with a pulse technigue.
See Note 4.
fnput Lead Capacitance Cin — 5.0 — 5.0 pF
Output Lead Capacitance Cout — 8.0 — 8.0 pF
Notes:

{1} Contact your Motorola Sales Representative for details if extended temperature operation is desired.

{2) The maximum Address Access Time is guaranteed 1o be the Worst-Case Bit in the Memary.

{3] For proper use of MECL Memaries in a System envirenment, consult “MECL System Demgn Handbook.”
{4) Typical ratings are 3.0 pF for Cj, and 5.0 pF for Cout-

FIGURE 1 — SWITCHING TEST CIRCUIT AND WAVEFORMS

TESTING CONDITIONS INPUT LEVELS
l GNDT J)
—JA0 T Voo wE
- Al
— A2 INPUT LEVELS !
—d A3 . -09V - 80%
B MCM10415 1 - 0%
_1as Dout -7V J
J PP i t = ¢ = 2.6 ns Typ. — tf
- A7 )
AR All Timing Measurements Referenced to 50% of Input Levels
—Ae VEE . Rrs  CLAs . € = 5.0 pF including Jig and Stray Capacitance
Rt = 501}
For Capacitance Loading =< 50 pF, Delay Should be
) Derated by 30 ps/pF
'
0.01 uF .
Tl s
= -20V
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MCM10422-10
@ MOTOROLA  MCM10422-15

Advance Information 1
MECL
258 x 4-BIT RANDOM ACCESS MEMORY
The MCM10422 is a high-speed 1024-bit Read/Write RAM or- 286 x 4-BIT RANDOM
genized 256 words by 4 bits, designed for high speed scratch pad, ACCESS MEMORY

control, cache, and buffer storage applications. Four indepsndent
active-low Block Selects permit Use in 1024 x 1 and 512 x 2-hit
applications. It has full address decoding on chip, separate data
Inputs, noninverting data outputs, and an active-low Write Enable.
® Address Access Time:

MCM10422-15 15 ns (Max)

MCM10422-10 10 ns {Max}

# Powaer Dissipation Decreases with Increasing Temperature
¢ Fully Compatible with MECL 10K and 10KH

® Operating Temperature Range 0°C to 75°C L SUFFIX
CERAMIC PACKAGE
* Four Independent Block Selects CASE 748.01
® Emitier-Follower Outputs Permits Full Wire-OR’ing ORDERING INFORMATION
& Standard 24-Pin, 400 Mil Wide, Dual In-Line Package Suffix Denotes
MCM10422L10 — Ceramic Dual-in-Line Package
ABSOLUTE MAXIMUM RATINGS MCM10422L15 - Ceramic Dual-in-Line Package
Rating Symbol Value Unit
Power Supply Voltage (Ve = 0) VEE ~8100 Vdu PIN ASSIGNMENT
Base Input Voltage (Voe = 0) Vin 0 to VEg Vdc - ]
Output Source Current [} < 60 mAdc ! vec e 1
. " 2 [ 23
Junction Operating Temperature Ty < 165 “C 3 L 2
Sterage Temperature Range Ts_tg -65t0 +150 °C 4 =
5 20
€ 19
BLOCK DIAGRAM
? 8
WE o 8BS €z D3  B5 ad 8 = 17
. _ 9 = 16
BS1 o1 D2 BS3 [+k3 [+ 10 — 15
& 3 e Iz 3 |7 4 [20 18 f21 {22 |19 23 n = 14
Write Enable ) | Sense Amp/ Sense Amp/ Sense Amp/| | Sense Amp/ 12 — 13
Butfer Data Buffer Data Buffer Data Buffer | | Data Buffer
I i f ] i ’ PIN DESIGNATION
y - 851 — BS54  Block Select Inputs
] ] - AD — - A7 Address [nputs
13 Block 1 Block 2 Block 3 Block 4 Bin Data Inputs
oo I ax8 32x8 w28 2x8 Qout Data Outputs
% . e — N
Al 24 E § Memory Memory Mamory Memory WE Wiite Enable.Input
Cell Array Cell Array Cell Array Cell Array
A28 § £ TRUTH TABLE
16| 2 g i L L r MQDE INPUT OUTPUT
L B, | WE | Om | O
Ad—] = 1/8 Column Address Buffer/Decoder n in out
Write “0" L L L L
9 10 " —
Vgg = Pin 24 l ' : ’_ ) Write ™1 L L H L
Vcp = Pin 1 AB g A Read L H !l e a
Vgg = Pin 12 Block " R L
Dissbled ¢
This document contains information on a new product. Spectfications and information harein ¢ Don't Care NOTE: Blocks Enable Indepandently

are subject to change without notice,
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MECL
RAM

MCM10422

FUNCTIONAL DESCRWPTION: L ‘

This device is a 256 x 4-bit RAM. Word selection is The independent, active-low Block Selects and the
achieved by means of an 8-bit address, A0-A7. " wire-OR capability of the emitter-follower outputs per-

The operating mode of each block (BS.-1 input low) is mit use as a 1024 x 1 or 512 x 2-bit RAM. For example,
conitrolled by the WE input. With WE low, the block is for use as a 1024 x 1-bit RAM tie all D, inputs together
in the write mode, the output Qg is low and the data to form a single Djp, wire-OR the Qg lines. together
state present at Dj, is stored at the selected address in . to form a single Qg line, and drive the Block Sel acts
block n, With WE high, the block is in the read mode - with a 1-of-d low decoder,

and the data stored at the selected memory location
will be presented non-inverted at Qg

DC OPERATING CONDITIONS AND CHARACTERISTICS ELECTRICAL CHARACTERISTICS

DC TEST VOLTAGE VALUES Each MECL Memory circuit has bean
{Volts) designed to meet the dc and a¢ speci-
Test fications shown in the test table, after
thermal equilibrium has been estab-
Tomperatore | Vikmax Yimin ViAmin_| ViLAmax vﬁ—q lished. The circuit is in a test socket or
oC - 0.840 —1.870 —1.145 —1.430 -6.2 mounted on a printed circuit board and
+28°C ~0.810 —1.850 ~1.108 —1475 -52 transverse air flow greater than 500 [fpm
- is rmaintained. Qutputs are terminated
+75C ~0720 - 1.830 -1.045 — 1450 -52 through a 50-ghm resistor to — 2.0 volts.
MCM10422 Test Limits
¢ +25°C +75°C
DC Charactaristics Symbol| Min | Max ! Min | Max | Min | Max | Unit Conditions
Power Supply Drain Current. IEE _ 200 — 195 - 185 |mAdc| All outplits and inputs open.
Measure Pin 12.
Input Current High linH -— 220 — 220 - 220 |pAdc| Test one input &t a time, all |
) ' other inpuls are open.
Vin = ViH{mayx)
Input Current Low | tiew 0.5 - 05 | - 05 — | wAdc) Test one input at a time, alt
{Block Selects} X . other inputs are open.
Input Current Low* linL -50 — -50 — =50 | — |[uAdc Vin = ViLimin}
Logic *1". VoH |-1.000( —0.840| -0.960| -0.810| —-0.900 | -¢.720| Vdc | Load 60 D to ~2.0 V
Qutput Voltage
Logic "0 VoL |-1670|-1.665, —1.850( -1.650(—1.830( - 1.625] Vde
Qutput Voltage - )
Logic "1 VoHA |—1.020] — -0980| — [-o0s20] — Vde | Threshold testing is
Thrashold Voltage . ; N . perfarmed and guaranteed
Logic "0 VoLa [ — |-1ed8| —' 1-16301 = -1.605| vde |7 °“°\;I';1"”‘:r‘\z::"°'
I S ) in = VIHa .
Threshold Voltage.. Load 501 to —20 V.

*Minimum limit equals the maximum negative current the driving circuitry will be required to sink,

8,p (Junction to Ambient) | . ac
Package Blown* St {Junction to Case)
L Suffix IBCW 55°C/W 15°CAW

- ®GO0 finear ft. per minute blown air.
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MCM10422

FIQURE 1 — SWITCHING TEST CIRCUIT AND WAVEFORMS

TESTING CONDITIONS INPUT LEVELS
l GND T L
—JA0 B, Veo WE
— Al
—{ Az Din f— INPUT LEVELS
-Dev )
A memioszz 80%
— A4 i : 20%
—as Qout > -7V
— A8 s tr =t = 2.0 ns Typ —m -t
— a7 VEE -
Adl Timing Measurements Referenced to 50% of Input Levels 8
R CL = €y = 30 pF Capacitance Includes Scops And Test Fixture,
L R =500 =
' Delay Should be Derated by 30 ps/pF for Capacitive Loading
; Up To 50 pF.
0.01 uF CL 4
= -52V -20V

AC OPERATING CONDITIONS AND CHARACTERISTICS
Guaranteed with VEg = ~5.2 Vdc 25.0%, Ta = 0°C to 75°C {see Note 1). Output Load see Figure 1.
MCM10422-15 | MCM10422-10

Characterstic Symbol | Min Max | Min Max | Unit Conditions
Read Mode See Figures 2 and 3.
Block Select Access Time tABRS -— 6.0 -— 5.0 ns | Measured at 50% of input
Block Select Recavery Time tRBS — 6.0 — 5.0 ns | to 50% of output.
Address Access Time L7Y — 15 — 10 ns | See Note 1.
Write Mode Sea Figure 4.
Write Pulse Width W 10 — 70 | — ns | twsa = 2.0 ns. MCM10422-15

{To guarantee writing) twsaA = 1.0 ns MCM10422-10
. Measured at 50% of input
to 50% of ocutput,

Data Setup Time Prior to Write twsD 10 —_ 1.0 —_ ns
Data Hold Time After Write twHD | 4.0 — 2.0 — ns
Address Setup Time Prior to Write TWSA P — 1.0 - ng |ty = 10 ns MCM10422-15
tw = 7.0 ns MCM10422-10
Address Hold Time After Write twHA | 30 —_ 2.0 — ns
Block Select Sewp Time Prior to Write | tywsps | 2.0 — 1.0 - ns
Block Select Hoild Time After Write twHes | 3.0 - 2.0 - ng
Write Disable Time Wws —_ 8.0 - 5.0 ns
Write Recovery Time tWR — 8.0 — 2.0 ns
Rise and Fall Time TYPICAL Measured between 20% and 80%
Output Rise and Fall Time 1y, 1 20 ns points,
Capacitance ) TYPICAL Measured with a pulse techniqua.
Input Lead Capacitance Cin 5.0 of
Output Lead Capacitance Cout 50 pF
Notes:

{1) The ma:.dmum Addrass Access Time is guarantesd to be the Worst.Case Bit in the Memory.
{2} For propar use of MECL Memories in a systam enviranmaent, consult: "MECL Systemn Cesign Handbook.”
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MECL

RAM

MCM10422

FIGURE 2 — BLOCK SELECT ACCESS TIME

Block Select

Data Output

FIGURE * — ADDRESS ACCESS TIME

Address Input

Data Qutput

A 5%
—-tAA—-[ .

Qouty, ‘XSO%

FIGURE 4 — WRITE STROBE MODE

Address Input

Block Setect

Data Input

Write Enable

Data Oﬁ!put .

A }( - sow ¥
B#5n ' 50% ]'é_

- Dinn 50%
[— oty —= twHD
WSO - . WHBS
l— 1w5Es ——an

Qout, - e

10-28




MOTOROLA MCM10470-15
MCM10470-25
Advance Information l
MECL
4096 x 1-BIT RANDOM ACCESS MEMORY . 4098 x 1-BIT
) o RANDOM ACCESS MEMORY:. -
The MCM10470 is a 4096-bit Read/Write RAM organized for . .
4096 words by 1 bit. Data is selected or stored by means of a 12-
bit address (AQ through A11)} decoded on the chip. The chip is F SUFFIX
designed with a separate data-in line, a noninverting data output, CERAMIC PACKAGE
and an active-low chip select, CASE 747-01
This device is designed for use in high-speed scratch pad, con-
_trol, cache and buffer storage applications.
# Fully Compatible with MECL 10K/40KH i
# Pin-for-Pin Compatible with the Industry’s Standard 10470 QO
& Temperature Range of 0° to 75°C CERAknlséjgﬂgKAGE w
# Emitter-Follower Quiput Permits Full Wire-ORing CASE 680-06 =
& Power Dissipation Decreases with Increasing Temperature
® Address Access Time: MCM10470-26 25 ns (Max) ) ORDERING INFORMATION
MCM10470-15 15 ns (Max) Suffix Denotes
: o MCM10470L15 — Ceramic Dual-in-Line Package
MCM10470F15 -— Ceramic Flat Package
ABSOLUTE MAXIMUM RATIN MCM10470L25 — Ceramic Dual-in-Line Package
TINGS MCM10470F25 — Ceramic Flat Package
Rating Symbol Value Unit o :
Pawer Supply Voltage (Ve = 0) VEE ~8.0to 9 Ve
Base Input Voltage (Vg = 0) Vin 0o VEg Vde PIN ASSIGNMENT
Outpu.!t Source C.jurrent o —-30 . m:\dc 1 Dour VCC e 13
Junction Operating Temperature T = 166 C 2 a0 Dink 17
Storage Temperature Range Tsig | —65t0 +150° C LIy [s:] == Q1
- 4] A2 WEFD 15
BLOCK DIAGRAM o A
o _ 6 A4 A0f=13
out c5 '
X e 79 A6 A9 12
— 8as AR 11
Data Out chip 9 3 Vge ATE 10
Butter - Select
T ' PIN DESIGNATION
TS Chip Salect
A0 2 Sm_u AQ-A11 Address (Aputs
Amplifier
A 2 WE Write Enable
4 g ] T Din Deota Input
A — § od P WE [ Data Output
5 ﬁ- 84 x 64 ES 18 eut ata Qutpu
A3 — §E Memaory GCell M se
Mt T@ i : 5 o. TRUTH TABLE
. in
s T 7 MODE INPUT QUTPUT
T s WE Din Doyt
1/64 Bit Add O
Buﬂof,’tDocm;::' Vge =Ping Write 0 L L L L
Vee = Pin 18 wriw 17| L L H L
o T T T [ T T S B T
A8 A7 AB A9 AI0 AN o 5 " & @ L
This documant containg information on a new product Specifications and information herein are & = Irralevant
subjact to change without notice.
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MECL
RAM

MCM10470

FUNCTIONAL DESCRIPTION:

This device is a 4086 x 1-bit RAM. Bit selection is achiaved by

- means of 3 12-bit address, AQ to A1,

The active-low chip select is provided for memory expansion.

The operating mode of the RAM (TS input low) is controlled by
the WE input. With WE low, the chip is in the write mode, the out-
put, Dout. is low and the data state present at Djn is stored at the
selected address. With WE high, the chip is in the read mode and the
data stored at the selected memory location will be presented non-
inverted at Dgyt. {See Truth Table)

ELECTRICAL CHARACTERISTICS

DC OPERATING CONDITIONS AND CHARACTERISTICS

DC TEST VOLTAGE VALUES
{Volts) Each MECL Memory circuit has been designed
Tost . to meet the dc and ac specifications shown in
Temparsture v v . v, . Vv, v the test table, after thermal equilibrium has
IHmax iLmin tHAmin ILAmax EE been blished. The cfrcuit is in a test socket
0% -0.84¢ 1870 -1.145 -1.490 -5.2 or mounted on a printed circuit board and trans-
£280C ~0.810 -1.850 ~1.108 1475 _§.2 verse air fiow greater than 500 Ifpm is main-
Y - - - - ‘tained. Outputs are terminated through a 50-
+75°%C -0.720 -1.830 -1.045 -1450 -5.2 ohm resistor to — 2.0 volts.
MCM10470 Test Limits
] 0°c +25°¢ +75%C
DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current IEE —_ - —_ — — — madc
MCM1047¢ . — 205 — 200 — 190 All outputs and inputs open.
MCM10470A - 205 - 200 ~ 190 Messure Pin 9.
Input Current High linH - 220 - 220 - 220 wAde |Test ane input at a time, all
ather inputs are open.
Vin= ViH(max)-
Input Current Low link. 0.5 - 05 - 0.3 - whde | Test one input at a time, all
Chip Select other inputs are open,
Input Current Low" lin, -50 ~ -60 - ~50 - gAde |Vin = Vi (min)-
Logic 1" VoH -1.0001 -0.840 | -0.960 | -0.810 | -0.900 | -0.720 | Vd¢ [lLoad 50 Qo -2.0V
Quiput Voltage
Logic "0 VoL |-1870 | -1.665 | -1.860 | -1.650 | ~1.830 | -1,625 | Vde
Qutput Voltage
Logic "1" VorHa |-1020 - -0.980 - -0.920 - Vdet |Threshold testing is perfarmed
Threshold Voltage and guaranteed on one input at
Logic "0 VoLa - -1.645 - -1.630 - -1,605 | Ve [@tme. Vip = ViHa or ViLA.
Threshold Voltage . Load 60 2 t¢ -2.0V.

* Minimurm limit aquals tha maximum nagstive current the driving sircultry will be required 1o sink.
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MCM10470

FIGURE 1 — SWITCHING TEST CIRCUIT AND WAVEFORMS

TESTING CONDITIONS INPUT LEVELS
GND
—40 T Ve WE
—] &
— Az -7 INPUT LEVELS ‘
— a3 o8V } 80%
-_— Al . 20%
—as Dout BRAY
e tr tr = tf = 2.0 ns Typ. 1§
MCM10470
— AT
—1 A8 All Tirmnlng Measuramaents Refarenced 16 50% of Input Lavels
—_— A9 ar I € < 5.0 pF including Jig and Stray Capacitance
— ate Ry = 508
— AN VEE Delay Should be Dersted by 30 ps/pFfor Capacltive Loading
\ Up To 50 pF. '
0.01 LF £
I o =
= -5.2 V -2.0v
AC OPERATING CONDITIONS AND CHARACTERISTICS
Guaranteed with VEg = —5.2 Vdc = 5.0%, T = 0°C to 75°C {see Note 1). Qutput Load see Figure 1.
. MCM10470-25 | MCM10470-15
Characteristic Symbol | Min Max Min Max | Unit Conditions
Read Mode : ’ See Figures 2 and 3.
Chip Select Access Time 1ACS - 10 — 8.0 ns | Measured at 50% of -input to 50%
Chip Select Recovery Time tRes | — 10 - 80 ns | of output.
Address Access Time 1AM - 25 — 15 ns [See Note 2,
Write Mode See Figure 4.
Write Pulse Width tw 25 - 15 -— ns |twsa = 3.0 ns MCM10470-25
{To guarantee writing) . twsa = 3.0 ns MCM10470-15 -
Measured at 50% of input to 50% of
. output,
Data Setup Time Prior to Write twsp t 2.0 - | 20 - ns
Data Hold Time After Write tWHD 2.0 - 2.0 - ns
Address Setup Time Prior to Write Wsa 3.0 — 3.0 - ns |ty = 25 ns MCM10470-26
1 tw = 15 ns MCM10470-15
Address Hold Time After Write tWHA z0 - 2.0 - ns
Chip Selact Setup Time Prior to Write| twses | 2.0 - 20 - ns
Chip Select Hotd Time After Write WHCS | 20 - 20 — ng
Write Disable Time WwWs - 10 - 8.0 ns
Write Recovery Time WR - 10 -_ 8.0 ns
Rise and Fall Time Typical Measured between 20% and 80%
; ' points.
Qutput Rise and Fall Time . . ty tf 2.0 ns
Capacitance . Typical Measurad with & pulse technique.
Input Lead Capacitance Cin ' 3.0 pF
Qutput Lead Capacitance Cout 5.0 pF
Notes: :

[1} Contiict your Matorcls Seles Reprasentative for details if extendad temperature oparation is desirad.
{2} The maximurn Addrass Access Time is guarantesd to be the Worst-Case Bit in the Memory.
(3} For proper use of MECL Memoriss in & system énvironment, consult: “MECL Systern Design Handbook.”
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MECL
RAM

MCM10470

FIGURE 2 — CHIF SELECT ACCESS TIME

Date Output

Chip Selsct T5
0%
tacs TRCS
Dout . s0%
Cats Quput
FIGURE 3 — ADDRESS ACCESS TIME
Addrass nput A 50%
A
Dout 50%

FIGURE 4 — WRITE STROBE MODE

Agdrass Input

Chip Select

Crata Input

Write Enable

Data Output

A x 50%)
cs 5‘ 50% ]é_
Din 50%
— ty — WHD
WE S‘ 50% 7‘
tws D - -l twHES
- tWHA—‘-i
b tyygoy —i Lt .
Daut — WS A —n] S50%
L- tws
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MCM10474-15

@ MOTOROLA MCM10474-25

Advance Information |
MECL
1024 x 4-BIT RANDOM ACCESS MEMORY 1023 x 4 BIT
The MCM10474 s a 4096-bit Read/Write RAM organized for RANDOM ACCESS MEMORY .
1024 words by 4 bits, Data is selected or stored by means of a 10-
bit address {A0 through A9) decoded on the chip. The chip is
designed with 4 separate data-in lines, 4 noninverting data out-
puts, and an active-low chip select. L SUFRIX
This device is designed for use in high-speed scratch pad, con- CERAMIC PACKAGE
trol, cache and buffer storage applications. CASE 748-0%

® Fully Compatible with MECL 10K/10KH

® Pin-for-Pin Compatible with the Industry’s Standard 10474
o Temperature Range of 0° to 75°C

¢ Emitter-Follower Qutput Permits Full Wire-ORing

.

»

Power Dissipation Decreases with Increasing Temperature
Address Access Time: MCM10474-25 25 ns (Max)
MCM10474-1% 15 ns (Max)
MCM10474L156 — Ceramic Dual-in-Line Package

Chip Select Access Time: MCM10474-26 10 ns {Max) N g
MCM104741.25 — C Dual-in-Line Pack
MCM10474-15 8.0 ns (Max) CM 104741 eramic Duak-in-Line Package

ORDERING INFORMATION
Suffix Denotes

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit PIN ASSIGNMENT
Power Supply Voltage (Voc = 0) VEE -80ta 0 Vde .
Base Input Voltage Vgc = 0 Vin 0 to Vgg Vdo ; z ggco ;gc — ;;
Qutput Source Current [Is} <50 mAdc 3|04 o1 =2z
Junction Operating Temperature TJ = 165 € 4 A0 D B2
Storage Temperature Range Tst_g_ —65 to +150 C 5 A1 D2 20
= V] D2 oo
BLOCK DHAGRAM 7 A3 D1 8
A6 Y Ag A9 == F.¥) [ =R¥)
s ¢ hd ? 9t s WE =316
- 10 | NC A9 15
¥ Decoder/Driver | 11 a8 A3 b1
I ' 12 3 vge A7 B3
a0 “ T 1i l i : I] PIN DESI?NATION
! 1 1 =3 Chip Select
Al O—r 'g ! I : .EO_—AQ Address Inputs
a2 é ! | : WE Write Enable
% 1 Memory Cell Array | Oin Data Input
A3 O——— g t ! : Qout  Data Output
; I 1
mMo—{ % f | } TRUTH TABLE
AS Oy i E }I MODE - [NPUT OUTPUT
1 R | AN 1 M e | @ [ 0w [ Oow
(5 J o S Write “0"] L L L L
WMo | Sense Amp and Write Drivers PV SPo! v " "
P3P S S S S S S TN N I I Y
D1 1 D2 Q2 D3 Q3 D4 Q4 Disabled H @ ¢ L
& = Irrelevant

This dotument gontaing information on a new product. Specifications and information herein
are subject 10 change without notice.
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MCM10474

FUNCTIQONAL DESCRIPTION:

This device is a 1024 x 4-bit RAM. Bit selection is achieved by
means of a 10-bit address, AD to A9.

The active-low chip select is provided for memory expansion,

The operating mode of the RAM cs input low) is controlled
by the WE input. With WE low, the chip is in the write mode, the
output, Qg is low dnd the & data state present at Dy, is stored at
the selected address. With WE high, the chip is in the read mode
and the data stored at the selected memory location will be pre-
sented noninvertéd at Qg (Ses Truth Table)

DC OPERATING CONDITIONS AND CHARACTERISTICS
ELECTRICAL CHARACTERISTICS

DC TEST VOLTAGE VALUES
s Each MECL Memory circuit has been designed
(Valts) P A
* - to meet the dc and ac specifications shown in -
Tost the test table, after thermal equilibrium has
Temperature - | ViHmax ViLmin ViHAmin ViLAmax VEE - bean established. The circuit is in a test socket
. A - or mounted on a printed circuit board and trans.
0% -0.840. - -1.870 -1.145 -1.490 -5.2 verse air flow greater than §00 Ifpm is main-
+25°C -0.810° -1.850 -1,105 -1.475 -5.2 tained. Outputs are terminated through a 50-
+75°C -0.720 -1.830 -1.045 -1.450 -5.2 ohm resistor to —2.0 valts.
MCM10474 Tast Limits
: 9°c +25%C +789¢C
.. DC Characteristics Symbel Min. Max Min Max Min Max Unit Conditions
Pawer Supply Drain Current IEE - 200 - 195 - 135 | mAde Al outputs and inputs open.
' Measure Pin 12.
Input Current High finH - 220 - 220 .- 220 dAdc |Test one input at a time, 2l
: : other inputs are apen.
. . Vin  VYIH(max)-
Input Current Low linL 0.5 - 0.% — 0.3 - whdc |Test one input at a time, afl
Chip Select : j : other inputs are open,
Input Current Low* linL =50 - 1 -50 = -50 - wAde |Vin  ViLimin) -
Logic 17 VoM -1.000] -0.840 | .0.980 | -0.810 | -0.800 | 0,720 | Vdc |Loag 80 st 1o ~2.0V
Qutput Voltage ) )
Legit ‘0" VoL |-1.870 | -1.668 | «1.850 | -1.650 | -1.830 | -1.625 | vdc
Qutput Voitage ' 1T
Logic "1™ VoHa |[-1.020 - -0.930 - -0920 [ I Vdc [Threshold testing is performed
Threshold Vol tage - and guaranteed on one input at
Logic "0 B VoLa - -1.645 - -1,630 : -1605 | Vde [2Ume. Vin T Vigaor VLA,
‘Thresheld Valtage : Load 50 §: 10 ~2.0 V.

* Minimum [Imit equals The Meximum negative current tha driving cireuitry will be required to sink,
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MCM10474

FIGURE 1 — SWITCHING TEST CIRCUIT AND WAVEFORMS

TESTING CONDITIONS INPUT LEVELS
Gnd
T INPUT LEVELS
09V B80%
vee
| A-20%
BIEAY H
Qout tr - - b=t = 2808 Typ, - [ ts
AL ¢
L All Timing Measurements Referenced to 50% of Input Levels

-20V

VEE
CL = 30 pF including Jig and Stray Capacitance
t RL=500
0.01 uF .
T e

AC OPERATING CONDITIONS AND CHARACTERISTICS

Guaranteed with VEE = -5.2 Vdc = 5.0%, T = 0°C 10 75°C {see Note 1}. Output Load see Figure 1.

MCM10474-25 | MCM10474-15
Characteristic Symbol | Min | Max Min Max | Unit Conditions
Read Mode See Figures 2 and 3.
Measurad at 50% of input to 50% of
Chip Select Access Time tacs -_ Ll — 8.0 ns ;output.
Chip Belect Recovery Time tRCS - 19 - 8.0 ns :
Address Access Time (VY — 25 — 15 ns
Write Mode See Figure 4.
Write Pulse Width W 25 - 15 - ns  [twsa = 8.0 ns MCM10474-25
{To guarantee writing) twsa = 3.0 ns MCM10474.15
Measurad at 50% of input to 50% of
Data Setup Time Prior to Write 1 WSD 5.0 - 20 — ns  |output.
Data Hold Time After Write ) BWHD 5.0 — 2.0 —- ns |ty = 25 ns MCM10474.25
Address Setup Time Prior to Write WSA 8.0 - 3.0 - ns [ty = 15 ns MCM10474-15
Address Hold Time After Write twHA, 5.0 - 2.0 - ns
Chip Select Setup Time Prior to Write | twscs | 6.0 —_ 2.0 - ns
Chip Select Hold Time After Write | twHes | 5.0 —_ 2.0 — ! ns
Write Disable Time - tws - 10 - 8.0 ns
Write Recovery Time tWR — 1% - 8.0 ns
Rise and Fall Time Typicat Measured between 20% and 80%
Qutput Rise and Fall Time o 4 2.5 ns points.
Capacitance _ Typical Measured with a pulse technique.
Input Lead Capacitance - Cin 4.0 pF
Output Lead Capacitance Cout 7.0 pF
Notes:

(1} The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
(2} For proper use of MECL Memories in a system environment, conzult: “MECL Systern Design Mandbook,”
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MECL
RAM

MCM10474

FIGURE 2 — CHIP SELECT ACCESS TIME

Chip Select

Data Qutput

Dout

FIGURE 3 — ADDRESS ACCESS TIME

Address Input

Data Qutput

A 50%

— tAA

Dout 50%

FIGURE 4 — WRITE STROBE MODE

Address Input

Chip Select

Data Input

Write Enable

Data Qutput

50%

TWSD -

—— WSS —

Dout P———  tysa ——
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@ MOTOROLA MCM10147

. | MECL
128 x 1-BIT RANDOM ACCESS MEMORY

The MCM10147 is a 128-word x 1-bit Read/Write Random Access
Memory. Data is accessed or stored by means of a 7-bit address
decoded on chip. It has a non-inverting data out, a separate data in
line and 2 active-low chip select lines. 1t_has a typical access time
of 10 ns and is designed for high-speed scratch pads, control, cache,
and buffer storage applications.

128-BIT RANDOM ACCESS
MEMORY

* Typical Address Access Time = 10 ns

N . . L SUFFIX
* Typical Chip Select Access Time = 5.0 ns CERAMIC PACKAGE
» Operating Temperature Range = 0° 10 +75°C CASE 620

« Open Emitter Output Permits Wired-OR for Easy Memory
Expansion )

« 50 k§2 Input Pulidown Resistiors on All inputs

+ Power Dissipation Decreases with Increasing Temperature -

« Fully Compatible with MECL 10,000 Logic Family

F SUFFIX
CERAMIC PACKAGE

CASE 650
» Similar to F10405.
} . —
PIN ASSIGNMENT Q
) il
——— =
1] Vees Veen 218
BLOCK DIAGRAM 20— A0 D, =215
a—] at == f=2e
v Wy e I
e . [ — ] = 12
Doyt ) ] . s WE —
: 6] A4 o, =
15 ’ 14 113
) 7] AS A8 10
Data Out -t . Chip N i
Buifer Select . ; a0 vee L=y -
-I : PIN NOTATION
. Sense cs Chip Select Input
Amplitier AD thru AB Address Inputs
2= : . D, Data input
a0 K T D::m . Data Qutput
ar —34 'é v::; ;...‘3.. WE - WE. : Write Enabie Input
o g8 16x8 ia
A2 — 2R [ Memory Colt le— o
s 8 © Array E:
AT = ; S t ;g -“—" in .
2 TAUTH TABLE
Bit Acdress Bufter/ . MODE - L INPUT OUTPUT
1/8 Decodear TE WE Diﬂ |:':..:“‘|t
v = Pin1 -
cel Write 0" L L L L
s | 7 I1° v = Pin 16
ce2 Pin B Write 17" [N L H v
A4 A5 As Vee " Read L H ® o
Disabled ] @ ) L
+ T8 = T51 + €82 @ = Don't Cara.




MECL
PROM

MCM10147

FUNCTIONAL DESCRIPTION: The operating mode of the RAM ({CS inputs low) is

The MCM 10147 is a 128 word x 1-bit RAM. Bit selec- conatrolled by the WE input, With WE low the chip is
tion is achieved by means of a 7-bit address AQ thru AB, in the write mode—the cutput is low and the data present

The active-low chip select allows memory expansion up at Djp, is stored at the selected address. With WE high the
to 512 words. The fast chip select access time allows chip is in the read mode—the data state at the selected
memory expansion without affecting system performance, memory location is presented no_n-inverted at Doyt

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Valug Unit
Powar Supply Voltage (Ve = 0) Vee 8 tal Vdc
Base Input Voltage (Vg = O Vin G010 VEE vde
Qutput Source Current — Continuous g < 50 mAdc
— Surge < 100
Junction Qperating Temperature TJ < 165 ec
Storage Temperature Range . Fitg =56 to +150 oc

Permanent device damage may occur it ABSOLUTE MAXIMUM RATINGS are exceeded.

DC TEST VOLTAGE VALUES
{Volts)
Tost
Temparature ViHmax ViLmin VIHAmin Vi Amax VEE
0% -0.840 -1.870 -1,148 -1490 - -5.2
*’5:‘3 -0£10 -1.850 <1108 1475 =52 ELECTRICAL CHARACTERISTICS
+75°¢ -0.720 -1830 o1.045 --1.450 -52 Each MECL Memory Circwit has been de-
. signed to meet the dc and ac specifications
shawn in the test table, after thermal equi-
librium has been established. The circuit
is in a test socket or mounted on a printed
circuit bosrd and transverse air flow greater
than 800 linear fom js maintained. Qurputs
are terminated through a 50-0hm resistor
to -2.0 voits,
MCM10144 Test Limits
o°c +269C +75°C
DC Characteristics Symbol Min Max Min Max Min Max Unit Canditions
Power Supply Drain Current lEg - 108 -~ 100 - a5 mAde| Typ lgg @ 25% = 80maA
All outputs and inputs open.
Measure pin 8,
Input Current High T IipH - | 220 - 220 - 220 | pAde |Test one input at a time, all
ather inputs are open.
Vin = ViH.
Input Current Low link 0.5 - 05 - 0.3 - pAde [Test one input at a time, all
other inpuis are apen.
. Vin = ViL
Logic 1" Vou -1.000{-0.840 [-0.960 -0,810 | -0900 | -0,720 | WVdc [Load 50 210 -20V
Output Voltage
Logic "0 VoL |-1470 | <1865 [ -1.850 [ -1.650 | ~1.830 | -1.626 [ wvde
Qutput Veoltage R
Logic “1” Voua |-1020 - ~0.980 - -0.820 - Vdc |Threshold testing is performed
Thresheld Voltage and guaranteed on one input at
Logic 07 Vora - -1,645 - ~1,630 - -1605 | vdc [atime. Vip = ViHa or ViLa.
Threshold Voltage Load 50 110 -2.0 V.

114



MCM10147

SWITCHING CHARACTERISTICS (Tp = 0° to +759C, Vgg = -5.2 Vdc = 5%; Output Load see Figure 1;ses Note 1 & 3.}

Tost Limits
Characteristic Symbol Min Typ Max Unit - Conditions
Read Mode See Figures 2 and 3.
Chip Sefect Access Time 1ACS 2.0 5.0 B.O ns Measured from 50% of input to 50% of
Chip Select Recovery Time tRCS 2.0 5.0 8.0 ns output, See Note 2.
Address Access Time tah 5.0 10 15 ns
Write Mode
Write Pulse Width tw 8.0 6.0 - ns tysa = 40 ns
Data Setup Time Prior to Write twso 1.0 5.0 - ns
Data Hold Time After Write tWHD 3.0 -2.0 - n
Address Setup Time Prior to Write WSA 4,0 0 - ns Yy = 8.0 ns. See Figure 4.
Address Hold Time After Write tyWHA 3.0 1] - ns
Chip Select Setup Time Prior 10 Write TWSCS 1.0 5.0 - ng
Chip Select Hold Time After Write TWHCS 1.0 -6.0 - ns
Write Disable Time tws 2.0 6.0 B.0 ns Measured st 50% of input 1o 60%
Write Recovery Time TWR 2.0 5.0 8.0 nsg of gutput.
Rise and Fall Time Measured between 20% and 80% points.
Output Rise and Fall Time 1y, t§ 15 30 5.0 ns
Capacitance
Input Capacitance Cin - 4.0 6.0 pF
Qutput Capacitance Cout - 7.0 8.0 pF

MNotes: {11 Contact your Motorola Sales Representative 1or details if extended temperature opération is desired.
{2) The maximum Address Access Time is guaranteed 10 be the Worst-Case Bit in the Memaory,
{3} For proper use of MECL Memories in a system eavironment, consult: "MECL System Design Handbook,'

FIGURE 1 — SWITCHING TIME TEST CIRCUIT

MECL

Vot = Vogz = Gnd

INPUT LEVELS

|
|
]
|
|
< om— ! R N
Ay | Y] 20%
4 |
1
| .
l
|

cs1Cs2 -9V -—
o= 3 Az — 1§
Az
< € 1y ty = 1 = 2.0 ns typ.
O SR
0—1'——1-‘:)‘ Ag 15 All timing measurements referenced to 50% of input levels,
o—4—Ag Dout Ry = 50 (1

CL Cy = 5.0 pF (including jig and stray capacitance)
Delay should be derated 30 ps/pF for capacitive 10ad up 1o 50 pF
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FIGURE 2 ~ CHIP SELECT ACCESS TIME

Chip Select
R

Cout

FIGURE 3 — ADDRESS ACCESS TIME

Address

taa

Cout

FIGURE 4 — WRITE MODE

Address X

€hip Select 5 : L_

h—— Ty —] TWHD

Write Enable %
twso \_J

R TSCE —=t

TWHCS

i TyyHa —

TwR

Dout fo———— tyyg A ————t

tws
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MECL

256-BIT PROGRAMMABLE READ ONLY MEMORY
{PROM} .
32 X 8 BIT PROGRAMMABLE
The MCM10139 is a 256-bit programmable read only memory READ-ONLY MEMORY
[PROM). The circuit is organized as 32 words of 8 bits. Prior to
programming, all stored bits are at logic 0 {low} levels. The logic
state of each bit can then be changed by on-chip programming
circuitry. The MCM10139 has a single negative logic chip enable.
When the chip is disabled (CS = high), all outputs are forced to
a logic 0 (low).
The MCH10139 is fully compatible with the MECL 10,000
logic family. It is designed for use in microprogramming, code
conversion, logic simulation, and look-up table storage.

Pp = B20 mW typ/pky (No Load) L SUFFIX
CERAMIC PACKAGE
tAccess = 19 ns typ (Address Inputs) CASE 620

MECL

F SUFFIX
CERAMIC PACKAGE
CASE 650

LOGIC DIAGRAM

AD 10
AT+

Input 32x8 PIN ASSIGNMENT
Az 2 Decader areay and

A3 13

A4 14

HHHH

Asgocistad Drivers

L
_I —[ 1] oo Vecpa1é
Sense Sense Sanse Sanse —
Amphilar Amalitier Amplitiee Ampi [ier I o [ ==R1]
Ve = Gna . 8 4 2 o 3 o2 AdALT14
v =-5.2 vVd
=E ) Py Senem prm—, Sene acfoz azkis
Amp’hfier Am;;liher Am;;liiier Amp‘hﬁ.r s :: D‘ Az =12
= | | T ) & ] D5 A1
7 D6 AQ 10
8] Vee o7 F:S
a2 7 & 3 4 3 2 1
o7 D& =23 (=] o3 D2 o1 oo
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ABSOLUTE MAXIMUM RATINGS

. Rating . Symbol Value Unit
Power Supply Voltage (Vpc = 0) VEE -8100 Ve
Base Input Voltage (Vo = 0} Vin Gto VEE Vde
OQutput Source Current — Continuous o <50 mAde

— Surge <100
Junction Operating Temparature T) <185 °c
Storage Temperature Range Tstg -55 ta +150 o

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS
areé exceeded,

ELECTRICAL CHARACTERISTICS
- g Each MECL Memaory circuit has been

DC Tost Voltage Values . designed to meet the dc and ac specifications

(Volts) shown in the test table, after thermal equili-

Tegt Temperature | Viymax ViLmin ViHAmn | ViLAmax VEE brium has been established. The circuit is in
0% . =0.840 -1.870 -1.145 -1.490 -5,2 a test socket or mounted on a prined circuit
+250C _0.810 1,850 ~1.105 1475 6.2 :Joard afnd transverss air f;uwgrsaler than 500

"y = - - - " inear fpm is rmaintained. Uiputs are ter-

+75%C 0.720 - 1.830 1.045 1.450 £.2 minated through & 50-0hm resistor 10 -2.0 volts.

MCM10139 Test Limits
o’c +25°C +75°C
0L Characteristics Symbol | Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current IgE - 150 - 145 - 140 | mAde { Typ Igg @ 25%C = 100 mA, All out-
puts and inptts open. Measure pin 8.
Input Current High iipH - 265 - 265 - 265 kAde | Test one input at a time, all other
: : inputsare opan. Vin = VH.
Input Current Low ) binL 0.5 - 0.5 - 0.3 - dAde | Test one input at a time, all other
. inputs are open. Vin = V.
Logic “1" VYoH |-1.000 -0.840(-09607 -0,810{-0,9M0| ~0.720| Wdc | Load B0 Q 10-2.0V.
Output Voltage
Logic “0" VoL [-2010 -1665|-1,990)-1,650]-1.970| -1.625| Vdc
Qutput Voltage
Logic "1* 1 Yora [-1020 —  |-D9BO( - -0.920) - Vdc | Threshold testing is performed and
Threshold Voltage guaranteed on one Input at a time,
Logic 0" VoLa | — -1645( - |-1830 - [-1805] vde [Vin=ViLHorViLa.
Threshold Veltage Load 50 2 to -2.0 V.

SWITCHING CHARACTERISTICS (T4 = 0% to +75°C, VEgE = -5.2 Vde £5%; Qutput Load—See Figure 1 and Note 1)

Test Limits

Characteristic . Symbol Min Typ Max Unit Conditions
Chip Select Access Time tACS - 10. 15 ns See Figures 2 and 3.
Chip Select Recovery Time RCS - 10 15 ns Measured from 50% of input to 50%
Address Access Time taA — 15 20 ns of output, See Note 2.
Sutput Rise and Fall Time 1 b - 30 - ns Measured between 20% and B0% points)
Input Capacitance X Cin - 4.0 5.0 pF
Output Capacitance Cout - 7.0 8.0 pF

Notes: 1. Contact your Motorola Sales Representative for details if extended temperature operation is desired,
2; The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the memory,
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FIGURE 1 — SWITCHING TIME TEST CIRCUIT

15 O—

TTETTET
Al

p1f—l o>
I _________ 80%
—e3 WV i 20%
|
T4 t
l 0 I = 1 = 2.0 ns typ
—a4—0 5
| P All timing measurements referenced to 50% of input levels.
I All outputs loaded 50 ohms to - 2.0 Vdc.
—t=07

FIGURE 2 — CHIP SELECT ACCESS TIME

Chip Select
[+

tacs

Oout

FIGURE 3 — ADDRESS ACCESS TIME

Address

TAA

Dout
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RECOMMENDED PROGRAMMING PROCEDURE*

The MCM10139 is shipped with all bits at logical *'0"" {low). To write logical *"1s", proceed as follows.

MANUAL (See Figure 4}

Step 1 Connect VEE (Pin 8} t0 -52 V and Ve (Pin 16) 10

3.0 V. Address the word 1o be programmed by applying
-1.2 10 -0.6 volis for a logic "1 and -5.2 10 -4.2 volts for a logic
"0" ta the appropriate address inputs.

Step 2 Raise Vg [Pin 168) to +6.8 volts.

Step 3 After Vg has stabilized at +6.8 volts (including any

ringing’ which may be present on the Vg line), spply
a current pulse of 2,6 mA to the output pin correspanding to the
bit to be programmed to a logic 17,

Step 4 Retura Voo to 0.0 Volts.

CAUTION
To prevent excessive chip temperature rise, VCC should not
be allowed to remain at +6.8 volts for more than 1 second.

Step & Verify that the selected bit has programmed by con-

necting a 460 ) resistor 10 -5.2 volts and measuring
the voltage at the cutput pin. If @ logic “17 is not detected at the
output, the procedure should be repeated once. During verification
VH should be - 1.0 to -3.6 volts.

Siep B If werification is positive, proceed to the next bit to
be programmed.

AUTOMATIC {See Figure §)

Step 1 Connect VEE (Pin 8) to -5.2 volts and Ve (Pin 16}
to 0.0 volts, Apply the proper address data and raise Vg
{Pin 1B) to +6.8 volts,

Step2  After a minimum delay of 100 ps and a maximum delay
of 1.0 ms, apply a 2.5 mA current pulse to the first bit to
be programmed (0.1 < PW < 1 msl.

Step 3  Repeat Step 2 for each bit of the selected word specified

as a logic 1", (Pregram only one bit at a time. The delay
between output programming pulses should be equal (0 or less than
1.0 ms.}

Step 4 After all the desired bits of the selected word have been
programmed, change address data  and  repeat
Steps 2 and 3.

NOTE: 11 all the maximum times fisted above are mantained, the
entire memory will program in less than 1 second. Therefore, it
would be permissible for VCC to remam at +6.8 volts during the
entire programming time.

Step 5 After stepping through all address waords, return Vg te

0.0 vols and verity that each bit has programmed. If one
or more bits have not programmed,  repeat the entire procedure
oncé. During verification V4 shoutd be - 1.0 ta -0.6 volts,

*NOTE: For devices that program incorrectly—return serialized umits with indivigual truth tables. Noncompliance voids warranty.

PROGRAMMING SPECIFICATIONS

Limits
Characteristic Symbol Min Tvp Max Units Conditions

Power Suppily Voltage VEE -5.46 -5.2 -4.94 Ve

To Program Yoor +6.04 +6.8 +7.66 Vde

To Verify Veew 0 0 Q Ve
Pragramming Supply Current - lccp - 200 600 mA Voo =+6.8 Vde
Address Voltage V|H Program -1.2 - -06 Ve

Logical 1" Vi Verify -10 - -086 Vde

Logical 0™ VL -5.2 - -4.2 Vde
Maximum Time at Vo = Vocp - - - 1.0 sec
Qutput Programming Current lop 2.0 2.5 3.0 mAdc
Qutput Program Pulse Width o 0.5 — 1.0 ms
Qutput Pulse Rise Time - - - 10 HS
Programming Pulse Delay (1)

Following Vo change ta 0.1 - 1.0 ms

Between Output Pulses . gl . 0.01 — 1.0 ms

NOTE 1. Maximum is specified to minimize the amount of time Vo is at _+6.8 volts,
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FIGURE 4 — MANUAL PROGRAMMING CIRCULT

+6.8V 0.0V
Program Merify
-0.8 V ————— —— —
e {Momentary)
e Address 16

T =2 O i
o o)
T— 8" -y

L_-g‘,o—J ] : Outputs
__3/0—— Q |
T ol

O—ce
Open a .
Y 7B
[ % Al Qutputs)
Vegg VEE —
-5.2 WV -52V VEE
-5.2V

MECL

FIGURE § - AUTOMATIC PROGRAMMING CIRCUIT
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MCM10146

1024 x 1-BIT RANDOM ACCESS MEMORY

The MCM10146/10415 is a 1024-bit Read/Write Random Access
Memory organized 1024 words by 1 bit. Data is selected or stored
by means of a 10-bit address {AQ through A9) decoded on the chip.
The chip is designed with a separate data in line, a non-inverting data
output, and an activedow chip select. )

This device is designed for use in highspeed scratch pad, control,

cache and buffe

r storage applications.

L SUFFIX
CERAMIC PACKAGE
CASE 820

# Fully Compatible with MECL 10,000
® Pin-for-Pin Compatible with the 10415
® Temperature Range of 0° to 75°C {see note 1}
& Emitter-Follower Qutput Permits Full Wire-ORing (see note 3}
& Power Dissipation Decreases with [ncreasing Temperature F SUFFIX
0 issipati 9 pe CERAMIC PACKAGE
® Typical Address Access of 24 ns GASE 650
® Typical Chip Setect Access of 4.0 ns
ORDERING INFORMATION
PIN DESIGNATION Suffix Denotes
cs Chip Select Input MCM10146 — L Ceramic Dual-in-Line Package
A0 to A9 Address Inputs — F Ceramic Flat Package
Din Data Inputs 10415 — DC Ceramic Dual-in-Line Package
Dout Data Output —~ FC Ceramic Flat Package
WE Write Enable Input
BLOCK DIAGRAM PIN ASSIGNMENT
Dout E
1! 14 ™~
1 Cout Vee e
Daza Out Chip 2 AQ Din =18
Buffar L Select a A1 T e
¥ 4 Az WE }:1 13
s az ey =tF;
6] aa AB 1
Sen.sel 7] A5 A7 310
Amplifier
2 8c] vee A6 39
a0 —
‘ . ! N
ar— 33 2% |35 VE
- 32x 32 £ 3
a2~ 90 bl memoryCol  |e—| L%
5 2 E Array T e
A3 —F w2 1 ¥ I el TRUTH TABLE
5 =
A4 — MODE INPUT QUTPUT
1/32 Bit Address &5 WE Din Doyt
) Buffer/Decoder Write 0" L . © L
Vee =Ping l? ]9 |1o 1 |12 write “17| L L H L
Veg = Pin 18 Réad L H @ a
A8 AS A7 AS A9
Disabled H L] @ L
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MCM10146

FUNCTIONAL DESCRIPTION:

This device is 2 1024 x 1-bit RAM. Bit selection is achieved by
means of a 10-bit address, AQ to A9.

The activedow chip select is provided for memory expansion up
to 2048 words.

The operating mode of the RAM (CS input low) is controlled by
the WE input. With WE low, the chip is in the write mode, the out-
put, Dgye, is low and the data state present at D, is stored at the
selected address. With WE high, the chip is in the read mode and the
data stored at the selected memory location will be presented non-
inverted at Oy ;. {See Truth Table}

ABSOLUTE MAXIMUM RATINGS

Rating Symbaol Value Unit
Power Supply Voltage (Ve = 0) VEE ~8100 Vdc
Base Input Voltage (Ve = 0) . . Via 01w VEE Vde
Qutput Source Current — Continuous o < 50 mAdc
- Surge < 100
Junction.Operating Temperature T < 165 ec
Srorage Temperature Range Tstq -55 10 +150 °c
DC TEST VOLTAGE VALUES
(Vohts)
Test
Temperature Vilmax ViLmin ViHAmin VILAmax VEE -1
o°c -0.840 -1.870 -1.145 -1.490 -5.2 (]
c
+25°C -0.810 -1.850 -1.105 -1.475 -5.2 ELECTRICAL CHARACTERISTICS W
s N - ~ N ~ "

787 9.720 1830 1.045 1450 8.2 Each MECL Memary circuit has been de- E
signed to meet the de and ac specifications
ghown in the test table, after thermal equi-
librium has been established. The circuit
is in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 800 linear fpm is maintained. Qutpuls
are terminated through 2 50-ohm resistor
10 -2.0 volts.

MCM10146 Test Limits
[ +25°¢ +75%C
PC Characteristics Symbol Min Max Min Max | Min Max Unit Conditions
Pawer Supply Drain Current IEE - 150 - 145 - 126 | mAde| Typ |gg @ 259C = 100 mA
All putputs and inputs open,
Measure pin 8,
Input Current High linH - 220 - 220 - 220 wAde [ Test one input at a time, all
. other inputs are open.
Vin = Vi,
Input Current Low link 05 - 0.5 - 0.3 - pAdc | Test one input at a time, ali
other inputs are open.
Vin = ViL-
Logic """ VoH -1.000{ -0.840 | -0.960 | -0.810 | -0.900 | -0.720 | WVdc |Load B0 2 to-20V
Guiput Voltage
Logic 0" VoL -1.920| -1.665 | -1.900 | -1.650 { -1.830 | -1625 | Vd¢
Qutput Voitage
Logic 1" VoHa |-1.020 - -0.880 - -0,920 - Vdc [Threshold testing is performed
Threshold Voltage L and guaranteed on one input at
Logic 0" voLa - -1.645 - -1.630 - -1606 | Vde [atime. Vip = Vs or VLA,
Threshold Voltage . Load 50 Q 10 -2.0 V.
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FIGURE 1 — SWITCHING TEST CIRCUIT AND WAVEFORMS

TESTING CONDITIONS ' . INPUT LEVELS
GND .
] )
— A0 cs Voo we
—— A
— A2 - INPUT LEVELS
s -0.9 Vv 80%
: 2: MCM10146  Dgyy L . -7V 20%
— A8 tr t = 1= 2.6 ns Typ. 1§
— A7 }
—1 AB All Timing Measuremants Referenced to 50% of Input Levels
Ag VEE R cL = CL 5.0 pF Including Jig and Stray Capacitance
T RT =508

f——" For Capacitance Loading < 50 pF, Delay Should be
0.01 uF . Derated by 30 ps/pF

T o

= -

. -20V i

Gugranteed with VEE = -5.2 Vide = 5.0%, T = 0°C 10 75°C {see Note 1). Ouiput Load see Figure 1,

MCM10146 Test Limits o
Characteristic Symbot Min Typ Max Unit Conditions.
Read Mode See Figures 2 and 3.
Chip Sele:;.t Access Time 1ACS 20 49 7.0 ns Measured at 50% of input 10 50% of output.
Chip Select Recovery Time RCS 20 40 70 ns See Note 2.
Address Access Time tAA 80 24 29 ns
Write Mode See Figure 4.
Write Pulse Width . tw 25 20 - ns 1wsa = 8.0 ns.
{To quarantee writing) Measured at 50% of input to 50% of output.
Data Sewp Time Prior 1o Write wsD 5.0 4] - ns
Data Hold Time After Write WHD 5.0 - 0 = ns
Address Setup . ¥ime Prior to Write | wwsa 8.0 o - ns tyw=25ns
Address Hold Time After Write tWHA 2.0 0 - ns
-Chip Select Setup Time Prior to Write |  twscs 50 0 - ns
Chip Select Hold Time After Write WHCS 5.0 0 - ns
Write Disable Time wWs 28 50- 7.0 - ns
Write Recovery Time tWR 2.8 5.0 7.0 ng
Rise and Fall Time . Measured between 20% and 80% points.
Qutput Rise and Fall Time . tr, 1§ - 15 25 4.0 ns When driven from T8 or WE inputs.
Output Rise and Fall Time 1,4 15 4.0 8.0 ns When driven from Address inputs.
Capacitance 7 } B . Mgasured with a pulse technigue.
Input Lead Capacitance Cin - - 4.0° 5.0 pF
Qutput Lead Capacitance . Cout - 4% 80 pF
Notes:

(1) Contact yaur Motorcla Sales Representative for details if extended temperature operation is desired.

(2) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.

{3) For proper use of MECL Memories in a svst.emlenvironmem,consult: “MECL System Design Handbook.”
{4) Typicat limits are a1 Vgg = «5.2 Vde, Ta = 259¢ and s_tandard loading.
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FIGURE 2 — CHIP SELECT ACCESS TIME
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Data Suput
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FIGURE 3 —« ADDRESS ACCESS TIME

Address 1nput
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Doyt
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50%

FIGURE 4 — WRITE STROBE MGDE
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@ MOTOROLA | 'MCM10149

256 x 4-BIT PROGRAMMABLE MECL
READ-ONLY MEMORY:

1024-BIT PRCGRAMMABLE
This device is a 256-word x 4-bit field programmable READ-ONLY MEMORY
read only memory {PROM). Prior to programming, all
stored bits are at logic 1 {high} levels. The logic state of
each bit can then be changed by on-chip programming -

circuitry. The memory has a single negative logic chip

enable, When the chip is disabled {TS = high), all outputs
are forced to a lagic O (low).

« Typical Address Access Time of 20 ns
« Typical Chip Select Access Timeof 8.0 ng LSUFFIX
+ 50 k§2 Input Pulldown Resistors on All Inputs CERACTSCEBQESAGE
« Power Dissipation {540 mW typ ®25°C)

Decreases with Increasing Temperature

F SUFFIX
CERAMIC PACKAGE
CASE 650

MECL
PROM

Bl

PIN ASSIGNMENT
A2 3—-| ; ’
1nput 32 %32 ~
AD ‘..i : Decocer . ’ Areay an ’ Vep vee
Assomaled Orivers
L1 5—|

RX pa g
a8 & ): — . . [3]az o111q
’ Sense Sense Sense Sense [a]ac cs ?’_EI
Amplilier Armplifer Amplifier Amphler
A7 7—-' I 3 z ! 2 [s}as ozjig
) Ourput J

AR o [ i - 3
Ad m—D " E AT A4 10
cSi3 f [B]vee A3 |9

" 12 12 15

D3 D2 o Da
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MCM10149

ELECTRICAL CHARACTERISTICS

. ~-55°C | 0°C | +25%°¢ | +75°% ]*125"0
Characteristic Symbol | Min|Max Min]Max [Min Mzx | Min]MaxMin]Max . Unie
Power Supply Drain Current IEE — 60| — |186] — (1501 — [145 | — | 145 | mAdc
tnput Current High LinH — |450] — [285] -- |265] - [26B6] — RAAL ;

65°C and +126°%C test values apply to MC105xx devices only.

:f.:ﬁ:?gn Parameter -55"0® o°c @ 25°c® 20 @ . 75°c® : '125°c®
memi10500] memioioo] momioi0o | memioseo | momiotoo| Memiosoo
ViHmax = YOHmax | —0:880 —0.840 —0.810 —0.780 —0.720 | -0.630
Y oHmin —1.080 -1.000 | —o.s960 -0.930 —0.900 -0,826
Voramn | 1100 1020 | —0.980 ~0.950 —0.920 —0.845
Vi Amin 1175 -1.120 —~1.105 -1.105 —1.045 ~1.000
V| Amax 1610 ~1.400 1476 | -1475 1,450 —1.400
VoLamax | —1638 —~1645 | —1.630 ~1.600 —1.606 | —1525
VoLmax | —1685 -1.665 -1.660 ~1.620 -1.625 —1.545
Vit = VoLmin 1570 1,870 —1.850 —1.850 —1.830 7,620
Vitmin | ToLein 0.5 0.5 0.5 05 3.3 03

NOTES: (D MCM10500 series specified driving 1008% 10 —2.0 V.

@ Memories {MCM10100) specified 0 - 75°C for commercial temperature range, 508} 10 -2.0v.
Military temperature range memories {MCM10500) specified per Note 1.

SWITCHING CHARACTERISTICS (Note 1}

MECL

MCM10149 MCM10549
Ta=0to+75%C, | Ta=-551t0+126°,
VgE =-5.2 Vde ' 5%| Vgg = -5.2 Vde - 5%
Characteristics Symbol Min Max Min Max Unit Conditions
Read Mode ns Measured from 50% of
Chip Select Access Time tACS 20 10 . N input 10 50% of output.
Chip Select Recovery Time IRGS 2.0 10 N * See Note 1.
Address Access Time tAA 70 25 : .
Rise and Fall Time 1 U 15 70 - * ns Measured between 20%
and B0% points.
Capacitance . pF Measured with a pulse
Input Capacitance Cin - 50 - 5.0 techrigue,
Qutput Capacitance Cout - 80 - 8.0

NOTES: 1. Test circuit characteristics: R = 50 2, MCM10149; 100 2, MCM10549.
£ = 5.0 pF lincluding jig and stray capacitance)
Delay should be derated 30 ps/pF for capacitive load up to 50 pF
2. The maximum Address Access Time is guaranteed 10 be the Worst-Case Bit in the Memory.
3. For proper use of MECL Memaories 1n a system environment, consult MECL System Design Handbook.
4. Vpp = Vg = Gnd for normal operation.
"Ta be determined. coniact your Motorota representative for up-to-date information.,

PROGRAMMING THE MCM10148 T

During programming of the MCM 10149, input pins 7, 0 Vand Vg = — 5.2V £ 5%, the address is set up. After
9, and 10 are addressed with standard MECL 10K logic a minimum of 100 ns delay, Vp {pin 1} is ramped up to
levels. However, during programming input pins 2, 3, 4, +12V £ 0.5V (total voltage Vnp to Ve is now 17.2 V,
6, and 6 are addressed with 0V << V,, < +0.256 Vand +12V — [ = 5.2 V] ). The rise time of this \."CP voltage
VEE < ViL < —3.0 V. It should be stressed that this pulse should be in the 1 — 10 us range, while its pulse
deviation from standard input levels is required only during width (tw1} should be greater 1han_ 100 55 hut less than
the programming mode. During normal operation, standard "1 ms. The Vep supply current at + 12 WV 'will be approx-
MECL 10,000 input levels must be used. imately 626 mA while current dra'in.from VCC will be ap-

With these requirements met, and with VCP = VCC = proximately 175 mA. A current limit should therefore be
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set on both of these supplies, The current limit on the
VCP supply should be set at 700 mA while the VCC sup-
ply should be limited to 250 mA. It should be noted
that the Vpp supply must be capable of sinking the
combined current of the VCC and VCP supplies while
maintaining a voltage of — 5,2 V * 5%,

Coincident with, or at some delay after the VCP pulse
has reached its 100% level, the desired bit to be fused can
be selected. This is done by taking the corresponding out-
put pin to avoltage of + 2.85 V + 5%, It i to bé noted that
only one bit is to be fused at a time. The other three un-
selected outputs should remain terminated through their
50 ohm load resistor {100 chm for MCM 10549} to — 2,0
V., Current into the selected output is 5 mA maximum.

After the bit select pulse has been applied to the ap-
propriate output, the fusing current is sourced out of the
chip select pin 13. The 0% to 100% rise time of this cur-
rent pulse should be 250 ns max. It pulse width should be
greater than 100 ts. Pulse magnitude is 50 mA £ 5.0 mA.
The voltage clamp on this current source is to be — 6,0 V.

After the fusing current source has returned 0 mA, the
bit select pulse is returned to it initial level, i.e., the output
is returned through its load to — 2.0 V, Thereafter, Vepis
returned to 0 V, Strobing of the outputs to determine suc-
cass in programming should occur no sooner than 100 ns
after ch has returned to Q V. The remaining bits are pro-
grammed in a similar fashion,

T NOTE: For devices that program incorrectly, return serfalized
units with individual truth tables. Nan compliance voids

-

PROGRAMMING SPECIFICATIONS

The following timing diagrams and fusing
information represent programming specifications
for the MCM10149.

Vee=Pin 1620V

VEg = PinB = -5.2V16% 2V
108V
Vep= Pl — ov

J rW1
1

+2.85 Vv

2 5%
Selgcred Qulput Open —1 e
Pml'll.l?.?tlr.wISi T2

- —tp2
tp1—s -
50 maA
J L 5mA
Chip Setect Pin 13 0 mA 3
o Gl
'oa—" =+ *—tpa

The timing diagram is shown for programming
one bit. Note that only one bit is blown at a time,
All addressing must be done 100 ns prior to the
beginning of the Vep pulse, ie, Vpp = O V.
Likewise, strobing of the outputs to determine
succass in programming should occur no sooner
than 100 ns after Vgop returns to O V.,

Note that the fusing curremt is defined as
a positive current out of the chip select, pin 13.
A programming duty cycle of € 15% is to be
observed.

N

warranty,

Definitions and values of timing symbols are
as foltows,

Symbol Definition Value
t.1 Rise Time, B T
Pragramming Voltage
-ty Pulse Width, 2100us < 1ms
Programming Voltage
1nq Delay Time, 20
Programming Voitage
Pulse to Bit
Selact Pulse
142 Pulse Width, Bit Seltect = 100 us
g2 Delay Time, Bit Select =0

Pulse 1o Programming
Voltage Pulse
tpz Delay Time, Bit Select 21 us
Puise to Programming
Currant Pulse

tr3 Rise Time, Programming 250 ns max
Current Pulse
3 Pulse Width, L2 100 s

Programming
Current Fuise
tpa Delay Time, =1 us
Programming Current
Puilsa to Bit
Select Puise
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MANUAL PROGRAMMING CIRCUIT

5V +5V
) |
[
12k 0.05uF 38.2%
0.005 uF ¢
H
+5 v '
1 Delay Q
Verity
1/6 MC7406 3 a0 L—d a 12
NC MCBE02 Ensble
172 Currant
(Momentary} MCBEO2 ! ce ap— Pulse
. ap >100 ps
1/6 MC7406 Program T
Enatl
BV _ri‘_f_‘_ sV
<1 sec
1MG14
——— Jj4——o 52V
Current Source ., -6V Clampl
1/4 MCTA38 174 MCT438 W
2N3905 560 sie
) —aw N3O0 610
3 1NS14
$e80 390 vk 27k 2100 or Equiv.
= 4 -5.2V
*6 v -2 4
128V i ;
5 v
Current * o
1/4 Limit 3 150 lu
MC7438 343 1.0 1/4 MC7438 240 3 E
8082, 12w ) N 180
MIEFTO U . P\'zmasos
5142, 172w 1NDI4
r 10,1 HF
I
= T13
Vep cs
\'Kg
——0
10K
N -5.2V g
— 0 AS
1.0k
N i-s2v 30
o] A4
1.0k
: MCM10149/
10549 14 Rotary $W
o1
580
-5.2V
RIS
Do |—o - o
680
-5.2V
10k
5.2V VEE Ve
ls 6
= .52 v
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@ MOTOROLA MBM2256

| Advance Information ' 1
GENERAL DESCRIPTION : 256 K x 1-BIT
The MBM2256 is a 262,144 (218} bit magnetic bubble memory i - MAGNETIC BUBBLE
device. All required magnetic components including the perma- MEMORY DEVICE

nent magnets, the drive field coils and protective magnetic shield
are integral parts of the device. The package is a 1.15 x 1.1 x 0.36
inch 16-pin DIP,

The MBM2256 features a dual block-replicate organization with
swap gates on the input track. Data storage is organized as 256
storage loops of 1024-bits each. Additional loops are provided to
store the error correction code and as redundant loops. In one of
two dedicated map loops on-chip the redundant map loop data
is stored.

The MBM2256 can be operated synchronously or asynchro-
nously. Average access lime to a page of data is less than 7.0 ms
at 100 kHz. Data transfer rate is 126 kilobits per second at 125 kHz.
Average power dissipation at 125 kHz is 0.8 Watts. The device will
operate over a case temperature range of 0°C to 70°C, and data
is retained without power from —40°C to 100°C. ]

The device is fabricated using a pseudo-planar process to im-
prove operating margins as well as to enhance reliability. The use
of CrCuCr in the conductor elements ensures excellent conduc-
tivity while greatly increasing resistance to problems associated
with electromigration, '

FEATURES

¢ Non-volatile ® On-Chip Redundant Loop Map
* High Density ® Swap Gates

¢ Solid State #® Block Replicate

® Low Power ® Error Correction Code Storage
& Start/Stop Capability #® 16-Pin Dual-in-Line Package

¢ Page-Oriented Access

Pin Assignment

1

X Coil - E: ® 1_—61 Replicate
X coil + [2] . [i5] swap «

Y Coil —- E . EI Generate
¥ Coil + E E Generate

!

4

Case
ac &5 8] 12] swap -
Active Map
Detector L?_J E] Réplicate —
Reference Ma
Detector 17 nep{iicate +
Comgecfl?lcttgr’ 8 El Replicate +

This document contains information an a new product. Specifications and informaton herein
are subject 10 change witheut notice
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FIGURE 1 — BLOCK DIAGRAM

&
i Det.

Rep. 9
{+)
Map Loops (2) Commaon
(+)
Map e |“‘ : Ref.
Rep. 10 : :__@ Loop & 3 7 Det,
{+) [ -, 4 1-)
& Loop 2 3
[
: :@ Loop 4
Map I-'_'" ° Active
Rep. 1 H : -—-ls Det.
(o ' Even Bit ® Even Bit 0 ! o
: H Write Track ® Read Track : 1 \
1 { ] 1 <
L4 £
:@ Loop 276 >
Even I::: —
SWAP 12 l-— G 3 Loon 278 : I5 Shietd °
(] ‘ [ - {A.C.
- -,
—5 Loop 280 Active & Gnd)
- | Reference
Detectors.
] - Y
Gen. 13 I ra 4 Coil
Loop 1
i+) E'.‘.i‘i i (+)
-,
:@ Loop 3 Y
I: - Coil
:@ Loop §
A d Y
Gen. 14 N H Hy 3 Coil
=) M Odd Bit ® 0Odd Bit b Drive {-)
X Write Track b Head Track b @ Field
! -
L o] P2 H
:é Loop 277 Start/Stop
- X
SWAP15 Oda LU 2 Coil
{+) Gen'rT:@ Loop 279 (+}
‘!—"J Loop 281 X
)_5\ *op Coil
X
Rep. 16 1 Coil
(=) ] o
\4 W / MV/‘ . /
Input  SWAP Storage Loops Rep. Output
Port Gates Gates Port
Lz
*NOTE: *
The {+) jack for the Z coil is the one closest to Pin 8. + -
: 2 Coil z
Coil
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ABSOLUTE MAXIMUM RATINGS

Rating Min Max Unit
Operating Temperature {Case) (T} B 70 “C
Non-Volatile Storage Temperature -40° 100 T
Storage Temperature -40 120 C
External Magnetic Field —_ -20 Oe-
Peak Current In X Coil* — 900 mA
Peak Current In-Y Coif* — 1100 ma
Peak Current In 2 Coil* - —_ 3.000 mAdc
Peak Replicate Current — 40 mAdc
Peak Generate Current — 40 mAdc
Peak Swap Current —_ 30 madc
Paak Detector Current — 6.0 ‘riAde
Maximum Coil Disturb Current With Data Retention ™ — 10 mA
Maximum Pin To Pin Voltage ‘ ~ 55 Volts

*These peak currents are allowed subject to the device temperature not exceeding the teripérature limits.

ELECTRICAL CHARACTERISTICS (T¢ = 0°C to 70°C, rotating fiefd frequency (fo} = 125 kHz unless otherwise noted).

FUNCTION CURRENTS
Parameter Symbol Min Typ Max Unit
Generate Current g 180 - 229 mA
Swap Current Ig 25 — 31 mh
Replicate Cut Current IRC 75 — 95 mA
Repli¢ate Transfer Current IRT 28 — 42 mA N
Map Replicate Cut Current IRCM 75 -~ 95 - mA
Map Replicate Transfer Current IRTM 28 — 42 mA
Map Transfer In Current IT™M -24 - -30 mA
Detector Current ) DA IDR —_ 5.0 58 mA
- X,¥Y COIL DRIVE {See Figure 2.)
Parameter Symbol Min Typ Max Unit
Coil Driver Supply Voltage Vi Vy 11.2 12 126 v
Coil Driver Switch On Resistance Ran 07 — 18 Ohms
(2 Switches In Series) .
Coil Driver Clamp Diode Drop Velamp — — 1.6 vV
{2 Diodes In Series) .
X Coil Peak Current Ixp - 630 - mA
Ly = nom, V¥, = nom, Rgn. Velamp = hom)
Y Coil Peak Current yp — 770 — mA
{Ly = nom, ¥y, = nam)
t __{Ron, Velamp = nom)
Coil Curvent Offset xo- o -10 — +10 ~
Stop Current Overshoot Iso — — T 10
-0
Total Coil Power P — — ;
Z COIL DRIVE
Z Coil Sensitivity ) — 2F
Z Coil Current Simultaneously Erase All Data Stored lzap
{Rotating Field On} 20
{Rotating Field Off} 3
Duration of Erase Current tZAP '
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SCOPE

This specification describes the magnetic, electrical,
mechanical and environmental parameters of the 256K
bit magnetic bubble device, MBM2266, as manufac-
tured by Motorola Inc.

DEVICE ORGANIZATION

The 256K bit bubble memory chip uses a block-rep-
licate organization with true swap gates on the input
track. The storage area is arranged as 256 storage loops
each with 1,024 bit locations. Additional loops are pro-
vided for error correction (6) and defect tolerance (20}
giving a total of 282 loops. Data is written and read at
the clock frequency which is the rotating field frequency.
Figure 1 is a schematic diagram of the 256K bit chip.

FIGURE 2 — X, ¥ COIL DRIVE

Vx. Vy

L

= Ground

{a.} TYPICAL DRIVE CIRCLHT

Data Input

The device is organized into two halves — odd and
even. To write into the device the same data pattern is
written simultaneously into both the odd and even input
tracks, Due 1o the spacing between minor loops only
alternate bits can be aligned with adjacent minor loops,
An extra bit propagation delay on the odd input track
causes odd bits to align with odd loops and even bits

T : bep lyp
Y

with even loops such that the correct bit is written into
each loop. The swap gate automatically clears the old
data as new data is written into the loops,

Data Qutput

To read the data, one bitis replicated from each minor
foop into the output track, again arranged as an odd
and even half, The alternate bit data streams are then
interleaved prior to entering the detector. The data is
therefore written in and read out of the bubble device
at the clock frequency although the data does divide
ang recombine within the chip.

Redundancy

Of the 282 storage loops 256 are allocated for data,
6 for error correction and 20 for redundancy. These 20
loops are used to mask inoperable minor loops and
improve performance. Twenty loops are always de-
clared redundant. Data should not be written into the
redundant loops,

Redundancy Map

In addition to the 282 storage loops the chip contains
two map loops. These loops have their own transfer-in
and replicate gates but share the generator and detector

_with the storage loops. Only one loop is required and

is chosen at final test. The chosen loop is used to store
the data which' identifies the redundant loop map. A
"one" designates a usable lcop; a “zero” a non-usabile
loop. Preceding this map code is a stream of 64 “‘2eros"”
followed by a "one” and a “zero” which may be used
t0 synchronize the external control circuitry with the
memory. The map loop used for storage of the redun-
dancy information is also identified in the code {see
Coding of Redundancy Map). Since only alternate bit
positions are written into the map loop to enhance
reliability, intervening bits are always zero and are
ignored during read (see Map Read Operation paragraph).

The redundancy map is also printed on the label of
each device using hexadecimal format. Two digits are
used per loop. Instead. of providing the absolute loop
number, the incremental difference between non-
usable loops is printed. For example, if the first bad loop
is #7, and the next two are 19 and 23, the sequence

Coll 4
Current

2.0 us 4.0 us

6.0 us

8.0 us

(b} TYPICAL RISE/FALL IMBALANCE DUE TO DRIVE CIRCUIT
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070C04 will be printed on the label. This format allows
for an incremental difference between two non-usable
loops of up to 255 (FF).

Coding of Redundancy Map (The map loop contains 512
bits of information in five fields.}

Number
of
Pattern Field Bits Note:
MM-—-MM Map Data 282 )
EE--EE Error 12 2
Correction
LL Loop 2 (3
Uy-—-uy User - 150 4)
00--0010 Sync 66 {5)
NOTE:

{1) Each bit corresponds to a data loop in sequence
M = 1identifles a usable loop (262).
M = ¢ idemnifies a redundant loop (20).

{2) Error corraction code used is a fire code applied only to the map
data.

(3} Identifies which map loop contains the redundancy information
M — loop #1. 10 — loop #2, ’

{4] This field may contain factory-pertinent information. It will not
contain a duplicate of the sync pattern,

(8) The sync pattern is used (o locate the beginning of the map data
field and idemtifies data page rerc.

Organizational Specifications

Bits/Loop 1,024
Total Data Loops 282
Usable Data Loops . 262
Error Correction Loops 6
User Data Loops 256
Total User Storage 262,144 Bits
Map Loops 2

INTERFACE IMPEDANCES

FUNCTIONAL DESCRIPTION .

Write Data Operation

Writing data is accomplished. by generating the new
data with a series of pulses applied to pins 13 and 14;
starting tpgsF before the swap operation. As the device
continues to cycle after all data is generated, the new
data and the old will be aligned at the swap gates after
tpGgsL. A swap pulse is applied to ping 12 and 15 at this
time, swapping the new data in and the old data out.
Unused bits from the even and odd sides along with
the old data are propagated out and discarded beyond
the active area.

Read Data Operation

To read data, the device must be cycled until the de-
sired page is aligned with the replicate gates on the
output side of the storage loops, A replicate cut pulse
is applied to pins 9 and 16 to duplicate the page. This
is immediately followed by a replicate transfer pulse
which causes the duplicate bubbles to propagate into
alternate positions on the two output tracks.

Propagation along the output tracks occurs during
tprp- During this time, the odd and even output bits
are merged.

Detection occurs when a bubble passes under the
magnstoresistive: detector element, The bubble’s mag-
netic field causes the detector element to change resis-
tance. By passing a constant current through the de-
tector, this is converted to:a voltage signal. A dummy
detector which is not influenced by magnetic bubbles
is used to cancel the background magnetoresistive
signal. .

Output bubbles are discarded beyond the active area
after detection. A complete page is read in tpRpL.

Parameter Symbol Min Typ Max Unit
Generate {1} G 4.5 — 18 [¢]
Swap (1} rs 180 — 540 {
Replicate {1} R 130 — | 32 0
Map Replicats (1) T 13 — 86 0

{Includes Map Transfer-ir.; )

Detector {Active and Reference) (1) fDS. DR 950 —_ 2000 4]
Detector Active/Reference Ratio — 0,985 — 1.015 —
X Coll Inductance Ly 34 - - 37 pH
Y Coil Inductance Ly 27 — 30 uH
Z Coil inductance Ly 25 — 35 uH
X Coil d¢ Resistance Non-operating, 25°C Ty dc - 2.7 - 0
¥ Coil dc Resistance Non-operating, 25°C ryde . —_ 1.4 — Q
Z Coil de Resistance Non-operating, 25°C rz de — 0.75 — 4]
X Coil ac Resistance (1) rx ac 25 — 4.0 Q
¥ Coil a¢ Resistance (1} Ty 36 15 — 2.5 L

NOTE:

(1) Minimum value is at Tg = 0°C, device non-operating. maximum value is 1 T¢ = 70°C, device operating.

127

TrTTE




Bubble

MBM2256

OUTPUT SIGNALS (Tc = 0°C to 7°C, fp = 125 kH2)

Parameter Syrmbol Min Typ Max ‘Unit
Common-Mode Output Signal - - Yom - - " 50 my
ipa ='IpR = 5.0 mA)}
" Differential Peak-to-Peak Qutput Voltage {1}
{lg = 5.0 mA. See Figure 1 for measurement details.)
Logic 1 . : } _ VOH - T8D — - my
{Bubble Present) :
Logic 0: : - VoL -— — TBD - my
{No Bubble] . B
Signal Strobe Leading Edge Phase ’ tso — 191 — Degreas
Signal Strobe Trailing Edge Phase tse — 258 — Degrees
Logic 1 Valid Window Hy 50 — — ns
NOTE: )

(1} VoH is defined as the differance betwaen the most negative and the most positive signal excursions which occur within the phase window tgq

10 tge when a bubble is being detected. Voo is similarly defined for the case of no bubble being detected. See Figure 3.

FIGURE 3 —
o B 180° 2700 0° 90° 180

Bubble Present = 1—>|

|<— No Bubble = "0" - =E=

{a) DETECTOR BRIDGE QUTPUT

+12V
Reference é S Activet
Detector < 3 Detector
+
Differen- %‘3 '\j':H_Z
—{ tial Probe’ [ | sCil-
i loscope
50 m‘“‘ ls.o mA
= (b} MEASUREMENT SETUP
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= 2M
< 5.0 pF

Common-Mode Rejection:
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= 5.0 MHz




MBM2256

Map Read Operation

To read the contents of the map, a series ol alternate
cycle replicate pulses, identical to data replicate pulses,
is applied to pins 10 and 11. Data will be available after
tpMRD- Since map data is only loaded into alternate
positions in the loop, one pass may result in no data,
This procedure is then repeated after delaying one
cycle. The outputs from the two map loops are merged,
but only one loop contains data. See “Coding of Re-
dundancy Map Loops” for decoding information.

TIMING CHARACTERISTICS (T¢

Map Write Operation

Writing the map loop is accomplished by generating
map information as normal data on alternate cycles.
After tpGT1 Of tpGT2, Pins 10 and 11 are pulsed with
a series of negative map transfer pulses on alternate
cycles. Selecting tpgTy writes intomap loop 1, selecting
tpGT2 writes into map loop 2.

= 0°C, fg = 125 kHz unless otherwise nated, See Figure 4 for test conditions).*

WRITE CYCLE TIMING

Parameter Symbol Min Typ Max Unit
Generate First Bit to Swap In (1) 1PGSIF) — 294 — Cycles
Generate Last Bit to Swap In (1} tPGSILY -— 13 - Cycles
Swap In to Replicate Out (1} PSR — 514 —- Cycles
Swap In to Non-Volatile Storage (2) tps — 2 — Cycles
Generate Delay Time {3} DG . 10 — 120 Degrees
Generate Pulse Width (4) W 140 210 280 ns
Gengrate Fall Time FG 200 — 400 ns

{10%~-90% of pk Amplitude)

Swap Delay Time (3} tps 270 — 330 Degrees
Swap Pulse Width Wws 340 370 400 Degrees
READ CYCLE TIMING
Replicate Out to Detect First Bit (1) PRO{F} — 180 — Cycles
Replicate Out to Detect Last Bit {1} PRDIL) - 461 — Cycles
Replicate Qut to Swap In (1) tPRS — . 510 —_ Cycles
Replicate Delay Time {3) DR -0 — 20 Degraes
Replicate Cut Pulse Width BWRC 210 280 350 ns
Replicate Transfer Pulse Width WRT 80 100 120 Degrees
MAP READ AND WRITE CYCLE TIMING

Parameter Symbol Min Typ Max Unit
Map Replicate to Detect 1PMRD — 188 — Cycles
Generate to Map Loop #1 Transfer TeGT1 — 308 — Cycles
Generate to Map Loop #2 Transfer tPGT2 — 305 _ Cycles
Map Loop Transfer-in to Replicate PTR — 816 — Cycles
Map Replicate Delay Time {3) DRM -10 — 20 Degrees
Map Replicate Cut Pulse Width BNREM 210 280 360 ns
Map Replicate Transfer Pulse Width WRTM 80 100 | 120 | Degrees
Map Transfer-In Delay Time OTM 270 — 330 Degrees
Map Transfer-in Pulse Width TWTM 200 220 240 Degrees

NOTES:

*  All pulses to have rise and fall times < 80 ns {10°-90% of peak amplitude} unless otherwise noted.
{1) Propagation times are defined from the beginning of the cycle in which the first signal occurs to the beginning of the cycle in which the second

signal occurs.

{2) Data is non-volatile at the end of the cycle in which tha swap cufrent is turned off.

{31 These parameter limits are guaranteed when the device is driven with the X and Y current shown in Figure 4, Daviations from these drive
conditions may couse these limits 1o change in absolute angle, but the phase range (max—min) will remain as specified,

(4} Generate pulse width is defined from 50% amplitude on the rising edge to 90% amplitude on the falling edge.
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FIGURE 4 — TEST CONDITIONS — X AND Y CURRENT WAVEFORMS

’ . . : 360°
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N A - -
175.5°
FIGURE 5
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FIGURE 6 — X, Y COIL TIMING

-180° —90° [t 90° 180° 270° 360°(0°) 90* 180~ 270° . 360*
| | |
CURRENT PHASE REQUIREMENTS
S, .
X Coil |1 - "“'\4/"/\\/‘/
Y Coil
\/ W _|r:|"-‘__‘\H/ L\/
DG ——= |
r G
Generate }
- tDs — =l ~ ol
SWAP
SWAP /e ] | | tws___,,L_.
Map .
Transfer \ WTM (
[ IDTM——————————h Al -
twRC—
Replicate YWRT Ire. lRCm
Ma WRCM tWRTM |
Replicate = RT. IRTM
-
DR
—— 1 tgp Y VoH
Detector DRM | /
Strobe 1 VoL
Timing Measurements
Jos——— A X ————
Typical
8"-" Von
river Y e A oy
tnput /] 50 VOFF
Voltage l— 1D
Current 50% N 50% 'on
Pulse tw » I0FF
Signal
Being
Measured l—— Magnetic Cycle ————— il
TIMING OF PULSES WITHIN A CYCLE
MECHANICAL SPECIFICATION
Package Mechanical Data
The MBM2256 device is a 16-pin dual-in-line package. Package Size 1.15x 1,10 x 0.36 in
The die is mounted on a printed circuit board carrier {29.2 x 27.9x 9.14} mm

attached to a beryllium copper leadframe and encap-
sulated in plastic compound. Two orthogonal coils and
a pair of permanent magnets enclose the die and the
whole device is molded into a Mumetal shield. A Z coil
is included in the device to facilitate testing and ex-
tended temperature range operation.

Package Weight 28 gm.

12-41




Bubble

MBM2256

Temperature Ranges

ENVIRONMENTAL SPECIFICATION

Continvous operation at 125 kHz. Case temperature
0° to 70°C. Non-operating, non-volatile storage —40° to

100°C.
External Magnetic Fi

When subjected to an external magnetic field of 20 -

Oe maximum in any

elds

direction, the device will continue

to operate satisfactorily as long as the parameters are
kept within the range specified in this document.

Screen Tosts
Die Visual

Stabilization
Bake

Temperature
Cycling

External Visual

All Parts 100% _

100X Inspection consistent with
MIL-8838, Method 2010, Cond. B
As per MIL-STD-883B, Method 1008,
Condition C, 150°C for 24 hours
As per MIL-STD-883B, Method 1010,
Condition B, 10 cycles —55°C —
125°C

MIL-883B, Method 2009

Qualification Testing

Bond Strength

Mechanical
Shock

Variable
Frequency

Thermal Shock

Moisture
. Resistance

Resistance to
Solvent

Solderability
Lead Intagrity
Flammability

12-12

MIL-883B, Method 2011.3, Condi-
tion D

MiL-883B, Method 2002, Condition
B: 1,600G for 0.5 ms

MIL-883, Method 2007, Condition
A: 20-2,000 Hz for 4 mins.; peak at
20 G's.

MIL-883, Method 1011.3, Condition
B: —55°C to 125°C, 15 cycles

MIL-883B, Method D 1004.3
MIL-883B, Method 2015.1

MIL-883B, Method 2003.2
MIL-883B, Method 2004.3
Needle Flame, [EC 695-2-2



@ MOTOROLA MBM2011A

| _ Advance Information 1
GENERAL DESCRIPTION 1M X 1BIT
The MBM2011A is a 1,048,576 {220) bit magnetic bubble mem- MAGNETIC BUBBLE

manent magnets, the drive field coils and protective magnetic
shield are integral parts of the device. The package isa 1.15x 1.10
x 0,36 inch 16-pin DIP.

The architecture of the MBM2011A features a double-period
block-replicate organization with swap gatés on the input track.
Data storage is organized as 512 storage loops of 2,048 bits each.
Additional loops are provided to store the error correction code
and as redundant loops. In one of two dedicated map loops on.
chip the redundant map loop data is stored.

The MBM2011A magnetic bubble memory can be operated syn-
chronously or asynchronously, Average access time to a page of
data is less than 11.6 ms at 100 kHz. Data transfer rate is 100
kilobits per second at 100 kHz. Average power dissipation at 100
kHz is 1.0 W. The device will operate over a case temperature
range of 0°C to 70°C, and data is retained without power from
—-40°C to 100°C.

The device is fabricated using a pseudo-planar process to im-
prove operating margins as well as to enhance reliability. The use
of CrCuCr in the conductor elements insures excellent conductiv- -
ity while greatly increasing resistance to problems associated with
electromigration, '

ory device. All required magnetic components, including per- - MEMORY DEVICE

FEATURES _
® Non-volatile ¢ On-Chip Redundant Loop Map
* High Density . ® Swap Gates
# Solid State . & Block Replicate
® Low Power ¢ Error Correction Code Storage
& Start/Stop Capability . @& 16-pin Dual-in-Line Package
*® Page-Oriented Access

PIN ASSIGNMENTS

I
XcCoil - [1] @ [76] Replicate

X Coil + [Z] [15} swae +
Y Coil - E ’ E Generate

Y Coit + E : 1__3] Generate +
Case
(AC Gnd) LB [12] swap
Active Map
Detector E E Replicate —
Reference Ma
Detector 17 Hepﬁicate +
Com%e(;ﬁctlgr) 8 E Replicate +

This docurment comtains information on a new product. Specifications and information harein
are subjact & change without notice.
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FIGURE 1 — BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS

Characteristics . Min Max . Units
Operating Temperature (Case) {Tg) : 0 70 °C
Non-Volatile Storage Temperature -40 100 °C
Storage Temperature . -40 120 °C
External Magnetic Field — 20 . Qe
Peak Current in X Coil* — 900 ma
Paak Current in ¥ Coil* — 1,100 - mA
Peak Current in Z Coil* — 3,000 mAdc
Peak Replicate Current — 25 mAdc
Peak Generate Current -— 35 mAdc
Peak Swap Current . — -5 - mAdc
Peak Detector Current — 5.0 mAdc
Coil Disturb Current with Data Reténtion — 10 mAdc
Interelement Voltage — 55 ] v

*These peak currents are allowed subject to the device temperature not exceeding 1he temperature limits.

ELECTRICAL CHARACTERISTICS (TC oC, rotatmg field frequency (i} = 100 kHz)

FUNCTION CURRENTS

Charactaristics Symbol Min Typ ‘Max Units
Generate Current g’ 120 — 230 mA
Swap Current I3 - 18 — 20 mA,
Data Replicate Cut Current at Tc = 25°C (Note 1) - IRC(25} 134 144 154 mA
Data Replicate Transfer Current ) IRT 0 — 40 mA
Magp Replicate Cut Current at Tg = 25°C (Note 1) IRCMI25) 67 72 77 mA
Map Replicate Transfar Current - IRTM 16 — 20 mA
Map Transfer In Current ™ - -18 — .} 20 mA
Detector Current - ipA- 1DR 38 40 4.2 mA
Temperature Coefficient of Cut Current (Map and Data) Referenced to aRC 032 12034 {-036 %/°C

Value at Tg = 25°C {Note 1)..

Note 1: Map and Data replicate cut curfenls requlre temperature compensation. The current a1 any case lemperature. T is given by:

IRCIT) = IRCi2s 11 + — lT 250 0<T <70°C IRCM(T} = lﬂcmlzs} I+ _ﬁ (T-28)] 0= T <70°C
COIL DRIVES (See Figure 2)
Characteristics ) Symbol Min Typ | Max | Units

Coi Driver Supply Voltage Ve Vy 1.4 12 126 v
Coil Driver Switch on Resistance Ron 0.7 — 1.8 1]

{2 swikches in series)
Coil Driver Clamp Diode Drop Vetamp — — 1.6 v

(2 diodes in series)

X Coil Peak Current Ixp — 650 - mA,
{Ly = nom, ¥, = nom) :
(Ron, Velamp_ = nom)
Y Coil Peak Current yp — 740 mA
{Ly = nom, ¥y, = nom}
(Ron. Velamp = nom)

Coil Current Offset Ixo: o -10 - 10 mA
Stop Current Overshoot lsg —_ — +10 mA
-0
Total Coil Power Pc — — 1.4 w
Z-Coil Sensitivity — 265 — OeiA
2-Coil Current to Simultaneously Erase All Data Stored lzap 2.0 —_ _ A
Rotating Field On 3.0 — —
Rotating Field Off
Duration of Erase Current 1ZAP 0.5 — 10 ms
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SCOPE

This specification describes the magnetic, electrical,
mechanical and environmental parameters of the 1Mbit
magnetic bubble device, MEM2011A as manufactured
by Motorola Inc.

DEVICE ORGANIZATION

The TMbit bubble memory chip uses a block-replicate
organization with swap gates on the input track. The

"storage area is arranged as 512 storage loops each, with

2,048 bit locations. Additional loops are provided for
error correction {12), and defect tolerance {60), giving
atotal of 584 loops. Data is written and read at the clock
frequency which is the rotating field frequency. Figure
1is a schematic diagram of the 1Mbit chip.

FIGURE 2 — X, Y COIL DRIVE

Vi Vy

FET
Switch

: __I-_Gro,und
{2) TYPICAL DRIVE CIRCUIT

Data Input

To write into the device, the single generator is pulsed
and the data pattern is propagated along the double
period input track until it aligns with the storage loops.
Operating the swap gates transfers the new data into
the storage loops such that consecutive bits go into
adjacent loops and simuitaneously transfer out the old
data.

T Ixp lyp

Data Output

To read data, the replicate gate is pulsed and one bit
is replicated from each loop into the double period out-
put track. The data then propagates along the output
track and through the detector such that data is read
out at the clock frequency.

Redundancy

Of the 584 storage loops, 512 are allocated for data,
12 for error correction and 60 for redundancy. These 60
loops are used to mask inoperable minor loops and
improve performance. Sixty loops are always declared
redundant. Data should not be written into the redun-
dant loops.

Redundancy Map

In addition to the 584 storage loops, the chip contains
two map loops. These loops have their own transfer-in
and replicate gates but share the generator and detector
with the storage loops. Only one loop is required and
is chogen at final test. The chosen loop is used to store
the data which identifies the redundant loop map. A
‘one’ designates a usable loop; a ‘zero,” a non-usable
loop. Preceding this map code is a stream of 64 “zeros’
followed by a ‘one’ and a ‘zero” which may be used to
synchronize the external control circuitry with the mem-
ory. The map loop used for storage of the redundancy
information is also identified in the code (see “Ceding
of Redundancy Map*). Since only alternate bit positions
are written into the map loop to enhance reliability, in-
tervening bits are always zero and are ignored during
read [see “Map Read Operation”).

The redundancy map is also printed on the label of
each device using hexadecimal format, Two digits are
used per loop. Instead of providing the absolute loop
number, the incremental difference between non-
usable loops is printed. For example, if the first bad loop
is #7, and the next two are 19 and 23, the sequence
070C04 will be printed on the label. This format allows
for an incremental difference between two non-usable
loops of up to 255 (FF). Loop #292 is not connected in
the 1Mbit device and is always declared bad.

Coit [
Current
Ixp lyp

t=20 2.5 us 5.0 us - 15us 10 us

fb.) TYPICAL RISE/FALL IMBALANCE DUE TO DRIVE CIRCUIT
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Coding of Redundancy Map. The map joop contains 1024
bits of information in five fields.

Number
of
Pattern Figld Bits Notes
MM__MM Map Data 684 {1}
EE._.EE Error Correction 12 {2)
LL Loop 2 {3)
uu_uu User 360 (4)
00_..0010 Syne B6 {5)

{1) Each bit corresponds to a data loop in seguence
M = 1 identifies a usable loop (524).
M = D identifies a redundant loop {60}.

(2] Error correction code used is a fire code applied only to the map
data.

{3) Identifies which map loop contains the redundancy information
01 — loop #1, 10 — loop #2.

{4) This field may tontain factory-pertinent information. It will not
contain a duplicateof the sync pattern.

(8] The sync pattern is used to locate the beginning of the map data
field and identifies data page zero.

Organizational Specifications

Bits/Loop 2,048
Total Data Loops 584
Usable Data Loops 524
Error Correction Loops 12
User Data Loops 512

Total User Storage 1,048,576 bits
2

FUNCTIONAL DESCRIPTION

Wirite Data Operation

Writing data is accomnplished by generating a pattern
with a series of pulses applied to pins 13 and 14, starting
tpG SF before the swap operation, As the device contin-
ues to cycle after all data is generated, the new data
and the old will be aligned at the swap gates aftertpgg|.
A swap pulse is applied to pins 12 and 15 at this time,
swapping the new data in and the old data out. The old
data are propagated out and discarded beyond the ac-
tive area.

Note: In order to ensure correct device operation, it is
essential that at least one empty bit position follows the
last bit of a data block. .

Read Data Operation

To read data, the device must be cycled until the de-
sired page is aligned with the replicate gates on the
output side of the storage loops. A replicate cut pulse
is applied to pins 9 and 16 to duplicate the page. This
is immediately followed by a replicate transfer pulse
which causes the duplicate bubbles to propagate into
the output track.

Detection occurs when a bubble passes under the
magnetoresistive detector element. The bubble’s mag-
netic field causes the detector slement to change resis-
tance, By passing a constant current through the de-
tector, this is converted to a voltage signal. A dummy
detector which is not influenced by magnetic bubbles

Map Looaps is used to cancel the background magnetoresistive
signal.
Output bubbles are discarded beyond the active area
after detection. A complete page is read in tprpL.
INTERFACE IMPEDANCES
Characteristics Symbol Min Typ Max Units
Generate (2} G 4.0 - 11 Y]
Swap (2} s 500 — 11560 [H]
Replicate (2) R 90 — 160 n
Map Replicate {Includes Map Transfer-In} (2) ™ 28 — 85 4]
Detector [Active and Reference) (2) Rba- 'DR 900 — 2000 1]
Detector Active/Reference Ratio 0.985 — 1.015
X Coil Inductance Ly 41 — 44 uH
Y Coil Inductance Ly 36 — 39 "uH
Z Coijl Inductance L; 25 — 35 uH
X Coil dt Resistance Ix —_ 3.3 — b}
Non-Qperating, 25°C
Y Coil dc Resistance Ty - 15 - Q
Non-Qperating, 25°C
Z Coil dc Resistance rz - 0.75 — 0
Non-Operating, 26°C
X Coil ac Resistance (2) Ty - 33 — 5.3 0
Y Coil ac Resistance (2) ty 21 — 31 [13

NOTE:
(2) Teimin} = 0°C, non-cperating
TCimax) = 70° C, operating

1217




Bubble

MBM2011A

OUTPUT SIGNALS (T = 0°C to 70°C, fg = 100 kHz) - -

Characteristic Symbol Min Typ Max Units
Common-Moade Qutput Signal Vem - — 80 my
{lpa = IpR = 4.0 mA)
Ditferential Peak-to-Peak Qutput Voltage (See Note 1)
Ig = 4.0 mA, See Figure 1 for measurement details) .
Legic 1 | : VOH TBD- — — my
Bubble, Present )
Logic O VoL - - TBD mv
No Bubble
Signai Strobe Leading Edge Phase tso 19 Degrees
Signal Strobe Traiting Edge Phase tse 258 Degrees
Logic 1 Valid Window Hy 50 ns

Note 1: VOH is defined as the difference between the most negative and the most positive signal excursions which occur within the phase window
tgp t0 15c when a bubble is being detected. VQL is similarly defined for the case of no bubble being detected, See Figuie 3.

FIGURE 3

¢ e 180° 2700 o

P 180° 270 0°

S~ v | IS 2 W A\
= 7 N

VOH

|<-———— N.o Bubble = 0" — .%:

Bubble Present = "1’ 4%

{a) DETECTOR BRIDGE OUTPUT

12V
= Scope Input Impedance:
Reference & Active = 2“0" nF
Detector 3 Detector = B50p
+
" 30 MHz
- t'.)'lﬂsreg' —{  Oscil-
1al Frobe loscope
l 4.4 mA ¢ 4.0 mA, Common-Mode Rejection:
. = 60 dB
.]_ Frequency Response:
= = 5.0 MHz

(b} MEASUREMENT SETUP

Map Read Operation

To read the contents of the map, a series of alternate’
cycle map replicate pulses is applied to pins 10 and 11.
Data will be available after tppRp. ‘Since map data is
only loaded into alternate positions. in the loop, one
pass may result in no data. in this case, the procedure
is repeated after delaying one cycle. The outputs from
the two map loops are merged, but only one loop con-
taing data. See “Coding of Redundancy Map Loops™ for
decoding information.
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Map Write Operation

Writing the map loop is accomplished by generating a geries of negative map transfer pulses on alternate
map information as normal data on alternate cycles. cycles. Selecting tp T+ wtites intomap loop 1, selecting
After tpgT1 or tpGT2. Pins 10 and 11 are pulsed with tpgT2 writes into map loop 2.

TIMING CHARACTERISTICS Tc = 0°C to 70°C, fy = 100 kHz, See Figure 4 for test conditions. All control pulses to have rise and
fall times = 80 ns {10%-90% of pk amplitude} unless otherwise noted. Al pulsewidths measured at 50% amplitude unless
otherwise noted. _

WRITE CYCLE TIMING

Characteristic Symbol Min Typ Max Units
Generate First Bit to Swap in (1) tPGS(F) — 597 — Cycles
Generate Last Bit to Swap In (1) TerGS(L) - 14 — Cytles
Swap In to Replicate Out (1) PSR - 1026 — Cycles
Swap In to Non-Volatile Storage {2} 1pg — 2 —_ Cycles
Generate Delay Time (3) DG 70 120 Degrees
Generate Pulse Width (4) WG 104 150 200 ns
Generate Fall Time tFG 200 400 ns

(80%—90% of pk Amplitude}
Swap Delay Time (3) ps 270 330 Degrees
Swap Puise Width ws 340 370 400 Degrees
READ CYCLE TIMING
Replicate Out to Detect First Bit (1) 1PRD(F) — 91 — Cycles
Replicate Out to Detect Last Bit {1) PRDIL) — 674 -— Cycles
Replicate Out to Swap In (1) tPRS _—— 1022 — Cycles
Replicate Delay Time (3) DR ¢ 12 Degrees
Replicate Cut Pulse Width WRC 50 75 100 ns
Replicate Transfer Pulse Width tWRT 80 100 120 Degrees
MAP READ AND WRITE CYCLE TIMING

Characteristic Symbol Min Typ Max Units
Map Replicate to Detect tPMRD — 97 — Cycles
Generate to Map Loop # 1 Transfer tPGTY - 608 - Cycles
Generate to Map Loop #2 Transfer tPGT2 - 605 — Cycles
Map Loop Transfer-In to Replicate PTR — 1028 — Cycles
Map Replicate Delay Time {3) tDRM 0 - 12 Degrees
Map Replicate Cut Pulse Width tWRCM 50 75 100 ns
Map Replicate Transfer Pulse Width TWRTM 80 100 120 Degrees
Map Transfer-In Delay Time 1DTM 270 — 330 Degrees
Map Transfer-ln Pulse Width TWTM 200 220 240 Degrees

NOTES: {1} Propagation times are defined from the beginning of the cycle in'which the first signal occurs to the beginning of the cycle in which the
second signal occurs.,
(2) Data is non-volatile at the end of the cycle in which the swap current is turned off.
{3) These parameter limits are guaranteed when the devics is driven with the X and Y current shown in Figure 4. Deviations from these drive
conditions may cauvse these limits to change in absolute angle, but the phase range (max.-min.} will remain as specified.
{4) Genserate pulse width is defined from 50% amplitude on the rising edge to 99% amplitude on the falling edge.
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FIGURE 4 — TEST CONDITIONS — X AND ¥ CURRENT WAVEFORMS

360°
* 90° 80° 270° =0
85.5°
Y Coil
Current . J _
175,57
FIGURE 5
Data Loops
- ——— \WRITE ——— Control Timing
wp-—— READ ——»~
{Same Location)
Gen _ﬂ._"___- _ﬂ_ 584 Pulses, 1 Per Cycle
SWAP —r : 1 Pulse
Rep —_— 1 Pulse
Detect ' S ) N | S| 584 Bits, 1 Per Cycle
Cycles 683 14 1026 01— b 533
Map Loop
Gen Each function
XFER 1024 Pulses,
n n n } 1 Per
RMAP ] —— 2 Cycles
Detect ‘ oo nn___
Map 1: 608 '
Cycles Map 2: 505 1028 + 2048n 97—>|

where n is an integer =1
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FIBURE 68 — X, Y COIL TIMING

-180° -90° F o 180° 200 360°00)° ag° 18 2700 - 360
CURRENT PHASE REQUIREMENTS
/J\__
X Coll ey -.._______- M/h\\w/
¥ Coil
[— DG —— "_ |
{ °
Generate
- 1Dg ——— =/ SWAP N ol
Swap A | | | WG e i ]
Map
Transfer WM,
g — ]
TwrC o™ A / M
. WWRT IRe !
Replicate YWRCM PWRTM C 'lRCM
Map IRT IRT
Replicate A
DR —»
tDRM | 50— Vou
Detactor A v
Strobe | oL
Timing Measurements
ety ——— =
Ey;'nlical
Ll v
Driver 7!.’. 50% N 5o% ON
Input N VOFF
Voltage la—1D |
Current 50% S\5{)"/’.: ON
Pulse iy ——-] loFF
Signal
Bein
Measgured [————=—— Magnetic Cytle —————

TIMING OF PULSES WITHIN A CYCLE

MECHANICAL SPECIFICATION

Package ' Mechanical Data

The MBM2011A device is a 16-pin dual-in-line pack- Package Size 1.16 x 1.10 x 0.36 in
age. The die is mounted on a printed circuit board car- (26.2 x 27.9 x 9.14) mm
rier attached to a beryllium copper leadframe and en- Package Weight 28 gm.

capsulated in plastic compound. Two orthogonal coils
and a pair of permanent magnets enclose the die and
the whole device is molded into a Mumetal shield. A Z
coil is included in the device to facilitate testing and
extended temperature range operation.
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ENVIRONMENTAL SPECIFICATION

Temperature Ranges
{See “Absolute Maximum Ratings").

External Magnetic Fields

When subjected to an external magnetic field of 20
Qe maximum in any direction the device will continue
to operate satisfactorily as long as the parameters are
kept within the range specified in this document.

Screen Tests
Die Visual

Stabilization
Bake

Tempetature
Cycling

Externaf Visual

All Parts 100%

100X Inspection consistent with
MIL-883B, Method 2010, Cond. 8
As per MIL-STD-883B, Method 1008,
Condition C, 150°C for 24 hours
As per MIL-STD-883B, Method 1010,
Condition B, 10 cycles —565°C —
1256°C

MIL-8838, Method 2009

Qualification Testing
Bond Strength

Mechanical
Shock

Variable
Frequency

Thermal Shock

Moisture
Resistance

Resistance to
Solvent
Solderability

Lead Integrity
Flammability
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MIL-883B, Method 2011.3, Condi-
tion D

MIL-833B, Method 2002, Condition
8: 1,500G for 0.5 ms

MIL-883, Method 2007, Condition
A: 20-2,000 Hz for 4 mins.; peak at
20 G's.

MIL-883, Method 1011.3, Condition
B: —55°C to 126°C, 15 cycles

MIL-883B, Method D 1004.3

MIL-8838, Method 20151

MIL-883B, Method 2003.2
MIL-8838, Method 2004.3
Needle Flame, IEC 695-2-2
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MC34044

l Advance Information |
GENERAL DESCRIPTION . BUBBLE MEMORY
The MC34044 Bubble Memory Sense Amplifier is a monolithic

bipolar linear integrated circuit which amplifies and detects the
- differential output signal of a magnetic bubble memory device.
Peak-to-peak sensing is performed within a selected time window,
thus rejecting noise which occurs outside that window, The Sense

SENSE AMPLIFIER

Amplifier circuit includes two- matched, programmable current

sinks which provide constant-current detector operation. The
Sense threshold is externally selectable. The MC34044 is pack-
aged in a 14-pin dual in-line package.

_FEATURES

® True Peak-to-Peak Sensing

# Independent Time Windows for Negative and Positive Peak
Detection Permit Rejection of Unwanted Signal Noise

¢ Constant Current Detector Operation — Currents Set by Exter-
nal Precision Resistor

¢ One of Three Preset Threshold Levels Selectable by User

¢ Linear Threshold Control from External Source Optional

¢ Noise Compensation Capacitor Reduces Susceptibility to Power
Supply Noise

® Chip Select Input and Three-State Output for Multiple-Bubble
Systems

FIGURE 1 — BUBBLE MEMORY SENSE AMPLIFIER

Comp- VREF '

v

)

FUNCTIONAL DIAGRAM
© At O— +
n- o , -

S p CK
£ D )3 —1C
CseT o-——é
: Neg. Peak
GNd Qs se.mg Search Hold THR
" ey
= B
&
(=2
Clamp’
= I
Strobe
-0
TSeT

This decument contains infarmation an a new product. Specifications and Information herein
are subject to change without notice.
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PIN ASSIGNMENT Supplies and Miscellaneous

14-pin Dual In-line Package: 0.3-inch row spacing Vop — Power supply voltage.
also 1d-lead Flat-Pack VREF  — Reference voltage for bias current and
o threshold. .
. S N _ .
= E ® E Clamp GND{3) ) Svste_m ground (th:ree pins).
CSET  — Detector current set rasistor.
out 7] [13] Steobe TSET  — Threshold select.
GndE Eend COMP - Noise compensation capacitor.
vVpp|4 : ML inputs . . ]
comp|s E IN= cs — Chip Select — enables the three-state data
. dutput.
VREF[_Bj E Gnd : IN+ — Differential sense signal input — negative
) . O IN- peak detect and threshold are with respect
C
SETE El TSET . to the indicated polarities. Also provides the
detector bias currents,
CLAMP — Enables negative peak detection and acti-
. PIN DESCRIPTIONS vates peak hold function.
Output (three-state) . - . STROBE — Enables threshold comparator for positive
ouT — Data Qutput — following the trailing edge peak detection. Trailing edge resets peak-
of STROBE, indicates the state of the de- hold function and enables OUT signal

tected signal during the STROBE — high if change.
the sighal exceeded the threshold, low .
otherwise. Held in high-impedance state

when CS is high.

ABSOLUTE MAXIMUM RATINGS*
Characteristic Value Unit

Storage Temperature .- —6510 +160 °C
Ambient temperature with power applied

Commercial Device 0to +70 °c

Extended-temperature Device : ~85t0 +125 €
Voltage — Vpp. IN+, IN— ta GND -0.2t0 +20 Volts
Veltage — any other pin to GND . . Lo . -0.2to +6.0 Voltg
Power dissipation : ) ’ TBD Waitts

*Absolute Maximum Ratings indicate limits beyond which permanent damage may occur to the device. Proper operation of the device requires that
it be limited to the conditions specified under DC Electrical Characteristics.

DC ELECTRICAL CHARACTERISTICS (T = 0 to 70°C, VREF = 250 V +1%)

Parameter Symbol Min Max Unit
Power Supply Voltage ' VDD 10.8 18 Volts
Power Supply Current IbD — 25 mA
(Excludes Ip) .
Current from VREF o IREF - - 0.Hp+0.2 mA
(VREF = 2.525 V)
Logic High In Voltage ViH 20 .- Volts
Logic Low in Valtage - ViL — 0.8 Volts
Logic High Qut Voltage X Vou 27 — Volts
lp = -4.0 mA) .
Legic Low Out Voltage VoL — 04 Volts
Alp = 1.6 mA)
Logic High in Current ™ — 20 uA
V) =27V
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DC ELECTRICAL CHARACTERISTICS (Ta = 0 to 70°C, VREF = 2.50 V = 1%)

Parameter Symbol Min Max Unit
Logic Low In Current [N — -16 mA
V| = 0.4V
Output Off-State Current loz -20 20 nA
Vg =04 - 27V)
Detector Current Ip 10*VREFRSET = 10%
Detector Current Mismatch Ipm — 2% -
IN+, IN- DC Voltage VICR 30 Vg—3.0 Volts
Differential DC IN Volts VIND - 200 mV
AC Commuon-Mode IN Volts Vicm — 200 my
Low Threshold Voltage NVTL TBD TBD my
\VTSET = VREF}
Nominal Threshold Voltage VTN TBD TeD my
{TSET pin open)
High Threshold Voltage VTH TBD TBD my
(VTSET = 0.0 V)
Note 1: Includes 1% tolerance on RgET.
AC ELECTRICAL CHARACTERISTIC (Tp = 0 10 70°C)
Parameter Symbol Min Max Unit
TS to OUT 1o - 300 ns
TS 10 QUT Disable tcz — 300 ns
STROBE to QUT Change 150 — 300 ns
Delay Differential IN to Comparator Output tg - 300 ns

OPERATION

Detection of a magnetic bubble within the memory
device utilizes the magnetoresistive effect whereby a
bubble passing beneath the detector element causes a
change in its resistance. By passing a constant current
through the detector, this resistance change can be
sensed as a voltage change. A matched reference ele-
ment which is not in the path of the bubble permits the
use of differential sensing to cancel noise introduced
by the rotating field.

The Sense Amplifier circuit contains matched con-
stant-current sinks for the active and reference detector
elements. These elements should be connected beween
the supply voltage and the IN+ and IN — pins respec-
tively, These pins are connected internally to the current
sinks. The current levels are matched and are set by
meeans of a precision resistor connected externally be-
tween the CSET pin and ground, A thermistor may be
used to provide a temperature-compensated detector
current if required for extended-temperature operation
of the magnetic bubble memory.

A differential amplifier across the two detector ele-
ments amplifies the bubble signal. The difference signal
is fed to a negative peak detect-and-hold circuit, and to
another difference amplifier, The difference between
the signal and the negative peak is fed to a voltage
comparator where itis compared to athreshold voltage.
A signal which exceeds the threshold indicates the pas-

sage of a bubble beneath the detector, One of three pre-
determined threshold voltages can be selected by con-
necting the TSET pin to VREF or to GND or leaving it
open. For extended-temperature operation, linear con-
trol of the threshold can be accomplished by applying
a linear voltage to TSET.

Timing is provided through the CLAMP and $TROBE
inputs, CLAMP enables the negative-peak detector. The
most-negative voltage appearing while CLAMP is high
is stored until the trailing edge of STROBE. The output
of the threshold comparator is enabled while STROBE
is high. if the signal exceeds the negative peak by the
threshold amount at any time while STROBE is high, a
ONE is detected and latched. The output pin changes
state at the trailing edge of STROBE. CLAMP and
STROBE may be connected together and driven with a
single signal. -

The COMP pin may be used to reduce the effect of
power supply noise on the detector. A capacitor con-
nected between COMP and Vpp increased the supply
rejection performance of the internal regulator with
respect 1o noise present on Vpp. The best value will
depend upon the individual system, and is typicatly
.1k )

The Chip Select (€S) input is active-low, When CS is
false (high) the three-state data output {OUT} is placed
in the high-impedance state, Several Sense Amplifiers
may have their OUT pins connected together with only
one circuit enabled at a time via the CS pin.
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FIGURE 2 - SIGNAL WAVEFORMS
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FIGURE 3 — TYPICAL APPLICATION
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MC34046S
MC34047S

| Advance Information i

GENERAL DESCRIPTION

The MC34046S and MC34047S Single Bubble Memory Opera-
tion Drivers are monolithic bipolar linear integrated circuits which
generate controlled-current pulses for the generate, swap, repli-
cate and map-loop operations in a magnetic bubble memory de-
vice. The MC34046S and MC34047S are pin-compatible and spe-
cifically designed to drive the Motorola MBM2256 {256-kilobit)
and MBM2011 {one-megabit) bubble memories respectively. They
differ only in the amplitudes of the current pulses generated. Each
Operation Driver can drive one bubble memaory. Basic control/
timing signals are input to the Operation Driver from the bubble
memory controller. Each circuit contains a voltage booster to pro-
vide the high-voltage required by the swap and replicate circuits.
Under-voltage detection prevents operation until this supply has
reached its proper level. The circuits are packaged in 28-pin, 0.6-
inch wide dual in-line packages.

FEATURES

® Single Bubble Memory Drive Capability

® Controlled-current Sinks Assure Proper Currents Independent
of Variations in Bubble Gate Resistances

¢ Currents Independently Set by External Precision Resistors

¢ Temperature Compensation of Currents Via External Thermis-
tor if Desired

* GENERATE Pulise Specially Shaped to Prevent Multipie Bubble
Generation

® Pulse Time-out Circuit Protects Against Physical Damage in the
Event of a Stuck Input Timing Signal

* On-chip High-voltage Source — Systern Interlocked until Proper
Voitage is Present

¢ Chip Select Input for Muitiple-bubble Systems
& Full Map Loop Read and Write Operation

SINGLE
BUBBLE MEMORY
OPERATION DRIVERS

ABSOLUTE MAXIMUM RATINGS*
Characteristic Value Unit
-Storage Temperature —-65to +150 *C
Ambient Temperature with power applied
Commercial Device bto +70 °C
Extended-temperatyure Device TBD to +85 °C
Voltage — VgoosT. IND, IREP, ISWAP - -0.2t0 +35 Volts
Voltage — IGEN1, IGENZ, IMAP -0.2t0 +20 Volts
Voltage — Ve -0.2t0 +7.0 Volts
Voltage — any other pin to GND —-0.2t0 +6.0 Volts
Power dissipation . TBD Watts

*Absolute Maximum Ratings indicate limits beyond which pefmanent damage may océur to
the device. Proper cperation of the device requires that it be limited 10 the conditions
spacified under DC Electrical Characteristics.

PIN ASSIGNMENTS

o
Gen[1| @ 28] BVRC

oinz (2] [27]cs
o [3] [26] swap

GSET[4 [26] RMaP
1GEN2 {5 | 24] Rep
IGEN1[@ %cur
Gna[7 72) PONG
IND [8] 21] Ve
vee[® 20 v
VBoOST [10 [19] SWSET
IswaAP [11] 18] TOSET

Rep [12) [17] Gna
Gna [13] 18] (Map
ReseT [14) [15] Gna

. ' 28-pin Dual In-line
Package: 0.6-inch row spacing

This decument contains information on a new preduct. Specifications and infarmation herein
are subject to change without notice.
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Inputs
o3

Drn1
Dinz
SYNC

GEN
SWAP
REP
RMAP
cur

Outputs
IGEN1
IGEN2

ISWAP
IREP
IMAP

PIN DESCRIPTIONS _

Chip Select - enables the Operation
Driver,

Data inputs {two channels).

Data input clock (rising edge).

Trigger for GENERATE current pulses,
Enable SWAP current pulse.

Enable REPLICATE current pulse.
Enable MAP-REPLICATE current pulse.

- Timing for CUT portion of REPLICATE and

MAP-REPLICATE current pulses.

— GENERATE current pulses {two channels).

SWAP current.pulse,
REPLICATE current pulse.
MAP-REPLICATE current pulse.

Power Down Qutput — indicates that
VBOOST is below its minimum operating
value.

FIGURE 1 — FUNCTIONAL DIAGRAM

Supplies and Miscellaneous

GSET
SWSET
TOSET
RCSET

GENERATE cutrent set.
SWAP current set. _
REPLICATE-TRANSFER current set,

REPLICATE-CUT current set (adds to
TRANSFER cutrent).

Power supply voltage (2 pins).
Reference voltage used to set currents,
High-voltage power supply output,

inductor and diode used in voltage-boost
cirevit [see application diagram}.

System Ground (4 pins}.

cs
IGEN1
onm——Jp @ 1 Y
1K
R
© — 1GEN2
DNz p ¢ D_ '
FYNC CKH L GSET
¥ ISWAP
4
J- SWSET
SWAP
Rep || } fw
1
q#
RMAP :D——— ) b RCSET
. TOSET
Gnd ————
vee — VOLTAGE IND
VREF — BOOST VBOOST

————— FONG



MC34046S+MC34047S

DC ELECTRICAL CHARACTERISTICS (T4 = 0 to 70°C, VagF = 250V =1%)

Parameter Symbol Min Max Unit
Power Supply Voltage Ve 4.75 5.25 Volts
Pawer Supply Current ce — 160 mA
Current from VREF IREE - 2.0 mA
(VREF = 2475 V}
Boost Supply Voltage VBOOST 28 35 Volts
Logic High In Voltage ViH 2.0 - Volts
Logic Low In Valtage ViL — 0.8 Volts
Logic Low Qut Voltage VoL — 0.4 Volts
o = 40 mA)
Logic High in Current TjH — 10 A
V) = 27V}
Logic Low in Current L - -1.6 mA
V] = 04V)
Qutput Leakage Current loL — 100 T pA
{Output Off)
IREP, ISWAP Saturation VSATH - 6.0 Yolts
Saturation Voltage — Other Quts VSATL — 3.0 Volts

Note: The Bubble Memory Controller WRITE MAP command should not be executed mare often than onte per second, or.the Operation Driver
maximum power dissipation fimit will be exceeded.

M(34046S ONLY (VRgp = 2.50 V =1%, Current Set Resistors = 6.04 k(} 1% each)

Characteristic Symbol Min Max Unit
Generate Current IG 180 220 mA
SWAP Current lsw 25 31 mA
REPL-Transfer Current InT 28 a2 mA
REPL-Cut Current (Note 1} Inc 75 95 mA
MAP-REP-Transfer Current ’ MT 28 42 maA
MAP-REP-CUT Current {Note 1) IMC 75 95 mA

MC340475 ONLY (Vpgr = 250 V = 1%, Current Set Resistors = 6.19 k({1 = 1% each) .
Generate Current G 190 230 mA

SWAP Current lgw 16 20 ‘mA
REPL-Transfer Current InT 30 40 mA
REPL-CUT Current {(Note 1) IRG 130 150 mA
MAP-REP-Transfer Current . IMT 16 20 mA
MAP-REP-CUT Current (Note 1) act €5 75 mA

Note 1: CUT current is the sum of the currents determinad by the resistors connected 1o TOSET and RCSET.

AC ELECTRICAL CHARACTERISTICS (TA = 010 70°C)

Paramater Symbol Min Max Unit
DIN Setup Time DSy 50 —_ ns
DIN Hold Time toH 50 — ns
CUT Currant Risetime tCR - 50 ns
(MC340475 only)
Other Out Current Rise tr — 100 ns
IGEN Current Fall tGE 200 400 ns
CUT Current Falltime tcF - 100 ns
{MC34047S only)
Other Out Current Fall tp — 200 ns
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MC34046S+MC34047S

AC ELECTRICAL CHARACTERISTICS (Continued)

Parameter Symbol Min Max Unit
IGEN Pulse Width tGW 50 200 | ns
CS to any Output Icso — 250 ns
GEN to IGENx Delay tGGO — 200 ns
SWAP to ISWAP Delay t350 — 160 ns
Other In-Gut Delays 10 — 100 ns
SWAP Time-out 1STO — BO
REPL-Transfer Time-out 7T0 — 50 uS
REPL-CUT Time-out 1CTO — 4.0 n8
GEN to SYNC tGS 1.1 —_ uS

OPERATION

The magnetic bubble mermory device requires a se-

ries of current pulses of proper timing, amplituds, and
shape to generate and route the bubbles. These pulses
are produced by the Operation Driver in response to
signails generated by the contrcller.
. The generate pulse creates a bubblie in the input track,
It is a fixed-width pulse triggered by the rising edge of
the GEN input. A controlled fall time prevents multiple-
bubble generation which can occur if the trailing edge
is too sharp. Two generate outputs, IGEN1 and IGEN2,
can drive separate bubble devices. They are independ-
ently enabled by data signals received on DIN1 and DIN2
respectively. The DIN signals are latched internally on
the rising edge of SYNC prior to the GEN input. A high
level on DINx wili enable IGENx.

The Swap Pulse, ISWAP, causes.an exchange of bub-
bles between the input track and the storage-toop
tracks. it is on when the SWAP input is high. ISWAP is
normally connected to the data swap gate on tha bubble
device, but if map loop write capability is required, it
may be connected via 4 switch, jumpaers, etc. to the map
gate,

The replicate function copies bubbles from the
storage-loop tracks onto the output track. A two-step
puise is used. A high-current, narrow initial portion cuts
the elongated bubble in two; a lower-current, wider
trailing portion transfers the trailing bubble onto the
output track. Separate outputs are provided for data
replicate, IREP, and map replicate, IMAP. These outputs
are controlled by three input signals: REP or RMAP
when high enables IREP or IMAP respectively; CUT

when high enables the high-current portion of which-
aver pulse is simultaneously enabled.

The current levels of the various pulses are set by
means of precision resistors connected externally he-
tween each of four pins and ground:

® GSET controls IGEN1 and [GENZ.
& SWSET controls ISWAP.

# TOSET controls the lower (transfer) level of IREP and
IMAP.

# RCSET controls the initial {cut) portion of IREP and
IMAP. This current is added to that determined by
TOSET.

Temperature compensation of the currents for ex-
tended-temperature operation, can be done by using
thermistor networks on the SET pins.

The Chip Select {CS} input is active high. When it is
false {low) all current outputs are disabled. Since some
of the current puise levels, if sustained would damage
the bubble device or the driver, a time-out circuit is
included which will shut off any pulse if the input signat
should remain active too long.

The higher resistance of the swap and data replicate
gates requires a higher drive voltage than the normat
power supply, Vpp. This voltage, VRoOST, is provided
by an on-chip voltage booster in conjunction with an
external inductor, capacitor, and diode. When VgoosT
is below its specified range the Power Down Output
signal PDNO is held low. This is an open-collector out-
put signal and may be externally wire-ored.
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FIGURE 2 — SIGNAL WAVEFORMS
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MAP I
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IREP OR
IMAP
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FIGURE 3 — TYPICAL APPLICATION OPERATION DRIVER
VREF  Veo Voo
+
it WRMAP Switch
- VREF voe Gnd Norm. Position N
en Gen _) Gen
SWAP SWAP 1GEN1
+
Rep Rep IGEN2 | - N/C D Ma
- p
RMAP RMAP IMAP 3
+
cuT CcuT
i - ) swae
Dour DiNT ISWAP : T
[
L] om2 _|—°\o— ) e
Strobe ~— SYNC 1REP j P
Reset PDNO
cs VBOOST
Controller G SWRC TO IND _ MBM
N
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e oc Lo ot €1 = 1.0 uF, 60 WY
L1 C2 = 470 pF
A L T CR1 = 1N 5615*
From . - v =
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$C42468

Advance Information

GENERAL DESCRIPTION

THE $C42468 Bubble Memary Coil Pre-driver is a monolithic
CMOS integrated circuit which generates control signals for driv-
ing the X and Y field coils of 8 magnetic bubble memory device,
The coil currents are switched through bridge configurations of
complementary MOS Power FETs which are packaged separately.
Basic controlitiming signals are input to the coil pre-driver from
the bubble memory controller.

The Coil Pre-driver also contains under-voltage sensing circuits
for the two bubble memaory system power supply voitages. These
circuits provide an interlock signal which can be used to provide.
an orderly shut-down so as to prevent loss of data in the event
of a loss of D.C. power. The SC42468 is packaged in a 20-pin dual

BUBBLE MEMORY
COIL PREDRIVER

in-line package.

FEATURES
¢ Level Shift from TTL to Coil Drive Voltage

Power FET Coil Drivers.
# Coils Grounded When not Operating

Driven
¢ Under-Voitage Detection and Interlock
* Chip Select Input for Multiple-Bubble Systems

¢ High Load-Capacitance Drive Capability for Low-Qn-Resistance

* Interlock Disables Operation Driver When Coils are not Being

ABSOLUTE MAXIMUM RATINGS*
Characteristic Value Unit

Storage Temperature -6510 +150 °C
Ambient temperature with power applied

Commercial Device 0to +70 *C

Extended-temperature Device —-56t0 +126 C
Voltage — Vpp and Coil Drive Qutputs ~05t0 +15 Volts
Voltage — any other pin to GND -05t0 +7.0 Volts
Output Driver Current 180 mA
Power dissipation 1.2 Watts

specified under DC Electrical Characteristics,

*Absolute Maximum Ratings indicate limits beyond which permanent damage may occur 1o
the device. Proper operation of the device requires that it be limited to the conditions

PIN ASSIGNMENTS
h
vop[T] @ 176 xa0C
vaoc[2 (9] xa0
Gnd[2 (18] X80

vao[7] [17] x8oC
veo[s] 16} xB
veoc 6 18] xA
ve[7] [14] &5

YA (3] 13 vsense
HunE 1__2] VREF
PONG [10) 1) vee

20-pin Dual Inine
Package: 0.3-inch row spacing

This Gocument contains information Gn & new ProGUCT. SPECTRCANoNE and INTGrmaton herein
are subject 10 change without notice.
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PIN DESCRIPTIONS

Inputs ' Outputs

[#53 — Chip Select — enables gperation of the coil XAQ — X-coil positive-current N-channel driver
pre-driver. enable.
XA — X coil positive current enable. XAOC — X-coil positive-current P-channel driver
xB — X coil negative current enable. enable. _
YA — ¥ ¢oil positive current enable. XBO — X-coil negative-current N-channel! driver
. . enable. '
YB .— ¥ coil negative current enable. | i
XBOC — X-coil negative-current P-channel driver
enable.
YAO — Y-coil positive-current N-channel driver
enable.
Supplies and Miscellaneous YAOC — Y-coil positive-current P-channel driver
Voo — Coil driver supply voitage. enable.
Veo — Logic supply voltage. YBO — Y-coil negative-current N-channel driver
VRer — Reference voltage for sensing circuits. enable.
VSENSE — VDD sensing input, YBOC — Y-coil negative-current P-channel driver
GND  — System Ground. | enable.
RUN — Indicates that the X and ¥ coils are being
driven — enables the operation driver.
PDNO — Power Down Qutput — indicates that at

least one of the power supply voltages is
below its minimum operating value.

RGURE 1 — FUNCTIONAL DIAGRAM

: I(::nlic‘:al f YAOC
ircuit
j— veo
| L vyeo¢
| I J. _________________ .
O,__...‘
V. Low-Voltage
SENSEC——m Sensing © PDNG
VRer 0———|
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DC ELECTRICAL CHARACTERISTICS (VRer = 250V 1%, T = 25°C)

Parameter Symbaol Min Max Unit
Coil Supply Voltage : ’ VoD 9.0 145 Volts
Logic Supply Voltage Vee 4.76 5.26 Volts
Current from Vpp__ by - T8D ma
Vpp = 120V, C5 = 0)
Current from Vpp_ IbD; — TBD A
Wpp = 120V,C5 = 1)
Current from Vg ice — T8D mA
Ve = 626 V) :
Cutrent from VREF IREF - T80 #A
{VREF = 2.525 V)
Logic High In Voltage (TTL} VI 2.0 — Volts
Logic Low in Voltage (TTL} VIL — 0.3 Volis
Legic High Out Voltage (TTL) VoH 2.7 — Volts
- llg = ~0.4mA)
Logic Low Out Voltage (TTL} VoL - 0.4 Volts
- {lg = 1.6 mA)
Logic High In Current hH — 20 A
V=27V, Voo =50V) )
Logic Low In Current TR —_ -40 A
V] .= 04V Voo = 50V)
Driver High Out Voltage (CMOS) VDOH Vpp-0.3 - Volts
{ipoH = —10 mA}
Driver Low Out Voltage (CMOS) VoL - 0.2 Volts
{ipoL = 10 mA)
Driver High Out Current IDOH —-250 — mA
Driver Low Out Current boL 250 - mA
Input Capacitance Cin — 15 pF
Vge Detection Threshold vTee TBD TBO Volts
VgeNsE Detect Threshold Vrs TBD TBD Valts
Ve Power Up Enable VECC TBD TBD Volts
Vpp Power Up Enable VEDD TBD TBD Volts

AC ELECTRICAL CHARACTERISTICS (Vpp = 10.8to 132V, T = 25°C)

Parameter Symbol Min Max Unit

Qutput Rise Time ty - 35 ns
{CL = 450 pF)

Qutput Fall Time . ] - 35 ns
{CL = 450 pF)

CS* 19 Driver Qut toeo —_ 300 ns
{CL = 450 pF) )

CS* to RUN Delay IDCR — 300 ns

Other In to Driver Out ipID — 150 ns
{CL = 450 pF)

Other In to RUN Out tDIR - TBD ns
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FIGURE 2 — SIGNAL WAVEFORMS
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OPERATION

The magnetic bubble memory device requires a ro-
tating magnetic field which is produced by the inter-
action of two orthogonal (X,Y} coils mounted inside the
package. A uniform rotating field would be produced
by driving the coils with sinusoidal currents displaced
by 90° in time. In actual practice, an approximately tri-
angular current waveform is produced by applying a
voltage pulse to each coil through transistor switches
and allowing the inductance of the coil to integrate the
voltage into a current ramp. The pulse duration is small
relative to the time-constant of the coil and series tran-
sistors so that the current ramp is approximatety linear.

Timing inputs to the Coil Pre-driver are provided to
the XA, XB, YA, and YB pins. These signals are active-
high and enable the application of voltage pulses to the
coil driver FETs, which in turn enable current flow in
the coils. XA and YA enable positive current flow; XB
and YB enable negative current flow. Four output drive
sighals are provided for each coil, one for each of the
four switch transistors in the bridge {two P-channel, two
N-channel). These correspond to the four inputs and
theirlogical complements except that if both X{¥} inputs
go high, all four X{Y} outputs go high. This is the off
state wherein all N-channel drivers are turned on thus

grounding both ends of both coils. When either coil is
in the off state {XA=XB=high, or YA=YB=high), the
RUN output is held low to disable the Operation Driver.

Note that the “X” and “Y" halves of the circuit are
identical as are the A" and ”B" portions within each
half. This symmetry may be taken advantage of to sim-

_plify printed-circuit board layout in some cases by in-

terchanging "X and “Y” or “A" and “B.”

The Chip Select (CS) input is active-low, and when
false {high} overrides the timing inputs forcing the ¢oil
drivers into the off state, and places the Coil Pre-driver
into a standby mode with reduced power consumption.
Chip Select may be used to selectively enable one of
a parallel-wired group of bubble memories, each with
its own set of support circuits,

The Power Down {PDNO} signal is active-low and
goes low whenever either V¢ or Vpp drops below its
normal operating range. V¢ is sensed internally, but
since Vpp is variable (dependent on the operating fre-

quency} it is sensed through the VGENSE pin using a

voltage divider (R1 and Ry} from Vpp. At nominal Vpp.
VSENSE should be 2.90 volts, When power is applied,
PDNO is held low untit both Voeend Vpo have reached
their operating values, PDNO has an open-drain output

_ and may be externally wired-ored.
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FIGURE 3 — TYPICAL COIL WAVEFORMS
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FIGURE 4 — TYPICAL APPLICATION
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@ MOTOROLA SC42585

I Advance Information

GENERAL DESCRIPTION BUBBLE MEMORY

The S5C42584 and SC42585 Bubble Memory controllers are CONTROLLERS
monolithic HMOS integrated circuits which control the operation
of the Motorola MBM2256 {256 Kilobit) and MBM2011 {1 Megabit}
Magnetic Bubble Memories, respectively. They provide the inter-
face between a Magnetic Bubble Memory (MBM) subsystem and
the user system, including data and map foop read and write,
redundant loop management, error correction, and all bubble
memory timing. The SC42584 and $C42586 are functionally equiv-
alent and pin-compatible. They differ only in data record length
and bubble memory control pulse timing. They are packaged in
40-pin dual-in-line packages with 0.6-inch pin row spacing.

FEATURES

# Single-Chip Integrated Circuit

# Generation of All Bubbls Memory Timing Signals
@ Operation of 1 to 8 Bubble Memories in Parallel
¢ Complete Error Correction/Detection

¢ Dynarnic Data Buffering of 16 Bytes

® Complete Redundant Loop Management FIGURE 1 — PIN ASSIGNMENTS
¢ Direct 8-bit Microprocessor Bus Interface

® Programmed, Interrupt, or DMA Data Transfer

® Power-Failure Interlock

® On-chip Crystal-Controlled Oscillator

* Simple Software Interface with Diagnostic Capability
& Bootloop Write with Mechanical Interlock

ABSOLUTE MAXIMUM RATINGS*
Characteristh ~ Value Unit

Arnbient temperature with power applied

Commercial device Ote + 70 “C

Extended-temperature device -66to + 126 c
Storage Temperature —§6to +160 C
Voltage — any pin with respect to GND -0.5t0 + 1.0 Volts
Power dissipation i.0 Watts

* Absolute Maximum Ratings indicate limits beyond which permanent damage
may occur to the device. Proper operation of the device requires that it be
limited to the conditions specified under DC Elestrical Characteristics.

40-pin dual in-line package;
0.6-inch row spacing

This document containg information on a new product. Specifications and information herein
are subject to change without notice.
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PIN DESCRIPTIONS

User Interface

RESE] — If a command is executing, initiates an
orderly termination; resets and precon-
ditions internal registers and control
~logic.

Data Bus .— Bidirectional transfer of data, com-

{D7-D0}) mands, and status between the user
systern and the controller,

Address  — Selects dne of eight internal registers

(A2-AQ) for bus transfer.

cs - — Chip Setect— enables the user data-bus
interface.

RD — Read Enable — enables reading from

c “.. 4be addressed register in conjunction
] ~ with CS or DACK.

WR — Write Enable — enables writing to the
‘addressed reglster in conjunction with
TS or DACI(

INT — interrupt — programmable. to indicate
data request or command completion.

DRQ — Data Request — indicates that the

contrller is ready for a data byte transfer
to or from the user system.

DACK =- Data Acknowledge — enables a transfer
K " between the bus' and the data buffer in
conjunction with RD and WR but inde-

pendent of A2-AQ,

External Miip Memory intetface
MAPDATA - — Data from external redundancy-map
’ memory. )

[RMAP ~— Initializes (clears to zero) ‘the redun-
7 dancy-map memory address counter,

CLEMAP ~ — Rising edge increments the redun-
dancy-map memory address counter,

WRMAP  — Enables writing data from the MBM(s)

1o the redundancy-map rmemory.”

Supplies an& Miscellaneous

XIN — Crystal connections for controller clock

XOUT oscillator. Alternatively, XIN may be dri-

ven with an externally-generated square

wave at standard TTL levels, in which

L - case, XOUT should be left unconnected.

Voo . © — Powersupply.voltage: 5V = 5 percent.
GND. -

— System ground..

Bubble Memory Interface

DIN - —

DOUT —_
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STROBE —

SYNC _

SRCLK —

GEN —
SWAP —
REP —
RMAP —
cut -—

XB —

YA —

B —

Data In — serial data from MBM sense
amplifier {single-MBM bank) or paratlel-
to-serial shift register {multiple-MBM
bank). )

Data Out — serial data to MBM opera-
tion driver {single-MBM bank} or to
serial-to-paralle shift reglster tmultlple-
MBM bank).

Data timing signal — defines sampte
window for sense amplifier. Trailing

‘edge latches detected data in sense am-

plifier. Leading edge’ latches data into
operation driver in single-MBM bank.

Data timing for muitiple-MBM bank.
Loads data from sense amplifiers into
a parallel-to-serial shift register. Trailing
(rising) edge clocks data from a serial-
to-parallel shift register into the opera-
tion driverish,

Clock for shift registers used in a mul-
tiple-MBM bank, Rising edge advances
shift registers. Falling edge internally
samptes data on DIN or ¢changes data
on DOUT.

Generate Timing signals to op-
Swap eration driver which
Repli control the corre-
eplicate sponding currents, Cut
Replicate Map | current is produced by
Cut the conjunction of CUT
and REP or CUT and

] RMAP,
X coil positive cur- '
rent enable.

X coil negative
current enable,

Y coil positive cur-
rent enable.

Y ceil negative
current enable.

When the - A and
—B signals are
both high, the cor-
responding coil is
off and both ends
are grounded,



$C42584+5C42585

DC ELECTRICAL CHARACTERISTICS (Vcc = 5.0 Volts =5% unless otherwise specified.)

Parameter Symbol Min - Max - Unit
Input Low Voltage- . viL -05 T 08 )
Input High Voltage ViH 2.0 Veo+ 056 v
Output Low Voltage VoL - 04
flpL = 2.0 mA)
Qutput High Voltage VOH 24 —_ v
{loH = —500 pA}
VoH for XAXB.YAYB (1) VCOH 24 - v
XIN Input Low Voltage VXINL -0.5 0.4 v
XIN Input High Voltage VXINH 24 Veg + 05 v
Input Current by — 10 A
ViN = 0o Vi)
Qutput Off-state Current loz -10 10 A
Voyt = 46 10 Vel
Ve Supply Current Ice - 150 - mA
(Vo = 528 V) .
{Note 1} Vo =5V, loH = ~ ¢.5mA
= —-0.1mA

Ve = 28V, 10K

AC ELECTRICAL CHARACTERISTICS

Parameter Symbol Min Max Unit -

Clock Period oy 100 333 ns
Clock High Time tCH 0.4 0.6 cy
Clock Rise Time tCcR - 25 ns
Clock Fall Time . icF - 25 ns
RESET Pulse Width ‘ 'WRE 64 — ey
Reset Disable Delay 1DRD S— 192 cy
DRQ Turn Of Delay : . 1DPR L= " 300 ns
INT Turn Off Delay tDIN — 150 ‘ ns
T3 & Address Set Up tas 25 — ns
TS & Address Hold taH 0 — ne
Time Between Successive D Puises tROFF 2.0 — cy
Read Data Delay DDR ’

{CL = 30 pF} — 250 ns

{CL = 100 pF) —_ 300 ' ns
Data Bus Turn Off Dz 20 104 ns

{CL = 20 — 100 pF)
WH Pulse Width : W 200 — ns
Time Between Successive WR Pulses ‘ WOFF 2.0 - 1oy
Write Data Set Up tDSW 25 - ns
Write Data Hold tRHW 25 - ns
DIN, MAPDATA Set Up DI 50 - — ns
DIN, MAPDATA Hold 1DIH 50 - ns
DOUT Delay thoo — 100 ns

12-39




S$C42584+5C42585

BUBBLE MEMORY DEVICE OPERATION

The magnetic bubble memory (MBM} device stores
data as the presence or absence of locally-polarized
domains referred to as bubbles in a thin film of magnetic
garnet material. A pattern of magnetic material on the
surface defines stable locations for the bubbles and
paths between them. A rotating magnetic field is pro-
duced in the plane of the film by two orthogonal coils
within the MBM package. One cycle of field rotation
advances all bubbles one position on their respective
tracks. The field may be stopped at the end of any cycle,
and the bubbles will remain in place.

The data storage area is organized, as a number of -

closed storage ioops. Input and output tracks carry bub-
bles to and from the storage {oops and are intercon-
nected with the loops at opposite ends by swap and
replicate gates respectively. One physical page of data
consists of one bit from each of the storage loops. Fig-
ure 2 is a functional diagram of the MBM. Actual im-
plementation may be different. Table 1 gives the MBM
capacities.

A generator creates bubbles in the input track as re-
quired to write data into the MBM, When a number of
data bits equal to the number of storage loops has besn
entered into the input track and shifted into alignment
with the loops, a swap pulse is applied which inter-
charges each bit in the input track with one bit in the
adjacent storage loop. The bits swapped out are shifted
to the end of the input track and annihilated.

To read data non-destructively, a replicate-cut-trans-
fer pulse is applied. This pulse causes a stretched bub-
bie at the replicate gate of each storage loop to be cut
into two full-sized bubbles with the trailing bubble trans-
ferred to the output track while the leading bubble re-
mains in the storage loop. Bubbles in the output track
are then shifted to the detector which consists of a
matched pair of magneto-resistive elements. Bubbles
pass beneath the active detector element causing a
changse in its resistance, and are then destroyed. A con-
stant current passed through the detector converts the
resistance change into a voltage change. The reference
detector element provides cancelfation of noise induced
by the rotating field, through the use of differential
detection,

-In order to improve MBM device yields, extra redun-
dant storage loops are provided, and the device is
permitted to have a limited number of non-functioning
ioops. Since data transfer between the controller and
the MBM is bit serial, if the controlier knows the loca-
tions of the non-functioning loops, it can skip over them.
For this purpose, two additional storage loops are pro-
vided, one of which is loaded at the factory with 2 map
of the useable data loops; the other is empty. The map
loops communicate with the same input and output
tracks as the data loops, but have separate control in-
puts for replicate and transfer-in {the map write function
does not perform a true swap).
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SYSTEM DESCRIPTION

The Magnetic Bubble Memory Controller provides the
complete interface between a user system and a mag-
netic bubble memary subsystem. The user communi-
cates with the controller via an eight-bit parallel bi-
directional data bus which carries commands, data,
status, and associated control information. This data
bus is designed to connect directly to a microprocessor
system, The controfler contains eight internal registers
which can be mapped via three address lines directly
intg memory locations or KO ports in the user system,

The cantroller is specifically designed to interface
with the following Motorola bubble memory devices
and support circuits:

® MBM2256 and MBM2011 Magnetic Bubble Memories
— 258 kilobit and one megabit devices respectively.

® 5C42468 Coil Pre-driver — provides the necessary
drive for the X and Y coil drivers (MOS power FET3)
and also provides power supply low-voltage detection.

¢ MC34046 and M(C34047 Operation Drivers — provide
the generate, swap, replicate, and map replicate
current pulses for the MBM2256 and MBM2011
respactively.

MC34044 Sense Amplifier — provides the deteetor
bias currents and bubble signal detection.

The controller can operate 1, 2, 4, or 8 MBMs in par-
allel, each with its own support circuits. Parallet oper-
ation multiplies the single-MBM physical page size and
data transfer rate by the number of MBMs operated (1,
2, 4, or 8). Consecutive data bits are written to and read
from adjacent MBM devices cyclically; therefore each
data record is distributed across all the MBMs, Single
and multiple MBM systems are shown in Figures 3a
and 3b.

The controller can be interfaced 10 several banks of
MBMs, each containing multiple MBMs (not necessarily
the same number). This is accomplished by using the
chip select inputs on the support devices to enable one
bank at a time using an externally latched and decoded
address, The controfler operates the various banks in-
dependently, and it must be reinitialized whenever the
active bank is changed. A multiple-bank system is
shown in Figure 3c. .

A multiple-MBM bank requires additional compo-
nents as follows: )

1) an eight-bit serial-to-parallel shift register which re-
ceives data from DOUT clocked by SRCLK, and from
which data is transferred in parallel to the operation
drivers by SYNC. Banks of two or four MBMs use
the positions corresponding to the first bits shifted
in.

2

-

a parallel-to-serial shift register which receives data
from the sense amplifiers enabled by SYNC and
shifts the data to DIN clocked by SRCLK. The bit
length need be only as great as the number of MBMs,
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The controller accepts only the first two or four bits
shifted in for corresponding bank sizes,

an external redundancy-map memory and address
counter (not required for two MBM2256s) to aug-
ment: the controller's inmernal map memory. This
memaory subsystem is connected as shown in Figure
4. It uses the following controller signals which are
-described under PIN DESCRIPTIONS: CLRMAP,
CLKMAF, WRMAP, and MAPDATA. The memory is
configured as one bit wide, and Is written and read
serially. Map memory timing is shown in Figure 9.

In some applications, the user may wish to have the
redundancy map data permanently stored in a PROM.
This may be done using the configuration described in
3). In this case, the controller's internal map memory
is mot used.

3

-

CONTROLLER OPERATION

A block diagram of the main functional components
of the controller is given in Figure 5.

User Interface

The user interface is directly compatible with many
8-bit microprocessors. The data bus provides user com-
munication with any of the eight internal registers as
selected by the address input, The INT signal can be
used to interrupt the processor to request data or to
indicate command termination, The DRQ and DACK sig-
nals can interface to a separate Direct-Memory-Access
controller. Thesa functions are described in detail under
PROGRAMMING INFORMATION.

Data Path )

The DATA BUFFER provides sixteen bytes of dynamic
buffering between the user and the bubble memory
subsystem. Bytes are transferred in parallel between
the buffer and the SHIFTER which performs the serial-
to-parallel conversion on data read from the MBMis}
through DIN or the parallel-to-geriat conversion on data
to be written to the MBM(s) over DOUT.

When writing, the OUTPUT MAPPER inserts zeros’

intc the data stream at positions corresponding to the
unused loops. The INPUT MAPPER deletes the corre-
sponding bits from the input stream when reading. The
redundant loop map is accessed from the MAP MEM-
ORY during these operations and provided.to the map-
pers. The ERROR CORRECTION circuit generates check
bits and inserts them into the data stream when writing,
and checks these bits when reading. It is capable of
correcting any single burst of errors up to three bits
long via the READ CORRECTED command.

The redundancy-map data is usually stored in one of
the two separate map loops in the MBM. The controller
reads this data during initialization, and stores it in the
MAP MEMORY from which it is retrieved during data
read and write operations. The controlier has on-chip
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map memory sufficient to store the map for one
MBM2011 or two MBM2256s. For multiple-MBM banks,
additional external memory is required; the controller
provides all the control signals necessary to operate
this external memory,

Alternatively, the map data can be permanently
stored in an external PROM or a completely external
RAM may be used. In either case, the entire map is réad
from the external memory, and the internal map mem-
ory is not used.

The map loop also contains a synchronization pattern
which is used to locate sector/page zero during initial-
ization. The map loop is normally lpaded at the factory
and need only be read to initialize the controlter. How-
ever, commands are provided to read and write the map
loops for diagnostic purpuses or to change the map
loop contents. Singe the map loop write uses a transfer-
in rather than a swap function, the MBM must be erased
using the Z-coil or an external magnetic field prior to
a map write. The map transfer-in pulse is generated on
the SWAP pin. A switch is required as shown in Figure
6 to properly route the current pulse to the MBM. This
switch also protects against accidental destruction of
the map data by an unintentional map write.

Redundant loop data are stored in alternate bit po-
sitions in one of the map loops in the MBM. The inter-
vening bit positions and the other map loop must con-
tain all zeros (no bubbles). All map operations access
only alternate map bits so the intervening zeros are not
seen by the controller. {Initialization may start in the
wrong phase and read only the intervening zeros. In
this case, it automatically shifts one position and re-
reads.} Data from the two map loops are merged when
reading so that loop selection is not required. The
WRITE MAP command allows specification of the de-
sired loop.

The format of the map loop data is shown in Table 3.

Bubble Memory Data and Timing

All the necessary MBM coil drive and function-gate
timing signals are generated- by the controller. The coil
drive timing signals are sequenced on and off 50 as to
start and stop the drive field in the proper phase. Data
to and from the MBMs) are transferred bit-serial. The
signals STROBE, SYNC, and SRCLK aré provided t¢
clock this data. Control timing is given in Figure 10 and
Tabie 4.

Oscillator

An on-chip oscitlator provudes the internal time base
to operate the controller when connected to an external
crystal as shown in Figure 7. Alternatively, XIN can be
driven from an external oscillator and XOQUT not used.
The crystal or external oscillator frequency is 64 times
the coil drive frequency.

Reset and Power-Down .
The RESET pin provides internal preconditioning of
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the controller logic on power-up or other systermn reset
conditions and also acts as a power-down interrupt
which provides an orderly termination of any operation
in progress with no loss of data in the MBMs,

RESET initializes the registers as follows (hexadeci-
mal values):

-LPC: © 0000

CMDR: FF' (TERMINATE}

MSR: 01

SAR: 0000

RCR: 00

SFR: © 00 :
{while RESET is active)

STR: <1
: : 01 (after RESET is removed)

The system must be initialized after a reset to syn-
chronize the MBM{s) with the controller. The user
should load the SFR according to the system configu-
ration, and then execute an INITIALIZE command.

When RESET is brought low, the controller ensures
that all control pulse and coil drive signals are properly
sequenced to the off condition so that no data is de-
stroyed in the MBMs. This will occur within three mag-
netic cycles after RESET goes low. Data being written
will usually not have been swapped in, and will have
to be rewritten when the system is restarted. Note that
if RESET is generated due to detection of low DC volt-
age. the power supply voltages may already be out of
their spegified operating ranges, and proper MBM op-
eration may not b& guarantéed. The user should provide
inpyt power detection or other means of sustaining DC
voltages to minimize the chance of data loss.

Error Detection and Correction

In order to ensure the integrity of the data stored in
the hubble memory system, the controller employs er-
ror detection and correction circuitry which operates
automatically, and is in general transparent to the user,

During a normal WRITE DATA operation, the con-
troller calculates and appends a 12-bit error correction
code (ECC) field onto each block of 512 bits {64 bytes)
written. Extra minor loops are provided in the MBMs
for this field. The ECC used is a Fire Code which permits
the identification and correction of any smgle burst of
etrors Up to three bits long,

During a READ DATA operation, the controller recal-
culates the ECC field to verify the data. If an error is
detected, the controller stops (provided the Stop on
Error bit is set) and indicates the error in the status
register. It also-saves the ECC syndrome and data block
address to enable re-reading (and error correctnon) of
the erroneous block.

Two types of errors can occur:

1} Soft errors — due to transient phenoména in the
detection and sense circuitry. The data in the mem-
ory is good and can usually be re-read correctly.

2} Hard errors — due to incorrect data in the MBM(s).
The READ CORRECTED command rereads the er-
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roneous block and sends corrected data to the user
in most cases. The data should then be re-written to
the MBM(s} to correct the memory contents,

Soft and uncorrectable errors are detected and indi-
cated only by the READ CORRECTED command, If an
error is detected during a READ DATA command with
Stop on Error set, the controlier saves the calculated
ECC syndrome. The READ CORRECTED cormmand uses
two separate ECC circuits: one attempts to do error
correction using the error syndrome, the other recal-
culates the syndrome on the raw data received from the
MBM(s). This recalculated syndrome is compared to the
saved syndrome from the READ DATA. If they are not
equal, the Soft Error bit is set indicating that the data
reread was not the same as the originally-read data. if
the error-correction circuit does not find a correctable
error, the Uncorrectable Error bit is set.

if a soft error oceurs, the error-correction circuit can-
not function properly. However it may have been
“fooled” and changed.some data. Therefore the data
received during READ CORRECTED with a soft error
indication should be ignored, and the data reread with
the READ DATA command.

Hard errors are rare, and the block structure of the
MEBM, and interleaved operation of multiple MBMs
causes most hard errors to be correctable, i.e. a hard
failure in a single minor loop affects only one bit in any
ECC block {except for a single MBM2258 system).

The controller also calculates and inserts-an ECC field
during a WRITE MAP operation. This field is checked
during the INITIALIZE (L= 1) and READ MAP (C=1} op-
erations; however error correction is not performed for
the map data.

The ECC details and capabnlmes are summarized in
Table 5.

PROGRAMMING INFORMATION

Nine basic commands with 24 options provide total
control of the bubble memory subsystem. The uger
stores a command into the command register, transfers
data bytes as required, then checks the controller status
to verify proper completion of the operation,

Registers

Eight registers are directfy accessible by the user via
the data bus. The desired register is selected by the
three-bit address on A2-AQ when CS is true {fow).
{DATA can also be selected by DACK.) All are read-write
except the STR which is read only.

While a command is executing (READY = 0}, writing
is inhibited except to DATA and to CMDR bits 1&0;
therefore only a Termihate (Immediate) command can
be accepted {CMDR bits 7-2 will not be altered). The
registers are summanzed in Table 6.

Symbol

(Address) Name and Use .
CMODR — ‘Command Register — loaded by the
{000) user with the command to be exe-
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cuted by the controller (see 10 be activated at the termination of
Commands). any command. INT is cleared by read-
MSR — Multiple Sector Register — loaded by ing STR or writing CMDR, May be set
{001} the user with the number (0 indicates concurrently with bit 2.
266) of sectors/pages to be read or 2 Enable DRQ Interrupt — causes INT to
written by the subseguent multiple be activated whenever DRQ is true.
sector READ DATA or WRITE DATA May be set concurrently with bit 3.
command (not used for single sector 1 Page Addressing Mode — (see Sector’
commands). Page Addressing)-
SARL — Sector Address Register, two bytes, 0: Sector Addressing Mode (default).
5‘50;2:1 ‘ L—= |-°W'|°fddefd Bb b't:- H= h'Qh'r‘-;'fd:" 1: Page Addressing Mode.
its — loaded by the user with the B
{011) address of the {first) sector/page to be 0 Write Protect — preverits any WRITE

command from being executed. A write
protect error will be indicated if any
WRITE {Map or Datal is attem pted with

read or written by the subsequent
{multiple sector} command.

RCR -— Residual Control Register — selects Write Protect = 1.

(100} various options which apply to sub- SFR — System Features Register — defines
sequent corl?r‘nands.. Individual bits {101} the system configuration. Functions
provide specific options as follows: of the individual bits are as follows:

Bit  Function Bit  Function

7 Notused, always zero. 7-3 Not used, always zero.

6 Head. Buffer‘EnabIe‘— usec! pr!‘marily 2 External Map — indicates that all map
for diagnostic functions. This bit must data is to be stored or is pre-stored in
be set to 1 if it is desired to read from the external map memory (RAM or
the data buffer when no command is PROMY). The controller does not use its
in progress. Otherwise, the buffer may internal map storage.

be written into, but not read from. For \ ”
proper operation, it must be reloaded 1.0 aa;a S!?ﬂ; sgteisglzzr::ea:;mb::s?f
with a 0 before initiating a subsequent 3 a ows:
command. . 00: 1 MBM, 01: 2 MBMS,

0 Buffer is write-only between 10: 4 MBMs, 11: 8 MBMs

commands. STR ~— Status Register (Read Only) — indi-
1: Buffer is read-only between (110} i cates the status of the command in
commands. progress -or last ended — cleared

when CMDR is loaded (except TER-
MINATE when busy) or by RESET.
Certain bits pertain only to specific
commands or are defined differently

5 Stop on Error — causes the controller
to terminate any READ DATA com-
mangd at the end of any ECC block in
which a data error was detected. The for different commands. The mean.
ECC logic, SAR, and MSR are leftin the b : . . i
proper state for execution of a READ ings of the bits are as follows:
CORRECTED command. Bit  Command Meaning

. : RDC ft E — -
4 Half Buffer — causes DRQ to be set 7 Soft Error — the recom
. . puted ECC syndrome did
only wrien the buffer is at least half not mat - "
ch the previous
full* (READ) or half empty {WRITE). ndrome (see Erro
When Half Buffer is set to 1, data may sy - =rror
. : ' } Correction/Detection).
be transferred in 8-byte bursts in re-

sponse 1o DRQ. The setting of DRQ 6 WRDWRM Wiite Protect bit is set
according to Half Buffer and the num- : —  command not
ber of bytes in the buffer is as follows: executed. .
HB READ WRITE 786 — RESET pin is active {low).
0: =1byte = 15 bytes 5 RDD,WRD  Sector/page Address Qut
1. = 8 bytes* < 8 bytes of Range for the number
*or at end of command if buffer ’ of MBMs specified,
is not empty. - ’ RDM {C=1) Map compare error —
3 Enable READY Interrupt — causes INT the data read from the
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MBM(s) did not match
that inthe map memaory,

INIT Initialization error —
synchronization pattern
could not be found.

4 RDC Non-correctable error.
3 all READS Data .Error detected
~ {ECC). For RDC com-
mand, indicates that er-
ror s in a different block

than previous error,

2 all READS  Data Buffer overrun —
and WRITES the user did not read/

write the data buffer fast
enough to keep up with
the MBM data transfer
rate, or the user at-
" tempted to read/write the
buffer when DRQ =0,

Data transfer request
{DRQJ.

1 aft RD & WR

o all -Ready — previous com-
mand has terminated
and controller is ready
to- receive a new
command.

DATA Data buffer — a 16-byte first-in-first-
{111} out {FIFO} buffer used for all data
transfers. .

Sector/Page Addressing

A page of data corresponds to a‘single physical read
or write of the MBM(s) — therefore, the page length'is
determined by the MBM type (256K or megabit} and the
nurnber of MBMs specified in the SFR. The number of
pages in a bank is independent of the number of MBMs,
and is -determined only by the MBM type.

Note: A minimum block size of 64 bytes is required for
the ECC. Therefore, a single 256K-bit bank utilizes
two physical pages per logical page.

A sector is a fixed-length record independent of the
number of MBMs specified in the SFR and is equal to
the maximum-length page for the MBM type. Therefore,
the number of sectors in a bank is proportional to the
number of MBMs.

Sector addressing is selected by default. Page ad-
dressing may be selected by setting the Page Mode
bit=1in the RCR. Sector and page addressing are equiv-
alent for a maximum bank of 8 MBMs.

Regardless of the mode or number of MBMs, error
detection/correction-is performed on blocks of 512 bits
{64 bytes). in general, there are multiple ECC blocks
within a sector/page.

Table 7 shows the sector and page sizes and counts
for all configurations.
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Logical Addressing

Propagation of the bubbles atong the input or output
track causes the data- loops to be shifted an equal dis-
tance. Thus, following a replicate and clearing of the
output track, the physically adjacent page has propa-
gated well past the replicate gates; a similar affect oc-
curs during censecutive writes. in order to provide min-
imurm access time when reading or writing consecutive
pages/sectors, the controller uses a logical addressing
scheme such that.consecutive logical pages are spaced
saveral physical locations apart to account for the la-
tency. described above. This spacing is given in Table 8,

The contraoller maintaing the current logical page/
sector address in the Logical Page Counter {LPC), a non-
accessible register which is incremented by the appro-
priate value during each active MBM cycle, The LPC is.
compared to the SAR to locate the desired page/sector
for READ & WRITE commands. To synchronize the LPC
with the MBM contents, the INITIALIZE or CLEAR LPC
command should be used. RESET also clears the LPC
to zero regardless of MBM position.

The timing of the WRITE DATA comand is such that
consecutive commands to consecutive logical ad-
dresses [without reloading the SAR) will be accom-
plished with minimum latency. During a multiple-pdge/
sector READ DATA command, replicates are performed
“on the fly”" as each logical page reaches the replicate
position; however the extra propagation distance be-
tween the replicate gates and the detector means that
at the termination of a.READ DATA command, the next
logical acddress has passed the replicate position. The
POSITION READ command will give minimum access
time when consecutive logical pages/sectors are to be
read with single-page/sector commands.

Commands

The user initiates operation of the controlier by writ-
ing a command Byte into the command register {CMDR),
The various commands are described below and sum-
marized in Table 8. For each commarid, the value to be
loaded into the CMDR is given in binary with certain
option bits which affect its operation. Use of the SAR
and MSR is described where applicable. These regis-
ters, when used, as well as the SFR and RCR, must be
loaded prior to loading the CMDR.

Data Transfer . ..

_All data transfers are made to/from the data buffer
which is accessed as register 7. During a read or write
command execution, when the controller determines
that a data transfer is_required, it does the following:

1} sets the DRQ bit in the status register.

2) raises the DRQ pin to. the active (high) state,

3) if RCR bit 2 (Enable DRQ Interrupt) is set, raises
the INT pin to the active (high) state.

Any of these conditions may be recognized by ap-
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propriate software or hardware as indicating that data
transfer is required, The user then transfers one or more
bytes to or from the buffer using WR or RD and either
of the following:

1} addressing Register 7 ({CS=0, A2,A1,40 = 111).

{C5=1, DACK=0, Az-A0
ignored).

The DRQ and DACK signals may be used with a sep-
arate direct memory access {(DMA) controller. DRQ and
INT {if used) remain active as long as data transfer is
required.

If the RCR Half Buffer bit is set to 1, then eight bytes
can always be transferred in a burst when a DRQ occurs,

Notes:

The WRITE DATA {S = 0) AND WRITE MAP commands
do not begin execution until the first data byte has
been written into the data buffer. When using pro-
grammed data transfer, the user should always load
the first. 16 data bytes in a burst as fast as possible
$0 as to provide adeguate buffering forthe operation.
{It is not necessary 1o check DRQ since the buffer is
known to be empty at the start of the command.)

Due 1o the asynchronous operation of the data buffer,
the controller always attempts to keep it full during
a write operation. As a result, it may request up to 16
additional bytes at the end of a write depending on
the user system response time. Response to these
extra DRQs is optional: extra bytes transferred will
not be written to the MBMI(s); ignoring the DRQ will
not cause an error.

2} activating DACK

Termination and Status
When the command execution is flmshed the
controller:

1) sets the Ready bit and any other bits which are
appropriate in the status register,

2} if RCR bit 3 (Enable Ready Interrupt) is set, raises
the INT pin to the active (high) state,

The user should read the status register to verify
proper completion of the previous command and take
any corrective action indicated. Ready indicates that the
controller is able to accept a new command.

INT, if used, is cleared by reading the status reglster

or loading the command register.

Command Descriptions
INTTIALIZE {INIT) CMDR= 1111 L100

Read the map loop until the synchronization pattern
(64 ZERDs followed by a ONE is detected, then set the
logical page counter {LPC} to zero, Then if L=1, load
the redundancy map memory with the map data.

If the synchronization pattern is not found after one
complete cycle of the map loop, the map loop is shifted

one position and a second attempt is made reading the
interfieaved bits.

INITIALIZE should be executed after any of the
following:

1} Power off-on.
2} Reset.
3} Bank switching or MBM change

Page synchronization is then maintained until any of
the above conditions occurs. The Load Map Memory
{L="1) option should be used unless it is not desired to
use the redundant-loop map or the map has been pre-
stored in an external PROM.

Registar ugsage: None.

Errors detected: '
Initialization error — the synchronization pattern
could not be found on either pass.
Data error — an ECC error was detected when read-
ing the map data.

CLEAR LPC (CLPC)  CMDR = 0010 0000

Clear the Logical Page Counter {LPC} to zero without
accessing the MBM(s} or loading the map memory. Per-
mits the user to synchronize the controller to sector!
page zero without using the map loopis), e.g. by rec-
0gnizing a page with a unique data pattern.

Useful in systerns where the map data are stored in
an external PROM and the bulk erase capability of the
MBM is utilized, since bulk erase will destroy the syn-
chronization pattern along with the data.

POSITION (POS) CMDR= 0W10 1000

Position the MBM data for minimum access time for
a subsequent READ DATA (W=0) or WRITE DATA
{W =1} command. RDD and WRD will automatically po-
sition the MBM(s] if required; POS minimizes the la-
tency at the time the RDD or WRD is executed.

Register Usage:

Start: SAR: Address of sector/page to be
read or written by a subsequent
command.

End: SAR: Unchanged. The SAR should
- " notbe reloaded prior to issuing
the RDD or WRD command,
even with the same address, or
the effect of POS will be lost
and the RDD or WRD access
time will be excessive.

WRITE DATA (WRD} CMDR = 010M US00

Write one or more sectors/pages of data. Positioning
is performed if the MBM(s) have not been pre-positioned.,

M=0: Write one sector/page.
M=1: Number of sectors/pages is specified
in MSR.
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Normal Write — user sends only data
bits; zeros are inserted for redundant
loops, and ECC bits are generated and
appended. .

Unmasked Write — user sends data
for all loops including redundant and
ECC bits.

Suppress Transfer —the 16 bytes cur-
rently in the buffer are written re-
peatedly, with redundant loop and
ECC bits inserted as in a normal write;
the user does not send data.

NOT ALLOWED,

Register Usage:

Start; SAR: Address of (first) sector/page
to be written.

M=0: Not used.

M=1: Number of sectors/

pages to be written.
Address of last sector/page

MSR:

End: Norm: SAR:

_ written + 1,
MSR: M=0: Unchanged.
: M=1: MSR=1.
Error: SAR: Address of the sector/page

having the error.

M=0: Unchanged.

M=1: Number of sectors/
pages still to be written in-
cluding the one with the error.

MSR:

Errors detected:

Write protect — write protect bit is set; WRD is not
executed.

Qut of Range — if the initial address is out of range,
the command is not exgcuted; if a command at-
tempts to write past the end of the installed mem-
ory, the command terminates after the last allow-
able sector/page. '

Qverrun — the command is terminated immediately.

READ DATA (RDD) CMDR= 000M LS00

Read one or more sectors/pages of data. Positioning
is performed if the MBM(s) have not been pre-positioned.

M=0: Read one seclor/page.
M=1: Number of sectors/pages is specified
' in MSR.

U=8=0: Normal Read — redundant loops and
ECC are masked and remaining bits
are sent to the user; ECC is checked
and errors reported.

U=18=0: Unmasked Read — all bits are sent to
the user; ECC is not checked,

U=0,8=1: Suppress Transfer—data are notsent
to the user; ECC is checked and errors
reported,

U=5=1 NOT ALLOWED { = RDC command).
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Register Usage:

Start: . SAR: Address of {first) sector/page
to be read.
MSR: M=0: Not used.

M=1: Number of sectors/
pages to ba read.

End: Norm: SAR: Address of last sector/page

read + 1.
MSR: M=0: Unchanged.
M=1; MSR=1.
Error: SAR: Address of sector/page having
the error. )
MSR: M=0: Unchanged.

M=1: Number of sectors/
pages still to be read includ-
ing the one with the error.

Errors detected:

Out of Range — if the initial address is out of range,
the command is not executed; if a command
attempts to read past the end of the installed
memaory, the command terminates after the last
allowable sector/page.

Data Error {ECC) — if Stop on Error is set, data
transmission to the user stops immediately fol-
lowing the 64-byte ECC block in which the error
is detected,

Overrun — the command is terminated immediately.

READ CORRECTED {RDC) CMODR= 0000 1100

Reread the page in which an error was detected and
apply error correction to the erroneous bfock. Only valid
immediatety following a READ DATA command with a
Data Error indication and with the Stop On Error bit set
in the RCR. '

Corrected data are sent to the user starting at the
beginning of the €4-byte ECC block in which the error
was detected and continuing to the end of that sector
or page; i.e. the last 64 bytes sent by the RDD are re-
peated with error correction, and the sector or page is
completed. A soft or uncorrectable error in the first block
or a data error in a subsequent block will be indicated
if detected, but the sector/page will be compieted re-
gardiess of arrors or the Stop On Error bit. See Error
Detection and Correction.

Register Usage:

Start: No registers may be loaded be-
tween the end of READ DATA
" and the issuing of READ
CORRECTED. :
End: MNorm: SAR:. Address of next sector/
page.
MSR: - Remaihing sector/page
count.
Error:  SAR & MSR: Unchanged.
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Errors detected:

Soft error — the recalculated ECC syndrome did not
match the saved syndrome. -
Uncorrectable error -— the error was not correctable.
Data error — an error was detected in another ECC
block. )
Overrun — the command is terminated immediately.
TERMINATE {TERM} CMDR = 0(XX XX1i
Terminate the current operation at the end of the cur-
rent page {I=0) or terminate immaediately (1=1), TER-
MINATE permits aborting of any command in progress
at any time.
If the controller is not busy, TERMINATE is treated as
a no-op, except for resetting the buffer pointers.

" Register Usage: Buffer (FIFQ} pointers are reset.

Errors detected: Depends upon the command being
executed.

READ MAP (RDM}  CMDR= 1000 C0OQ0

Read the map loop data and send to the user. The
order of the data read is as shown in Table 3 grouped
into 8-bit bytes with the first bit being the most-signif-
icant bit in the byte. In a multiple-MBM system, bits
from the MBMs are interleaved,

C=0: The entire map loop contents (64 or 128 bytes)

are sent to the user. Error detection is not

performed.

Check Data — only the M-field and ECC-field

are sent to the user; ECC checking is per-
formed, and the map data {M-field) are com-

c=1;

pared to the contents of the map memory.
Errors are reported, '

Register usage: none.

Errors detected:

Map compare error {C=1 only)} — the data read from
the map leop did not match that stored in the map
memory. - ,

Data error {C=1 only} — an ECC error was detected
{map error correction is not performed by the
controller).

Overrun — the command is terminated immediately,

WRITE MAP (WRM) . CMDR = 1100 N0OO
Write map loop 1 (N=0} or 2 (N=1} with user-sup-
plied data. The user must supply the entire map loop
contents (64 or 128 bytes per MBM) including the sync
pattern as described under READ MAP. However, the
ECC-field bits are ignored and replaced by ECC bits
generated by the controller.
Register usage: None.
Errors detected:
Write protect— the write protect bit is set; WRM
is pot executed.
Owverrun — the command is terminated immediately.

Note:

WRITE MAP will execute in a multiple-MBM system
but will not generate correct ECC bits for multiple
MBMs. It is intended for loading the map in a single
MBM only. The MBM must first be erased using the
Z-coil or a suitable external magnetic field. The MBM
map pins must be connected as shown in Figure 6.

TABLE 1. BUBBLE MEMORY CAPACITIES

MBM2256 MBM2011
Number of data loops: 282 584
Number of redundant loops: 20 60
Number of loops used for ECC: B 12
Number of usable data loops: 256 512
Number of bits per loop: 1024 2048
Number of bits of data storage: 262,144 1,048,5?6
MNumber of map loops: 2 2
Number of bits used in map loops: 512 1024

* Actually 12 bits in every other physical page.

TABLE 2. EXTERNAL MEMORY REQUIREMENTS

MBM Number External Memory Required {hbits)
Type of MBMs |SFRbit2 = ¢ 1
2256 1 L] 282
2 9 564
4 534 128
-] 1662 2266
201 1 LI 584
2 574 1168
4 1742 2336
8 4078 4672
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Minimum requirement; additional bits are not used.
Memory must be configured one bit wide.
Internal Map Memory capacity: 594 bits.
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TABLE 3. MAP LOOP FORMAT

Nymber of bits
Pattern: Field 256K ™ " Note
MM - MM ] Map Data 2 . | 584 ' {1
EE - EE ‘ ECC 12 12 @
Uy - uy User 152 - 362 (3)
00 - 061 . Sync 85 . 6B . (4
X X 1 1 (5)

{1} Each bit marks the correspondmg data loop:
M=1: good loop.
M =0: redundant loop.
For correct operaticn, there should be exactly 262 (256K) or 524 {1M) 1s in this field.

(2} Error Gorvection {Fire) Code — applies only over the Map Data field,

(3) May be used for any purpose such as an identification number. However, it must not contain any sequence. of 64 2eros followed by' aone, Such a
pattern will be recognized.as a $yn< pattern and cause incorrect initiafization.

(4) Synchronization pattern — 64 ZEROs followed by a ONE.
15} This bit is skipped after synchronization is established before reading the first Map Data bit.

- TABLE 4. NOMINAL CONTROL PULSE TIMING

L 256 K ) MEGABIT
Pulse : Start Width Start Width
XA 33 3 33 k1
shut down 12 _ 12 -
XB S ) o 1 31 1 N
start up (XB off} ’ ‘ 48 - 46 -
YA, : 49 kil 49 3t
YB ) 17 N 17 3t
- start up (¥YB ofﬂ 62 _ 62 -
shut down - : 80 — 60 —
GEN 17 2 17 2
BWAP 53 63 53 63
- MAP TR-IN {SWAP pin} -63 39 53 39
CuT . 0 3 63.5 2
REP 1 20 1 18
RMAP 1 20 1 18
STROBE 34 12 34 12
SYNC ) 0 4 0 4
SRCLK 048.... 4 08, ... - 4
CLRMAP 0 48 0 48
CLKMAP : 048, ... 4 08,... 4
WRMAP 31, 4 31t.... 4
Tunit = 1 oscillator cycle, REFERENCE: SRCLK zerc {0} transition.
= 1/64th magnetic cycle. All times + 50 ns except: .
= 5625 degrees of rotation. SYNC +£100
= 125  ns at 125,000 bits per second. ... TIAMAP (. . o M
= 156.25 ns at 100,000 bits per second. CLKMAP

TABLE 5. ERROR CORRECTION CODE SUMMARY

Type of code: ) . : . Fire Code.

Generator polynomial: xS+ 107+ x84 x5 4 x84 52+ x+ 1)
No. of data bits per ECC biock: 512 (282 or 584 for Map loop)

No. of check bits per ECC block: 12

Total bits per block: : 524 (294 or 596 for Map loop) -
Correctable errcrs: any burst of 110 3 bits.

Redundant loop bits and interleaved 2eros in the map field are not included in the ECC aperation.

12-48



SC42584+5C42585

TABLE 6. REGISTER AND COMMAND SUMMARY

Addr Reg. Reset Cmd. Byte Option bits
1] CMDBR - FF RDD 000M USOO M = Multiple
1 MSR ] RDC 0000 1100 U= Unmasked
2 SARL 1] WRD 0190M US00 S= Suppress transfer
3 SARH 00 POS ow10 1040 W= Write position
4 ACR 00 RDM 1000 C000 C= Check data
5 SFR 00 WARM C1160 NOOO N= Loop #2
6 STR 01+ INET 1111 L1660 L= Load map memaory
CLPC 0010 0000
7 DATA e TERM IR B |= Immediate
* = C1 while RESET is active.
Bit SFR RCR STR {applicable command)
* 0 0 Soft Errar {RDC)
6: 1] Read Buffer Enable Write Protect {(WRD,WRM}
|-H o] Stop on Error Out of Range (ROD, RDC, WRD)
Map Compare Error {RDM)
Initialization Error {INIT)
4: 0 Half Buffer Non-Correctable Error (RDC)
3: 0 Enable READY Interrupt Data Error (all RD, INIT)
2: External Map Enable DRQ Interrupt Qverrun (21l RD-WR)
1: i Logp Page Mode DRQ {data request} {all RD'WR)
0: # MBMs Write Protect Ready (all)
TABLE 7. SECTOR AND PAGE SIZES
Number Sector Page
of Length Number of Length Number of
MBM MBMs {Bytes) Sectors {Bytes) Pages
2256 1 256 128 6a* 512
2 256 256 64 1024
4 256 512 128 1024
8 256 1024 256 1024
2011 1 512 256 64 2048
2 512 512 128 2048
4 512 1024 256 2048
8 512 2048 512 2043

TABLE 8. PAGE SEPARATION AND LATENCY

* A minimum block size of 64 bytes is required for the ECC. Therefore. a single 256K-bit bank utilizes two physical pages per logical page.

256 K MEGABIT UNITS
Physical page length: 282 . 584 bits
Inter-page gap: 15 17 bits
Logical page separation: 297 601 bits
Page transfer time (incl. gap}: 297 (0 801 cycles
Read and write latency {2)
READ DATA (RDD)
after POSITION READ (3} 181 92 cycies
after RDD, next logical address 1024 2048 cycles
random address { min: 463 676 cyclés
4 max: 1486 2723 - cycles
WRITE DATA (WRD} :
after POSITION WRITE (3) 0 0
after WRD, next logical address (3) 1] 0
random address { min: 1 1 cycle
{ max: 1024 2048 cycles
User peak data transfer rate (4) .
@ 125 kHz: N*15,625 bytes sec
@ 100 kHz: N*12,600 bytes sec

{1} 594 cycles for single MBM2256 (2 physical pages).

(2} Nurnber of MBM magnetic cycles before MBM data transfer beging —
there is an additional overhead delay in the controller of betwean three and
four eycles from the loading of the CMDR [RDD) or first data byte (WRD),

1249

(3) Provided that the SAR is not reloaded between commands.
(@) @ Field frequency. N = number of MBMs operating in parallal,
This is the peak burst rate; avérage rate is reduced by the ratio
of the pumber of bits transferred to the 1otal page transfer time.
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FIGURE 2 =~ MAGNETIC BUBBLE MEMORY. FUNCTIONAL DIAGRAM
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FIGURE 3b — MULTIPLE-MBM SYSTEM
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FIGURE 4 — EXTERNAL MAP MEMORY CONNECTION
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FIGURE § — CONTROLLER BLOCK DIAGRAM
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FIGURE 6 — MAP WRITE SWITCH L . FAGURE 7 — CRYSTAL OSGILLATOR CIRCUIT
Voo VBoost ,
’ Controller Controller
{a} {b}
XIN - XOUT XIN - XOUT
Iswap 270 f [
88k : Square NC
' Wave
!
MAP 0 . Saurce
DPDT Switch XTAL T 20 p

{shown in normal position)

FIGURE 8 — USER INTERFACE TIMING
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FIGURE 9 — DIN, DOUT, AND MAP MEMORY TIMING
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MECHANICAL DATA

The packaging availability for each device is indicated on the individual data sheets. Dimensions for the packages
are given in this section.

aEeesEnenssnansm— { 5-P|N PACKAGES —

CERAMIC PACKAGE

_CASE 620-08
| : | L _ :
— A I ’. ' ; . [MILLIMETERS | _INCHES
) - Low[ W TMAX | N | MAX
. —1 -
& | 19.05 | 13.94 | 0750 | 0.786
Lt B | 610 7.49 [ 0.240] 0295
- €1 - [ SoEl _ | 0200
D | 033 | 0530016 0020
F_[ 7.40 | 178 | 0.085] 0.070
ZEABSC | 0.100B5C

*_'_-I:I-EL_-—-”--D F se.ﬂu;lun\qI 051 | 114 ] 0.020] G.045 |

PLANE 020 | 030 ( 0.008 | 0.012

K| 318 | 432 [ 0261 0170
L[ 76285 | 03008BSC

NOTES: ) — [ 150 — 150 |
1. LEADSWITHIN 0.13mm (0.005) RADIUS 4, DIM “A” AND “B" DO NOT INCLUDE nl ost] 102]0020] 0.040

OF TRUE POSITION AT SEATING PLANE ~ GLASS RUN-QUT. . :

AT MAXIMUM MATERtAL CONDITION. 5. DIM-“F” MAY NARROW TG 9.7 mm . CASE 620.08
2. PACKAGE INDEX: NOTCH IN LEAD 0.030) WHERETHE LEAD ENTERS

NOTCH IN CERAMIC GR INK DOQT. THE CERAMIC BODY.

3. DIM “L" TO CENTER OF LEADS WHEN
FORMED PARALLEL.

CERAMIC PACKAGE

CASE 630-12
16 7 T T
8
1 N
A
[+ ]
g F . pr—s L
: i 5
A
'5 B i \
-3 - v . \ MILLIMETERS] _ INGHES
= N K ‘.‘A' DiM[ MW MAX | MIN | MAX
v | 4 | 2007 | 2067 | 0.790] 0.810
‘ et D . f o B | 701 7.741 080, 0.305
-—H'-— —-—{ G L—— = \J M\/ €| 267 [ 418/ 0.105 | 0.165
. D] 638 ] 053] 0015] 0.021
F | 076 | 162 1 0.030 | 0.060
6 254 B3¢ 0.100 B5C
NOTES: H|_ 076 ] 1.78] 0.030] 0.070
1. -A- AND B ARE DATUMS. 1 1020 | 030 0008 0.012
2. T- ISSEATING PLANE K | 318 6.08] 0.125] 0.700
3. POSITIONAL TOLERANCE FOR LEADS (D). L " 76765 | 0300BSC
] 7 0.25 (0.010)] TLA G B (o) : .38 Irlﬁsz 75 a].ausu
4. DIMENSION L TO CENTER OF LEADS )

WHEN FORMED PARALLEL. CASE 690-13

5. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5, 1973.
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MECHANICAL DATA (Continued)

s 16-PIN PACKAGES (Continued) mes——st—

PLASTIC PACKAGE
CASE 648-05

ILEANAEAE ANAE &N

. ]

Q . B
IO B8 l
U]
el OPTIONAL LEAD
CONFIG.(1.8,9,& 16)
P A
NOTES L
T MILLIMETERS] _ INCHES
j¢ DIM[ MIN_| MAX | MIN | MAX
H A_| 18.80 | 21,34 | 0.740 | 0.840
N} l' B | 6.0 | 660 | 0.240 | 0.260
T C T 406 [ 508 160 | 1.200
i D .38 | 0.53 015 | 6.921
__H|_ —lgh— JLD g © oy m F 1 1.02 | 1.78 [ 0.040 | g.070
PLANE 2.54 BSC 0.100 BSC
H 038 [ 241 [ 0.015 | 0.095

NOTES: 4 p.20 [ 0,38 | 0.008 [ 0.0156
1. LEADSWITHIN0.13mm 3, DIMENSION “B” DOES NOT K 1292 | 34310175 [ 0135
: ' : L 7.52 BSC 0.300 BSC
{0.005) RADIYS OF TRUE INCLUDE MOLD FLASH, TR L
POSITION AT SEATING 4. "F" DIMENSION IS FOR FULL N 057 [ .07 | 5.030 | 0.040

;Iﬁg NL%?S{“#% \ LEADS, “"HALF" LEADS ARE - * - -
. OPTIONAL AT LEAD POSITIONS
2. DIMENSION “L" TG 1,8,9,and 16). CASE 54805
GENTER OF LEADS 5. ROUNDED CORNERS OFTHONAL.
WHEN FORMED
PARALLEL.
CERAMIC PACKAGE
CASE 650-02
{R
o
—— [ |
m' -Im |
— ; ta
L s
; i f l
tD L 15 —
| i
I L
H METERS ES
e MILLI INCH
# 8 K DI ["NiiN_ | MAX | MIN_| MAX
. B | } A_| 940 1016 0.970 | D400
| S : } | 522 660 0.245 ] 0260
f1 _ j C_| 147 ] 203 0.050 | 0,080
c . " o T 03z | 048] D075 | 0.Mm9
F | 0.08| 015/ 0.003] 0,006
G | 12765 £.050 BSC
NOTES: : H_| 064 | 0.89] 0.095 | 0.035

t. LEAD NQ. 1 IDENTIFIED BY TAB .36 | 9.40 ] 0:250 ) 0.370
ON LEAD OR DOT QN COVER. : L | 18.92 - 0.714% -

2. LEADSWITHIN [.13 mem (0.005) N | 0ali - 10020
TOTAL OF TRUE POSITION AT B | - | 038l - |oots
MAXIMUM MATERIAL CONDITION.

CASE 65002
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Mechanical

MECHANICAL DATA (Continued)

*HL J _—”‘_\

AOTES:

1. LEADS WITHIN 0.13 mm (0.005) RAD DF
TRUE POSITION AT SEATING PLANE AT
MAXIMUM MATERIAL CONDITION,

2. DIMENSION "L” TO CENTER OF LEADS
WHEN FORMED PARALLEL,

© SEATING

18-PIN PACKAGES s —

CERAMIC PACKAGE

CASE 680-06
0] I
B
rC . MILLIMETERS| INCHES |
| L - |om[ MIN_ TMAX | wiN_| MAX |
A | 2248 {23.24 .885 | 0.915
B | 7.16 | 7.75 | 0.282 | 0.305 |
1 ) C | 3181 4.27 | 0125 0.16
{ o 1] .38 | 0.5 .035 | 0.02
—f—y A F | 076 | 162 | 0.030 | 0.060 |
1 Y G 2.5 BSC 0.100 BSC
LK L H | 1.02 | 1.52 ] 0.040 | 0.660
PLANE - 7 1 070 ) 0.30 | 0.008 | 0.012
K | 268 | 444 [0.105 | 0.175
L | 7.37 | 7.87 |0.200 [ 0.3t@
M| - w_| - 100
N | 038 | 1.40 [0.015 | 0.055
CASE 680-06

PLASTIC PACKAGE
CASE 707-02

GO U DU UUTU

A
r L A‘
i
_t C MILLIMETERS
DIM| MIN | MAX
A 12222 12304 | |
) [] .10 .50
' —{l=0 (. ST o e
- HI—— l—— S‘EA'HHG PLANE L‘—-M J 3 ‘ZT 178
2.64 BSC
02 ] 152
NDTES: e
1. POSITIONAL TOLERANCE OF LEADS {D), 2 DIMENSION L TO CENTER OF LEADS = i
SHALL BE WITHIN 0.25mm(0.010) AT WHEN FORMED PARALLEL. M 0 150
MAXIMUM MATERIAL CONDITION, IN 3. DIMENSION B DOES NOT INCLUOE N T BT 102
RELATION YO SEATING PLANE AND MOLD FLASH,
EACH OTHER. CASE 70702
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MECHANICAL DATA (Continued)

sessssessssssssmmss 18-PIN PACKAGES (Continued) me——

CERAMIC PACKAGE

CASE 74701
rG
" . Bf———— _‘_
— ==
=

— —

L.__-—-.-.— K =

§ [" MILLIMETERS| _ INGHES
1 1 DIMIMIN_| MAX | Wik | MAK

! | [} - |na3; - oase
RN CT 310 | 5911 060 ] 0.390

152 | 2.0 | 0.060 | 0.080
041 | 0.46 [ 0.016 | 0,018
— [ 025] = 10010
1.27 BSC 0050 BSC |
0,10 | 0.15 ] 0.004 | 0.006
- 775] — 10305
- 080] — |0.036]

NDTES: _
1. -A-, B, AND -T- ARE DATUMS.
2. -T-13 SEATING PLANE.
3. LEADS PDSITIONAL TOLERANCE.
0.13 {0.005} TIA B
4. DIMENSIONING AND TOLERANCING CASE 741-01
PER ANSI Y14.5, 1373.

Z || | |2 O |
L

[
o
£
<
=
7]
@
=
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Mechanical

MECHANICAL DATA (Continued)

20-PIN. PACKAGES seassssssssssssassssmsss

CERAMIC PACKAGE
CASE 729-02

A
— — 1 MILLIMETERS|  INCHES
! [ [ T - ¢ DIM] MIN  [MAX | MIN | MAX
T T T ; A | 2464 17591 | 0.970 [1.020
‘ i i/ N i B | 7.06 | 813 | 0278 [0.320
: T R € | 279 (4701 6.110 | 0.135
L T b
6 254 BSC [0.700  BSC
NOTE: H | 089 [ 1.52 | 003 [0.060
1. LEADS WATHIN 0.25 mm {0.010} , ! gfg ggg g?g‘g gg;%
DIA, GF TRUE POSITION AT ) 57 1 0. i
SEATING PLANE, AT MAXIMUM % TE.EZ ?gg %]%@T?%E_
MATERIAL CONDITION. L Dﬁm } ST 0T |08
2. DIMENSION L 7O CENTER OF - e -
LEADS WHEN FORMED CASE 729-02
PARALLEE.
PLASTIC PACKAGE
CASE 738-02
B
2 |

PEAvE v ETRvETRTEvEY
I Al o
—
N
‘l L . ] K MILLIMETERS INCHES
-0

! ) MIN_[MAX | MIN | MAX
Gk ¢ T\J Mmooy 7565 127.18 | 1,010 | 1.070

610 | 6.60 | 0.240 | 0.260
394 | 457 10,155 | 0130
0.38 | 0.56 {0.015 | 0022
127 ] 1,78 {0,050 | 0.7
25¢BSC | 0.100BSC
020 [ _0.38 [ 0.008 [0.015
2.79 | 3.56 0.110 [ 6.140
7.6285C | 0300 BSC
0 ] 150 ] 6% | 150
0.5 | 1.02 | 0.020 | 0.040

=]
=

NOTES:
1. 0IMCA]D 1S BATUM.
2. POSITIONAL TOL FOR LEADS;

#18 0.25 (0010)@]T | AG

3. IS SEATING PLANE.

4. DIA B8~ DOES NOT INCLUDE MOLD FLASH.

5. DI TO CENTER OF LEADS WHEN
FORMED PARALLEL.

6. DIMENSIONING AND TOLERANGING CASE 73802
PER ANSI ¥14.8, 1973,

zglr-x'-mmupw:h

13-6



MECHANICAL DATA (Continued)

messssssssss—— 20-PIN PACKAGES (Continued) sessenssse——

LEADLESS CHIP CARRIER
CASE 752B-01

] ? T
R A-WN =
L e MILLIMETERS|  INCHES
oim [ "M | MAX | Wi [ MAX
A | 817 ] 927 | 03451 0,365
NOTES: B | 8.13 ) 850 | 0.320 | 0.335
1. DIMENSIONS A AND L ARE DATUMS, g L > ag‘; ' ':g 0
2.{T] 15 GAUGE PLANE. F {247 | 266 | 0.085 | 0.105
3. POSITIONAL TOLERANCE G 77 BSC 050 85C
FOR TERMINALS {D): 13 PLACES W | 1.02 | 1.27 040 | 0.050 |
H[0.25 000 @[T ASILE L 7.2 T 7.49 [ 02801 0.295
4. DIMENZIONING AND'I'?I’-O_]_N]LERA TING N | 102 | 127 | 0.040 } G.050
PER ANSI Y14.5, 1973, ' R 1548 | 68 | 0.255 ] 0.275

CASE 752B-01

CERAMIC PACKAGE
CASE 73203

.

[MILLIMETERS| _ IRCHES
MIN | MAX [ MIN | MAX
73.82 | 265.15 | 0940 | 0.994
6.60 | 7491 0.260 | 0.295
3.81 | 5081 0160 | 0.200
038 | 0.56 1 0.015 [ 0.672
140 | 16651 0.065 | 0.665

2.54 BSC 0.100 BSC
0.51 | 1.27 | 00720 | 0.050
0.20 | 03010008 [ 0.01Z
318 | 406 0.125 ] 0.160 |

7.62 BSC 0.300 BSC
fo_| 150 | 00 | 150
025 [ 102 [0010] 0.040

E.
e
=
- ®
£
©
o
=

NOTES: .

1. LEADS WITHIN 0.25 mm {0.040)
QLA , TRUE POSITION AT
SEATING PLANE, AT MAXIMUM
MATERIAL CONDITEON.

2. DIM L TO CENTER OF LEADS
WHEN FORMED PARALLEL.

3. DIM A AND B INCLUDES
MENISCUS.

=]
z;r—:r:t-::m-naﬂwrg

CASE 732.03
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Mechanical

MECHANICAL DATA (Continued)

24-PIN PACKAGES

CERAMIC PACKAGE
CASE 71606

JR—

r—~ L 'ﬁ'(
~{{—F |
| i
1 ] IR MILLIMETERS) INCHES

i .
27841 3099 1.088 7 1.220
,.,_.L:J T e J K 14731 1534 | 0.580 ] 0,604
Lo 6 ~||»—.| M- I 432 | 0105
NOTE:

0.170
81 053 | 0.0151 0.021
. 76 1 140 | 0.030 0.055 |
1. LEADS TRUE POSITIONED WITHIN 0. 5&;54 ascm 0 gs‘uu%ﬁ'
0.25mm (0.010) DIA (AT SEATING - FERT IR
PLANE) AT MAXIMUM MATERIAL 30 1 0.008 1 0.
CONDITION.
2. DIM“L" TO CENTER OF LEADS
WHEN FORMED PARALLEL.

2
=

254 | 457 | 0.100 | 0.180
14.99 | 1649 | 0.500 | 0.610
oy joe — | 109
1.02 § 152 | 0.040 ] 0.080

=[] =) zjo|n|o|o|min
=)
i
=3

16-06

CERAMIC PACKAGE

CASE 748-01
[ D —— ™
Lu R 12 f
1 12 l
L A ¥ I

'tjﬂr'—‘ ’ e rLj

IJ MILLIMETERS [ INCHES
T M| MIN_[MAX | MIN | MAX
|-—-—D A | 79.27 [31.75 | 1.150 ] 1250
—=| G f— B 9.40 [ 10,16 | 0.370 [ 0400
T - | 672] - [ 0255
D | 038 056 0.015] 0022
NOTES: F| 127 ] 155 0.050] 0.065
: G 254BSC | 0.150 BSC
1. DIMENSlONS ANDARE DATUM, 3 020 ] 030 0.008] 0.012
2. POSITHONAL TOLERANCES FOR LEADS: K | 254 | 4321 0300 0170
L9 [ #0755 0.010) GalT | A_GIB o) L[ 10.16 8C 0.400BST
o i 0 L1}
3. [ 7777 15 SEATING PLANE. ' ml {-‘IE?_? o%zuTl e
4. DIMENSIANS A AND B INCLUDE MENISCUS. E— -
5 BIMENSION L 70 CENTER ) CASE 74801
OF LEADS WHEN FORMED
PARALLEL.
3

. DIMENSIONING AND TOLERANCING
PER ANSI ¥14.5,1873. .
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MECHANICAL DATA (Continued)

ee————— 24-PIN PACKAGES (Continued) semesemm—

CERAMIC PACKAGE

CASE 716-08
T I 2 mon _B F
:
. cal 1
PR
— L =
-F
I |
==y Ly gy Tl T Y1 ¢ 1
i Wl . ) MILLIMETERS | INCHES
| | SEATING PLARE — [ I DIM| MIN [ MAX | MIN | MAX
" kl“—-s aleL --!i-—.. ‘-\\’” A|2763 [ 3098 |1.088 ] 1.220
B | 746 | 7.74 |0.282 ] 0.305 |
C | 2.66 [ 431 | 0.106] 0.170
NOTES: AR ROTaRT
1. POSITIONAL TOLERANCE FOR r - LA LR
LEADS: _ G 2.54B5C ;&lﬂ_es_‘?T
] 76 1.7 |0, I
$#/0.25 (0.010) @|T| A @B 7 o 030 | 00081 0.012
2. DIMENSION L T0 CENTER OF K[ 317 ] 508 [0125] 0.200
LEADS WHEN FORMED PARALLEL. L 52 BSC 0.300 BSC
3. DIMENSIONING AND TOLERANCING M| = | 100 — 1 100
PER ANSI Y14.5, 1973. N[ 1071 152 [0.040} 0.060
4, CONTROLLING DIMENSION:
INCH. CASE 71608

FRIT SEAL PACKAGE
CASE 623-05

anfnnonnOannn
24 13

A

! A !
SEATING PLANE

- ¢

WELE= -
—J— I:— L— WMILLIMETERS| _ INCHES
N J <4 lw

Mechanical

o) -lo Jte oIM [ HIN_ | MAX | MM | MAX
~i6 K 3120|3297 | 1230 | 1230
' 12.70 | 15.49 | 0,600 | 0,510

4.06 | 5.50 | 0.180 | 0.220

41| 0,51 | 0.016 | 0.020

2 050 | 0.060

34 BSC 0.100 BSC
0.20 ] 0.30 | 0.008 [ 0.01Z
3181 406 [ 0125 | 0.160
15,24 BSC 0.600 BSC

LEADS WITHIN 0.13 mm 0o | 150 f 0o |- 150

{0.00%) RADIUS OF TRUE 051 | 1.27 | 0.020 { 0,050
POSITION- AT SEATING PLANE

AT MAXIMUM MATERIAL CASE 623-05
CONDITION. (WHEN FORMED

PARALLEL).

NOTES:
1. 0IM “L” TO) CENTER QF
LEADS WHEN FORMED
PARALLEL.

:

~

Y b et ] L] R L Pl
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Mechanical

MECHANICAL DATA (Continued)

ussessssssssssmmm 24-PIN PACKAGES (Continued) m—————

FRIT SEAL PACKAGE
CASE 623A-03

MILLIMETERS|  INCHES
MiN_| MAX | MIN | MAX
.24 [32.77 [ 1.230 ] 1.290
12,70 [ 1549 | 0.500 | 0.610
4.06 | 5.84 | 0.160 | 0.230
041 051 0.016 | 0.020
1.27 | 1,52 | 0.050 | 0.060
754 BSC 0900 BSC
WIIE 0,008 ] 0.012
3.18 ] 4.06 | 0.125 | 0.160

5.248SC [ _1.500 BSC

-—IGl—— b N

NOTES: . .
1. DIM “L” TO CENTER OF
LEADS WHEN FORMED
PARALLEL,
. LEADS WITHIN 0.13 mm
{0.005) RADHJS OF TRUE

PGSITION AT SEATING PLANE 0¢ | 180 00 | 150 |
AT MAXIMUM MATER!AL

0.59 | 1.27 [ 0.020 [ 0.050
CONDITION. {WHEN FORMED:-
PARALLEL}. . ‘ CASE 623403

1] e
£
T
L

i}

X3

zgf'x'-ﬁ'ﬂnﬂﬂhg

CERAMIC PACKAGE

CASE 652—[_)2
11 24 l
= —t———
[———— e N
= =] G A
LZ e
[
—_
D} $12 N
| L |

DIMIMIN TMAX | MIN | MAX

A | 1499 15.49) 0.590 | 0,610
9.27| 9.91] 0.365 | 0.390 |

L i]-_—."B _'1"_K_—_{_i MILLIMETERS] INCHES |

g
]

: 3¢ 0.050 | 0.080

_ - D | 0.38( 0481 0.015 | 0.039

. X P F .08 .15 | 0.003 ; 0.006

NOTES: . . X G 1.27 BSC 0.050 BSC

1. LEADS WITHIN 0,26 mm (0010} {060 10Z] 0027 [0.040

TOTAL OF TRUE POSITION AT K .35 | 9401 0,250 [ 0.370
MAXIMUM MATERIAL CONDITION. L | 21.97] - .865 - |

. N | 025 0.63] 0.010 | 0.0%

CASE 662-02
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MECHANICAL DATA (Continued)

ssssssssssnemm 24-PIN PACKAGES (Continued) ssms—

PLASTIC PACKAGE
CASE 709-02

HOAMNOAANMO MMM
EJ - 3 I
B
o ]

1 . 7]
VLV UV UL

A c l‘“ L ‘-[
-[N
jililay
—H- e . K gt MILLIMETERS] INCHES
D senn::,“‘ pim| MIN [ MAX | MIN | MAK
A | 31.37 | 3213 | 1235 | 1.265
NOTES: B | 13.77 [ 1422 1 0530 | 0.560
1. POSITIONAL TOLERANCE GF LEADS (D), C | 3.94] 508 { 0.155]0.000
SHALL BEWITHIN 0,25 mm (0.010) AT D | 036 056 ) 0014)0.022
.07 | 152 | 0040 | 0.060
MAXIMUM MATERIAL CONDITION, 1N T 103 BSG
RELATIDN TO SEATING PLANE AND T 1_é5 103 0_6_55 0.080
EACH OTHER. : J_| 020 038 | 0.008]0.015
2. DIMENSION L 70 CENTER OF LEADS K| 782 | 343 | 0115] 0135 |
WHEN FORMED PARALLEL. r: uzus.u ﬁgg ,%60 31%
IMEN. DOES NOT INCLUDE MOL
3. DIMENSION B DOES NOT INCLUDE MOLD N 6 o020 0 04D
FLASH.
CASE 70902
PLASTIC PACKAGE
CASE 724-02
<A ] i )
24 12 l
O 12 i

——-—f-—F c I——L—-—1

N
MILLIMETERS INCHES
- MIN | MAX | MIN | MAX
} K 31.24 [3213 [ :.230 | 1.285

6.35 | 6.96_| 0.250 | 9.270
el —{}—p ). '_IL ‘J\-’M

4.06 | 4.5 | 0.160 | 0.180
SEATING PLANE 0.38 | 051 |0.015] 6,020
1,02 |_1.52 [ 0.088 | €060
354 65C_ | 1,100 BSC

.60 [ 2.11 [0.063 | 0.083
.18 _|_0.30 | 0.007 | 0.012
787 | 343 |0.115] 0.136
737 | 187 | 0290 | 0.310
e | — | oo
051 | V02 ] 0,026 | 0.05D

=
°
c
<
z
(%]
@
s

=
=

NOTE:

1. LEADS, TRUE POSITIONED WITHIN
0.25 mm (0.010) DIA AT SEATING
PLANE AT MAXIMUM MATERIAL
CONDITION (DIM D).

2B rimi- T olmlolo oy,

CASE 724-02
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Mechanical

MECHANICAL DATA (Continued)

CERAMIC PACKAGE

28-PIN PACKAGES mseesesesess—

“"CASE 71803
28 15
P B
1
o 14
e — o ——r A—-——-——-I
L
i MILLIMETERS |  INCHES
It C DIM| MIN_[MAX | MIN | MAX
---------- -7 A | 35.20 | 3592 [ 1386 | 1414
! N A 8 | 14.73 | 15.34 | 0.560 | 0.604
‘ i sy J’ ¢ | 3.05] 4190120 0.165
! 0_| 038 { 053 ) 0.015 | 0.02]
H-H-. S A ane M = F 17076 | 1401 0.020 | 0.085
"~ ZB48SC | 0.100.85C
NOTES: .76 | 1.78 | 0.030 | 0.670
1. LEADS, TRUE POSIYIONED WITHIN .20 | 030 | 0.008 | 0.012
0.25 mm {0.010) DIAMETER (AT 5| 4.19 | 0.100 | 0.165
SEATING PLANE) AT MAXIMUM L | 12.99 [ 1649 | 0.590 | 0.610
MATERIAL CONDITION. . M| — [0 | — |10
2. DIMENSION “L” TO CENTER OF N | 0611 1.52| 0020 | 0.060
LEADS WHEN FORMED PARALLEL. CASE 71903

CERDIP PACKAGE

CASE 733-03
28 l
b B
L
e
‘iN
i | ﬂ ]I “ I H u HLI “ “ l ] =l WILLIMETERS] _INCHES
REERR ‘ K R DiM[ HN ] MAX | MIN | WMAX
- el g *[L—['y J«M J A 13645 3795 1435| 1490
' B | 1270 | 1537 | 0.600 0.605
c ) 4068 | 58¢ | 0.160] 0.230
NOTES: D | 038 | 056 | 0.015] 0.622
1. 0iM A 15 DATUM. F 1127 [ 165 | 0.050] 0,085
2. POSITIONAL TOL FOR LEADS: 6| 25485c | 0.100BSC
8 0.25 (0.010t¢&] T | A 4 | 020 [ 030 | 00087 0.012
3';\'23?; ::ELPULSESEMEMSCUS k[ 318 | 406 | 01251 0160
5.DIN L. TOCENTEROF LEADS nlﬂ ;.,SZJB?;, ;’f"f“‘f:o
WHEN FORMED PARALLEL.
6. DIMENSIONING AND TOLERANCING ] o5 | 127 { 0.020] 0080
PER ANSI Y145, 1973. :
) CASE 73303
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MECHANICAL DATA (Continued)

e—— 28-PIN PACKAGES (Continued) semi————

PLASTIC PACKAGE

CASE 710-02
AN A M ARSANO N i
E] . % E ]
D B
O 14 ‘
MWV UUL U
A -G — |, —
_[N
il J L e B MILLIMETERS |  INCHES
—H- g ‘ K It DIM] MIN | MAX | MIN_| MAX
e F "B \scarmo \] LM A | 3645 | 37.21 [ 1.435 | 1.465
. PLANE B [ 1372 ]| 14.22 | 0.540 | 0.560
C | 394 5.08 [ 0.155] 0.200
| 2R e
1. POSITIONAL TOLERANGE OF LEADS (D), . E S EABSC | 0.100 BT
SHALL BE WITHIN 0.26mm(0.010) AT G 3L | LRl
MAXIMUM MATERIAL CONDITION, IN e T 538 Too0s [ 0015
AELATION TO SEATING PLANE AND R T Y R A NS
EACH OTHER. ) L | 1524 BSC | 0.600 BSC
2. DIMENSION L TO CENTER OF LEADS M | 00 | 150 | 8 [ 180
WHEN FORMED PARALLEL. N [ 0.5i | 1.02 | 0.020] 0.040
3. DIMENSIGN B DOES NOT INCLUDE
MOLD FLASH, CASE 71002

1313

w
2
c
]
£
3]
o
=




‘Mechanical

MECHANICAL DATA (Continued)

e 40-PIN PACKAGES vsssssssensss—

CERAMIC PACKAGE
CASE 71505

~[A&) ]
F |
R ey e — 1 ¢
iiicii\ifi\'upw_rjly N \’
i K
- D G—I - ~+ M-
MILLIMEYERS | _INCHES
NOTES: DI | MM TWAX | WiN [ max |
1. [UMENSION CA] S DATUM, A Sa el LI e
. POSIT : : LR -
2. POSI IONALTULEH_ANCE FOR LEADS T A o T
D | 038 | 053 | 0.015] 0.021
4 0.250.010) &) T} A F | 076 | 152 | 00307 0.060
3. [T 15 SEATING PLANE. S BT L
4, DIMENSION “L” TO CENTER OF LEADS K [ 264 .57 | 0.100] 0.180
WHEN FORMED PARALLEL. © [1599 [15.66 | 0.590| 0616
5. DIMENSIONING AND TOLERANCING M| - 00 | — 00|
PER ANSI Y14.5, 1973. N | 107 | 1.52 | 0.040 | D.060
CASE 716-05

PLASTIC PACKAGE
CASE 711-03

PACKAGE DIMENSIONS (CONTINUED)}

ANNAAANRANAOAAANANDNOA

i

i 20
VO U U U UV T U U YU U T TUTLY

SEATING
PLANE

NOTES: MILLIMETERS|  INCHES
1. POSITIDNAL TOLERANCE OF LEADS {D), | WN T WMAX | MIN | MAX
SHALL BE WITHIN 0.25 mm (0.010) AT 51.69 | 52.45 | 2.035| 2.085
MAXIMUM MATERIAL CONBITION, 1N 13,72 | 14.22 [ 0.540 | 0.560
RELATION TO SEATING PLANE AND .94 [ 508 | 0.155 | 0.200
EACH OTHER. .36 | 056 | 0.014 | 0.022
7. DIMENSION L TD CENTER OF LEADS 102 | 1.52 | 0.040 ] 0.060
WHEN FORMED PARALLEL. 2.54 BSC 100 B5C
3. DIMENSION B DOES NDT INCLUDE 1.65 | 216 | 0,065 | 0.085
MOLD FLASH. .20 [ 038 | 0.008 [ 0015
7397 | 343 [ 0.135] 0136
15,24 BSC 0.600 BSC
0° T 350 | 00 | 160
051 ] 102 [00207] 0.040

zgt-x'-::n'v«unwh[g-
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