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Motorola has developed a very broad range of reliable MOS and bipolar
memories for virtually any digital data processing system application,
Complete specifications for the individual circuits are provided in the
form of data sheets. In addition, selector guides are included to simplify
the task of choosing the best combination of circuits for optimum
systemn architecture.

New Motorola memories are being introduced continually. For the latest
releases, and additional technical infarmation or pricing, contact your
nearest authorized Motorola distributor or Motorola sales office.

The information in this book has been carefully checked; no respon-
sibility, however, is assumed for inaccuracies. Furthermore, this infor-
mation does not convey io the purchaser of microelectronic devices
any license under the patent rights of the manufacturer.

© MOTOROLA INC,, 1880
“All Rights Reserved”
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MEMORIES SELECTION GUIDE

NOTES
Not all package options are listed.

QOperating temperature ranges:

MOS — 0°C to 70°C Selected MOS memories are offered in the following temperature

ranges:
—-40°C to +85°C ({("GQ" series}
-55°Cto +125°C (""E"” series}

CMOS - 0°C 1o 70°C
ECL - Consult individual data sheets
TTL - Military —55°C to +125°C, Commercial 0°C to 70°C

FOOTNOTES

1 Motorola’s innovative pin #1 refresh.
2 aAll MOS memory ocutpuis are three-state except the open collector MCM2115A series.

3 Character generators include shifted and unshifted characters, ASCH, alphanumeric control,
math, Japanese, British, German, European and French symbols.

* Ta be introduced.
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MEMORIES SELECTION GUIDE (continued}

RAMs
MOS DYNAMIC RAMSs
S Access Time Power .,
Organization Part Number (n= max) Supplies No. of Pins
4096 « 1 MCMA4027AC-2. .. ... ... ..... 150 +12, 5V 16
4096 x 1 MCMA027AC-3. ... ....... ... . 200 +12, 5V 16
4096 x 1 MCMA027AC-4 . . . ... ... .. ... 250 +12, £5V 16
16384 x 1 MCM4116BCIS .. ... ... L. 150 +12, £5 YV 16
16384 %=1 MCM4116BC20 ... . .......... 200 +12, t5 V 16
16384 =« 1 MCM4116BC25 ... ... ........ 250 +12, t6V 16
16384 x 1 MCM4116BC30O ... ........... 300 +12, £t5V 16
16384 x 1 MCM4SK17C12 ... . ... .. ..., 120 +5V 16
16384 x 1 MCMJAB17C18 ... ... ... ..., 150 +5V 16
16384« 1 MCM4517C20 ... .. . ... ... 200 +5 YV 16
32768x1 MCMGE632L15Y ... ... .. ..., 150 +5 Vv 16
32768x1 MCMBB32L20Y ... ... L. 200 +5V 16
32768 x1 MCMSE632L25% L L 260 +5 vV 16
32768 x1 MCME623L15 .. ... .. ..., ... 150 +5 YV 16
32768 x1 MCMBE633L20 . ... .. ......... 200 +5 YV 16
A2768x1 MCME633L25 . ... ........... 250 +5 YV 16
65536 1 MCME684L18Y . L L. 1580 +5V 16
65536 x 1 MCME664L20Y L, 200 +5V 16
65536x1 MCME664L25Y L. 260 +5 vV 16
65536 x 1 MCMBB66L1E .. ... . . ..... .. . 150 +5V 16
66536x1 MCMGE65L20 . . .. .. ... .. .. . 200 +5V 16
65536 x 1 MCMB665L2S . . ... . ....... .. 250 +5V 16
TTL BIPOLAR RAMSs
o (28t Part Numb Access Time o N f Pi
rganization art Number (ns max) utput o. of Pins
256 =4 MCME3L412+ 1) Open Collector 22
2564 MCM93L422* 55 3-5uate 22
256 x4 MCME3412 ... . ..... ... ... .. 45 Open Collector 22
256x4 MCM83422 ... . ... ....... .. 45 3-Siate 22
256 x9 MCMI3478* .. ... .. ..... .. 60 Open Collector 24
256 x 9 MCMB3479* .. ... . ...... .. 60 3-Suate 24
1024 =1 MCMS3415 . ... ..... ........ 45 Open Callector 16
1024 x1 MCM93425 . ................ 45 JState 18

See Notes on Page 1-2.
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MEMORIES SELECTION GUIDE {continued)

MOS STATIC RAMs {+ 5 Volts)

Organization Part Number ATEZS;:;TQ Ng. of Pins
128x8 MCMEBIO . ... .. 450 24
1288 MCMBBAIO ... ... ... . ..... 360 24
1288 MCMGBBBI1O .. ... .. ... . ..... 250 24

1024 x4 MCM2i14P20 ... ... ... ... ... 200 18
1024 x 4 MCM27114P25 ... ... ... . ..., 250 18
1024 % 4 MCM2114P30 . ... .. ... .. ... 300 18
1024 =4 MCM2114P45 ... ... .. ... 460 18
1024 % 4 MCMZ1L14P20. . . .. ... .. ..... 200 18
1024 % 4 MCMZIL14P25. . . . .. ... . ... . . 280 18
1024 x4 MCM21L14P30. .. . ... ... . .. 300 18
1024 x 4 MCM21L14PAS . . . ... .. ... . .. 450 18
1024 x1 MCM2Z1154C452 . ... . ... ... 45 16
1024 x 1 MCMZ115AC582 . ... .. ....... 55 16
1024 x 1 MCM2115AC702 . ... . ...... 70 16
1024 x 1 MCM21L16AC4BT . ... a5 16
1024 x 1 MCM21L15AC702 ... .. ... . .. 70 16
1024 x 1 MCM2125AC45 .. ... ... ... ... 45 16
1024 %1 MCMZ2125AC55 .. ... ...... ... 55 16
1024 x1 MCMZ125AC70 .. ... ... . ... . 70 16
1024 =1 MCM2Z1L25AC4A5 ... .. ... .... 468 16
1024 %1 MCMZI1LZ5AC70 ... ... . ... 70 16
4096 x 1 MCM2Z2147C55 ... . ..., .. ... 55 18
4096 = 1 MCM2147C70 .. .. ... ... ... 70 18
4096 = 3 MCM2147CBS . ... .. ..... . ... 85 18
1024 x4 MCM2148CES* 55 18
1024% 4 MCM2148C70" 70 18
1024 x4 MCM2148C85* 85 18
1024 x 4 MCM2149CE5* 55 18
1024 x4 MCM2148C70" 70 18
10624 x4 MCM2148C85* 85 18
CMOS STATIC RAMs (+ 5 Volts}

Qrganization Part Number A(;z:s:‘:;?m No. of Pins
256 x4 MCMS10IPES . .. ... .. ... ... 650 22
256 x4 MCMS101PBO . ... .. ... ... 800 22
256 x4 MCMS1LO1PAS . .. ... ... . .... 450 22
256 x4 MCMSILOIPES . .. .. .. ... .. ... 650 22

1024 %1 MCMBS0BC30 . ... ........... 300 16
1024 x1 MCMBB08C46 ... ... ... ..... 480 18
1024 x1 MCMB518C30 ... .. ... .. ... .. 300 18
1024 %1 MCMBE18C46 ... . ... .. ... .. 460 18

See Notes on Page 1-2.
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MEMORIES SELECTION GUIDE (continued)

ECL BIPOLAR RAMSs

(. Access Time .
Organization Part Number (ns max} Output No, of Pins
Bx2 MCM10143 .. ... ... . ... .. 15 ECL output 24
256 x1 MCM10144 . 26 ECL output 16
16 x4 MCM10145 ... oL 15 ECL output 16
1024 %1 MCM10146 . ... . ... .. ... .. 29 ECL output 18
1024 =1 MCMI10148A* . ... ... ... .. 15 ECL output 16
1281 MCM1G147 15 ECL output 16
2561 MCM10152 .. ... . 15 ECL output 16
256 x4 MCM10422 ... 15 ECL output 24
4096 x 1 MCM10470 ... ... ... ... 35 ECL output 18
4096 x 1 MCMI10Q&704a% .. ... ... .. 20 ECL output 18
4036 <1 MCM10470B* (Low power) . ... . . 35 ECL output 18
1024 =4 MCM1O474 . ... ... L. 25 ECL output 24
EPROMs
MOS EPROMS
L Access Time Power ,
Organization Part Numbrer ins max) Supplies No. of Pins
1024 x8 MCM2z2708C ... ... ... .. ... 450 +12, x5V 24
1024 x8 MCM27A08BC . ... ... .. ..., .. 300 +12, 5V 24
1024 x 8 MCMEBZ0BC . ... .. ... ... . .. 450 +12, +5 V¥ 24
1024 x8 MCMEBATOBC ... .......... .. 3G0 +12, +5 V¥ 24
2048 x B TMS2716C . . ... ... L. 450 +12, £5V 24
2048 x 8 TMS27A16C . . ... ..o 300 +12, x5V 24
2048 x 8 MCM2718C .. ... .. ... ... .. .. 450 +5V 2a
2048x8 MCM2718C35 ... ... .. ... .. 350 +5 WV 24
2048 x 8 MCM27L16C . ... . ... . ... .. 450 +5V 24
2048 <8 MCM27L16C35 .. .. ... ... .. .. 350 +5V 24
4086 x 8 MCM2632C . ..... ... ..... .. 450 +5WV 24
4096 x 8 MCM2532C35 ... . ... .. ... .. 350 +5V 24
4096 x 8 MCM25L32C ... ... . . ..., ... 480 +5V 24
4096 x 8 MCM25L32C35 ... ... ... L. 350 +5V 24
8192x8 MCMB8784C ... ... ... .. ... 450 +5V 24
81928 MCMEBY7H4C30 . . ... ... ... 350 +5 W 24
8192x8 MCMBBL7E4C .. ... .. . ..., .. 450 +5V 24
B192x8 MCMGE8L764C35 . ... ..... . .. 350 +5V 24
8192x8 MCMB8766C35 . ... ....... .. .. 350 +5 WV 24
EEPROM
MOS EEPROM
L , Power
Organization Part Number Access Time Supplies No. of Pins
16x186 MCM2801 .. ... .. 10 us +5V 14
a2x32 MCM2B02 .. ... ... ... .... .. 10 us +5V 14
2K =8 MCM2816 ... . ... ... ... .. 0.45 +5V 24

‘See Notes on Page 1-2.
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MEMORIES SELECTION GUIDE {continued)

ROMs

MOS STATIC ROMs {+ & Volts)

Character Genearators

3

Access Tima

Drganization Part Number {ns max) No. of Pins
128 = {7 x5) MCMBEB70P .. .. .. ... .. 350 18
12B x {7 x B} MCMB674P . . .. .. ... ... 350 18
128 {9 x 7) MCMBBZ700P .. .. ... .. IV 350 24
128x{9x7) MCMEG710P .. . .. ... ... .... 350 24
128x{(9x7) MCMEB714P .. .. ... ... .... 350 24
128 ={8 =7} MCMBB720P . ... ... .. ... ... 350 24
128 x{9%x7) MCME6G730P ... ... ... ... .. 350 24
128 <{9x 7] MCMBB734P ... . ... .. ... ... 350 24
128 x19%7) MCME6740P . . .. .... .. ... .. 350 24
128x19x 7) MCMGE750P . .. ... ... ... .. 350 24
128x(9x7) MCMBE7680P . .. ... ....... .. 350 24
128x(9x7) MCMBB770P ... ............. 350 24
128 = (9 x 7} MCMBE67BOP . ... ... ... ...... 350 24
128=(9x 7} MCMBE790P . . ... ......... .. 350 24

Binary ROMs {+ 5 Volts)
Lo Access Time .

Organization Part Number {ns max} No. of Pins
1024 x8 MCMEBAZ0BP ... ..., ...... 350 24
10248 MCME8A308BP7 . ... ... . ..... 350 24
1024 x8 MCMG8B3CEP ... ... ....... .. 250 24
20488 MCMBBA3I6AP .. ... ... . . .... 350 24
2048 x8 MCMB8A316EP ... ... ... ... .. 350 24
2048 x8 MCMBBAZ16PSY ... ... .. ... 350 24
4096 x 8 MCME8A332P . ... ..., . ...... 350 24
4096 x 8 MCMB8A332P2 .. . ... . ... ... a50 24
8192x8 MCMEBAIG4AP . . . ... ... .... . 350 24
8192x8 MCMB8A364P3 . ... ... . .... . . 350 24
8192x8 MCMG8B364P . ... ... . ... ... 250 24
8192x8 MCMB8365P25 . . ..., . .. .. ... 250 24
8192x8 MCMEB365P35 .. .. . ... ... .. 3560 24
8192x8 MCMEB366P25 . ... .. ... . .. 250 24
B192x8 MCMEB366P35 ... ...... . ... 350 24
8192x8 MCMEBYTEECAS . . ... ... ... .. 450 24

CMOS ROMs (+ & Volts)
. Access Time

Qrganization Fart Number {ns max} No. of Pins
256« 4 MCM14524 L. 1200 16
2048x8 MCMB5516C43 ... .. . ... ... .. 430 18
2048 x8 MCMB5516C55 ... .. ... ... .. 550 18

See Notes on Page 1-2.
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MEMORIES SELECTION GUIDE {continued)

PROMSs
ECL PROMs
Access Time .
Organization Part Number ins max) Output No. of Pins
32x8 MCM10139 ... ... . ... ..... 20 ECL output 16
256x4 MCM10149 . . ...... ......... 25 ECL output 16
TTL PROMs
Organizati Part Numb. Access Time| ot | Ne. of Pi
rganization art Number {ns max} utp o. of Pins
512x8 MCM7640 . ... .. ............ 70 Dpen Collector 24
512x8 MCM7641 .. ................ 70 3-State 24
1024x 4 MCM7642 .. ................ 70 Open Gollector 18
1024 x4 MCM?7643 . ................. 70 3-5tate 18
1024 =8 MCM76B0 .......... ........ 70 Open Callector 24
1024 =<8 MCM7681 . ... ... ......... 70 3-S1ate 24
2048 x4 MCM7684* .. ... ............ 70 QOpen Collector 18
2048 x4 MCM7685* .. . ... .. ..., . ... 70 3-5tate 18
2048x 4 MCM7688% ... ... ... .... - Open Collctor 20
with Registers
2048x 4 MCMT7EE9* . . L. - ) 3ASti_TE 20
with Registers
20488 MCM7Bt61* ... . ............ 70 3-State 24

See Notes on Page 1-2.
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Memory Systems Board Selector Guide and Cross Reference

MOROLITHIC STANDARD

DEC MG AL fEL INTEL MOSTER NATIONAL DATARAM PLESSEY o

COMPUTERS MEMGAY $i7€ PAAT NUMBER PART NUMBEA PAAT NUMBER FART HUMGER FART MUMBER HLL o - FART NUMBER FART HUMBER FART NUMBER 3T

SLE BK -« | MIS1102-31 M5V11-BG - ME. BO0S-013 - OR 1155 PR Gv32a03
1Sl 11 02 16K ~ 1 MMS || T2H 3037 M5y11-00 CM-5004 516 Mk 300502 - MSLAEGT 16K - 16 OR 415§ FRBYE2R. 102 9412116
L5112 22K ] MRS 117N M5y11-00 CM-5004-632 MK 8005-00 NSZIF M5C4R01 12% - 16 DA 15 P Sv328.100 ECIFNNTS
FOP 11.03 Bk 1 '\:‘mg‘l‘lgg - - - - QR-113

iZEK -1 OR-713 L 1 4
10 fes B . “Bi o MMELOZIIRC T MgviLEC : T wxooosin : 1 : FOR g W SvazaR 03

16K - 1 MMS 1 LOZ 32PC MEV1IER CM 5004 A5 MK B0 12 - MSCLB04 16K - 18 OR- 115 PM SWIZAP 027

2N MMS 1107 3dPC MEW11ED CM-5004 B2 MR BO0S- 10 H321F MECaB04 32% - 18 OR-115: FM Sy324R- 100

BN« 1 BARES LD . . - OF- 113 .

1260 .t MMS1137 . . £R-11.3 ]

- POP 1104 Gk a1 MMSINT . 2 : . MK 8061 07 NEIL3d 1R M5CI30] 16K - 15 LR 114 : - PINGOMM PS —|
05,10, 34 J2k 1 MMS T . ME 3004 Qb K11 3432 M5CIS03 326 - 1k Of 114 AM-G LR PIMCOMM FS
Xa 4D 46 agk - 1 MMSITTT .6 . M5L 3503 44K « 1R OH 134 B 51 364 100 I'KCOMM B3
50 55 B 4 Gk .1 L MMSImk g L | L MK, 306100 [ MSE, BAK - 16 ] DA 114 PRESTAG10G | {  FCOMmDs
\MUOBUS 16K - 1 MMSI7 - L BPD 1 - MK 8311 67 W31 3aP- M5E 16K - A OH- 114 94731 16 TINCOMM P
5P 5ol 1M MMSITIF - aPe (M-S0 -B37 MK 8311 01 N3Ih.34P-37 ML a0 - T OH 114 P31 bbda 102 ECONCEEN FINCOMA Py

FIT I MMSI11] « BPC Ch-5034- BB . M5E AR - 18 A M-S 1 1GaA. 101 PIHLGNM [
BN . ) MMELTTE « BRE CM-5034-BE4 [T IRE ] W56 [XTENT] DH-114 P51 16k 100 PINCOMB PS5
- POP- 11404 16K - 18 WMS 11280 - 016 MR BO1I-02 LAY MSL3E0R 16k « 18 L b - G444 b - FINCOMM P
FOP Ficdd 32K - 18 AMET 1280 » 037 M511-LA M50 832 MK 01101 PRI WELIB0G I - 18 OR 134 PG RLG QA3 52 FIRCOMM PS5
L POP 11960 aBK - 1B | WME11280 048 | . | CM-SGafeE ] - . | MECOEDG 48K - 1B R 114 | FMSTILIW 1 MHCOMm s ]
1hudbus Bk = 18 - MBIET 2P - (4 L JIRN:) : 1 M B012-00 MSCIEDG 126K - 18 OR 114 1 - FIRCOMM F5
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THE OFFICIAL MOS MEMORY

CROSS-REFERENCE

From Motorola

Motoroia's
Part Numbar ‘mlt .I.I::l“ Access Thne Nm:;:' of ‘Pmnrr HoLatoll . PIM":P‘“
P {ns Max} " v
AMD
AmMPT0R 1024 x B EPROM 300-450 24 +12, 25V MLM2708
AM2T16 2048 = B EPROM 450 24 +5 v MOM2T 16
AmdDad 4096 % 1 SRAM 200-450 18 +5Y MCMBELA1
AmI016 16,384 % 1 DAAM 150-300 16 +12, £H VY MCHA116
Ama114 1024 x 4 SRAM 200-450 16 +5V MCM2114
Am3iLid 1024 x 4 SRAM 200-450 16 +5Y MCM2ZI1L14
Am3147 4096 » 1 SRAM 5585 18 +5 Y MCM2147
Am32068 1024 x B SROM 50 24 +5Y MOMEBEAI0R
AmI7? 2048 x B SROM 350 24 +5Y MCMESAIIEA
Am921B 2048 x B SROM 350 24 +5Y MCMESAITEE
Am3232 4036 x & SROM 350 24 +5W MCMBSA LI
AM
52114 1024 x 4 SRAM 200-450 18 +3 Y MCMZ114
521140 1024 x 4 SRAM 200-450 18 +5Y MOMZ1L14
S2147 40496 x 1 SRAM 70100 18 +3V MOM2147
S04 B192 x 8 SROM 350 o +4 v MOMEEAIGS
$5101 256 x 4 SAAM A50-800 22 +5 ¥ MOMS101
S6508 1024 x 1 SRAM 300-450 16 +3V MCMES08
58518 1024 » * SAAM 300-460 18 +5V MOMES TR
58810 128 = 8 SRAM 250-450 24 +5Y MOMES10
58830 1024 x B SROM 50 24 +5Y¥ MOMESAIDA
SEBI1A 2043 » 6 SROM 50 24 +5Y MCMBIATIGA
S6831B 2048 x B SROM a5y 24 +5Y MCMEIAIISE
558332 4096 x B8 ROM 350 24 +5 Y MCMEDAII2
FAIRCHILD
F16K 16,384 x 1 DRAM 150-300 1€ +12, £5 ¥ MCM4116
2114 1024 x 4 SAAM 200-450 18 +5Y MCM2114
Feroa 1024 x 8 EPACM 450 24 +12, £5V MOMZT08
F27041 W24 = 8 EPAOM 300 . 24 +12, 25V MCMITADR
2ne 2048 x 8 EPROM 450 rl +5¥ MCM2716
3508 1024 x B SAROM s " +5Y MCMEBAZNIS
F3516E 2048 x B SROM 350 u +5y MCMEBANGE
Fud 4027 4096 1 DRAM 120-250 16 +12, £5Y MCMA027 A
F&aB810 128 x B SRAM 250-450 24 +5V MCM8BB10
FE8R308 1024 x 8 SA0OM 250-350 FI +5V MCMBBRINE
F&R708 )24 % 8 EPROM A5 24 +12, £5V MCMBR708
FUNTSU
MB2147 4006 x 1 SAAM 70100 18 +5V MCM2147
HBMZTIE 2048 x B EPROM A0 24 +5Y MCM2718
MBA04N 4006 x 1 SRAM F00-450 18 +5V MCMGE4 T
WBAa11 1024 x 4 SAAM 200-450 18 +5V MCM2114
MBa1IE 16,384 = 1 DRAM 150-300 L} +12, £33V MCM4116
mBaaz27 4086 = 1 DRAM 120-250 L] +12, 65V MCM4027 A
MBa3GE 1024 % 8 SAOM 350 24 +5V MCMBEA30E
MBA518H 1024 x 8 EPROM 450 24 +12, =5 Y MCM2708
GENERAL INSTRUMENT
RO3BIGE 2048 x 8 SROM 350 24 +5¥ MCMBBA318A
RC3-03168 2048 x 8 SAOM 350 24 +5 Y MCMBBAIIEBE
RO3-9332C 4096 » 8 SAROM 350 FL} +5V MCMBEAIIZ
AG3-93648 8082 x 8 SAOM 350 24 +5Y MCMBE385-35




— Moioroie's
Part Number rb;urlpilon . Time Nur;i:o.r ol _Pow:r MoLorolll Pintg-Pin
{ns Max} b v
HARRIS
£501 256 w 4 SRAM 450800 22 +5Y MCM5101
€504 1024 % 1 SRAM 300-460 18 +5Y MCME508
£514 1024 x 1 SHAM 200-45( 18 +5Y MCMES5114
£518 1024 % 1 SAAM I-460 18 +5Y MEMB51R
HITACHI
HMA34P 1024 x 4 SRAM 300-450 12 +5 MCMES114
HM435101 256 x 4 CMOS SRAM 450-800 22 +5V MCMS101
HMAEZNEER 2048 x 8 SAOM 350 24 +5 ¥ MCMERAIEE
HMEG2532 4096 x 8 EPACK 450 24 +5V MOM2532
Hma82708 1024 28 EPAOM 450 24 +5¥ MCM2T08
HM462718 2048 % 8 450 24 +*5Y MCMIT1E
HM46332 4006 x 8 SACM 350 24 +5V MGMEBEAID2
HMA8384 8192 x 8 SAOM 350 24 +5¥ MCMEBA264
HMAGEA10 128 % B SRAM 50 24 +5¥ MCMGRA1D
HM46630 1024 x 8 SROM 350 24 +5Y MCMBRAI0A
HM4716 16,384 = 1 DRAM 150.300 16 +12, x5V MCM4116
HMaT21144 24 x 1 SRAM 200-450 18 +5V MOM2Z114
HMAB016 2048 x 8 EEPROM 50 24 +5V MCM2818
HM4B15 16,354 x 1 DRAM 100-200 16 +5Y MCMASTT
HMAB4T 4096 x 1 SHAM 55.85 18 +5Y MCMZ147
HMABEL 65,536 x 1 DRAM 150200 16 +5Y MCMEBES
HME116P 2048 x 6 CMOS SRAM 120-200 18 +5Y MCME5116
HMB14TP 4096 x 1 CMOS SRAM 5570 18 +5V MCMBE14T
HME148P 1024 w4 CMOS SRAM 55-85 18 +5V MCMBET45
INTEL
FART ] 1024 x 4 SAAM 200-450 18 +5 Y MCM2114
21140 1024 x 4 SAAM 200-450 16 +5 Y MCM21L14
21154 1024 x 1 SRAM 4570 16 +5Y MCM21154
2115AL 1024 x 1 SRAM 4570 16 +5¥ MCM21L154
2115 1024 x 1 SAAM 20-35 16 +5¥ MCM2115H
117 16,354 x 1 ORAM 150300 16 +12, =5 ¥ MCM4116
21148 16,384 x 1 DRAM 100-200 16 +5 MCM4517
21254 1024 = 1 SAAM 45-70 16 +5Y MCMZ125A
2125AL 1024 % 1 SAAM 45.70 18 +5Y MCM21L25A
2125H 1024 = 1 SRAM 2035 1% +5WV MCMZ1Z5H
2147 4056 x 1 SRAM 55-100 18 +5V MCMZ147
2147H 409 x 1 SRAM 35-55 18 +5V MCHWI1aTH
2148 1024 x 4 SRAM 70-85 18 +5¥ MCMZ148
2148H 1024 x 4 SRAM 45-55 18 +5V MCM2148H
2145 1024 x 4 SRAM 4555 13 +5Y MEM2149H
2308 1024 % & SROM 50 24 +5v MCMBaAI0E
23164 2043 x 8 SROM 350 24 +5V MCMBE8A316A
2316E 2048 x B SROM 150 24 +5V MCMBAAIIGE
2332 4096 = 8 SROM 350 24 +5V MCMBRAL32
2708 1024 = B EPROM 450 4 +12, +5 ¥ MCHZ708
27081 1024 % 6 EPROM 350 24 12, 25V MC W27 A0
ane 20483 x 6 EPROM 450 24 +5¥ MOM2T18
27181 2048 x B EPROM 350 24 +5Y MEMZTAIG
216 20468 x 8 EEPAOM 3s0 24 +5¥ MOM2A16
INTERSIL
2114 (IMZ114) 1024 x 4 SRAM 200-450 18 +5Y MCMZ114
IM2147 4086 x 1 SRAM 55-85 18 +5Y MCM2147
MIK4027 a6 x 1 DAAM 150-250 15 +12, =5V MCMA0ZTA
IME508 1024 x 1 SAAM 300-460 1B +5Y MCMB508
IME518 1024 x 1 SAAM 300-460 18 +5V MEMES18
M7027 40596 x 1 DRAM 120-250 & #12, 25V WMEMADZTA
IM2114L 1024 x 4 SRAM 200-450 18 +5V MCHM2ZIL14
4118 16,384 x 1 DRAM 150-300 % +12, 25 MCM4116
M7441 4096 % 1 SRAM 200-450 18 +5¥ MCMEBE41
IMT1IL 4096 x 1 SRAM 200-450 1@ LR MCMEGLAT
I
ITTH027 4096 x 1 DRAM 120-250 15 #12, x5 ¥ MCMA02T A
ITT4118 16,384 » 1 DRAM 150-300 16 w12, £5 ¥V MCMA116
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" Molosrola's
Perl Number f“o._“" anor A Time Nur:'nb:r ol -Pwrr Hul_otulll PFin-to-Phn
P ina Mex) e
MIc
MICZMEE 2048 % B SROM 50 24 +5V MCMBBAIGE
MIC2332 4096 % B SROM 50 24 +5Y MUMBEAAII2
MOSTEK
MK2147 4096 % 1 SRAM 70100 18 +5Y MCM2147
MK2T6 2046 » B EPROM 450 24 +5Y MCM2718
MK4027 4096 x 1 DAAM 150-250 16 12, £5Y¥ MCM4027 A
MK411E 16,184 = 1 DRAM 150-300 16 +12, 5V MCM4118
MK4516 16,384 x 1 DRAM 120-200 16 +5Y MCOMA516
MKA164 65,536 = 1 DRAM 150-250 1% +5Y MCMe6e4
ME30000 1024 B SRCM 50 24 +5Y MCME8AE
MK31000 2048 x B SROM Ly 24 +5¥ MCMEBAT16A
MIK32000 4096 » B SROM k) 24 +5V MCM88AI32
MK 4000 2048 » B SROM 250 24 +5V MCMBBAIBE
MKAE000 8152 x B SROM 350 24 +5V MCMEBAINA
MK IB000-4 152 = B SROM 250 24 +5V MECMEBEIE4
NATIONAL
MMZ114 1024 = 4 SAAM 200-450 18 +oV MCMZ114
MM2147 4096 x 1 SRAM 5585 18 +5v MCM2147
MM2708 1024 x 8 EFROM 450 24 +12, £5 ¥ MCM2708
MMZF16 2048 x 8 EPROM 450 24 +hV MCM2716
MM 5235 8152 x 6 SROM as0 24 +5V MCMGBASEL
MmE257 4096 x 1 SRAM 200-450 18 +5V MCMBE4 T
MME25TL 96 x 1 SRAM 200-450 18 +5V MCMBEL 41
MME290 16,384 x 1 DRAM 150-300 16 +12, =5V MCM4118
MEC/EA
pPDA14A 4096 % 1 DAAM 150-250 16 +12, x5 Y MCMA027A
aPDAIE 16,384 x 1 DARAM 150-300 16 +12, 5 Y MCM4116A
APD2114L 1024 x 4 SRAM 200-450 18 +5 v MCM21L14
aPD2147 4096 x 1 SRAM 55-85 18 +5Y MEM2147
APD2332 4006 % B ROM s 24 +5V MCMBBA332
»PD2T1G 2048 x B EPAOM 450 24 +5 Y MCM2716
APDA4 4096 = 1 SRAM 200-450 18 +5Y MCMBBLAY
wPD5101 266 x 4 SAAM A50-800 22 +5V MCMS101
wPDE508 1024 x 1 SAAM 300460 16 +5V MCME508
EA2114 1024 x 4 SRAM 200-450 18 +5V MCM2114
EA23I0W/8308 1024 x B SROM 50 24 +5V MCMEBA3NS
»PD or
EAZIGA/BI16A 2048 » B SROM 50 24 +5¥ MCMBBA31BA
»PD or
EAZNBEBI1GE 2048 x 8 SAROM 50 24 +5v MCMBBAIBE
EA2708 1024 x B EFROM a5 24 +12, 25V MCM2708
uPD or EAZTIE 2048 % B EPAOM 450 24 +5V MOM2716
EABI32 4006 x 8 SROM 50 24 +5V MCMBBAII2
NITRON
NCBST0 128 x {7 x 9] SAOM 0 24 +5V MEMBE700
NCB5T1 128 x (7 x 8} SAQM o 24 +5¥ MCMSE710
NCE572 128 x (7 x 8} SAOM el 24 +5V MCMBET20
NCE573 128 = {7 x 9) SAOM 50 24 +5Y MEMBETI0
NCESH 128 % {7 % 9) SROM L) 24 +5 Y MOEMBET40
NCE5T5 128 x (7 = 9} SROM 50 24 +5V MCMBETS0
SIQNETICS
607 1024 x & SROM 50 24 +5Y MCMEBA08
2608 1024 x B SROW 35 24 +5v MCMBEAICA
2609 128 x {7 x 9) SROM 350 24 +5 Y MCMBET00
2660 4096 » 1 DRAM 120-250 16 +12, 5V MCM4Q2TA
2614 1024 » 4 SRAM 200-450 14 +5V MCM21L14
261§ 2048 x B8 SROM 350 24 +5Y MCMBEA3IBE
2623 4098 x 8 SROM 50 24 +5V MCHWBEAIIZ
2864 B192 x 8 SACM 50 24 +5V WMCMBAAIGS
2080 16,384 x 1 DRAM 250-350 16 +12, BV MCM4116
2708 1024 x 8 EFROM 450 24 +12, 25 MCM2708
271§ 2048 x 8 EFAOM 450 24 +5V MCM2718
4027 A0S x 1 DRAM 150-250 16 +12, 25V MOMAG2TA
101 256 x 4 SAAM 450-800 22 +5Y MCM5101




Molorols's
Organization Numbes ol Powet Motorcis Pin-to-Pin
Pert Humber Deecsiption Accens Time Pins Suppiiee Replacameni
ina Max)
SYNERTEK
SY2114 1024 x 4 SRAM 200-450 18 +5v MCM21L14
SyY2iar 4066 x 1 SRAM 5585 18 +5v MCM2147
S5Y23164 2048 x B SROM a5q 24 +5v MCMBEAI 1A
5Y23168 2048 x B SROM 50 24 +5 YV MCMEBANEGE
5Y2332 4036 x B ROM 350 24 +3V MOCMEBAIIR
5Y2716 2046 x 8 EPAOM A50 24 +5V MCMZTE
SY51H 256 x 4 SRAM A50-800 22 +5 Y MCMSIN
TEXAS INSTRUMENTS
TMS2114 1024 % 4 SAAM 200-450 16 +5 Y MCHZ114
TIS2147 4006 % 1 SAAM 5585 18 +5Y MOM2147
TMS2516 2046 x 8 EPROM 450 24 +5V MCMZT16
TM52532 4096 x B EPROM 350-450 24 +5Y MOM 2632
TMS52706 1024 x 8 EPAOM 450 24 +12, £5¥ MCMW2708
TMS52716 2048 x B EPROM 450 24 +12, =BV TMS271E
TMS41E 2048 x B SRAM ! 200 24 +5Y MCM4016
TMS4044 4006 = 1 SAAM ! 200-450 18 +5Y MCMBE41
TMS411E 16,384 x 1 DRAM 150-200 16 +12, £5 ¥ MCM4118
TMS4164 65,536 x 1 DRAM 150-250 16 +5Y MCM6EES
TWS4732 4096« 8 SAOM 50 24 +5V MCMEAAI32
TMSATB4 8192 x 8 SAOM 50 24 +5Y MCMBASSS
TOSHIBA
TMMI14 1024 » 4 SRAM : 200-450 L] +5v MCM2114
THM2147 4096 x 1 SRaM J 5585 18 +5V MCM2147
TC5516P 2043 = B SRAM | 200 24 +«5Y MCWA016
Part Number Guide
Cirectly 6300

Generic Part Number

P

M21L14P45

e

Speed Designator — 450 ns

Motorala MOS Low Power Package Type
Mamory Prefia Varsion P = Plastic
L = Sige Braze

C =Cerdip Fril-Seal Ceramic
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MPL Compalible Improvad Yeraion

N/

MCM68A30A

£\

Matarola MOS Acceas Time Dasignator
Marmory Praflx No Letter = = 450 ns
A= )50 ns
B==2%0n3
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4096-BIT DYNAMIC RANDOM ACCESS MEMORY MOS
IN-CHANMNEL SILICON-GATE}
The MCMA027A is 3 4096 = 1 bit high-speed dynamic Random

Access Memaory, It has smaller die size than the MCM4027 pro- 4096-BI1T D¥YNAMIC
viding improved spesd selections. The MCMA027A is fabricated RANDOM ACCESS
using Matorola’s highly reliable N-channel silicon-gate technalogy. MEMORY

By multiplexing row and column address inputs, the MCMADZT7A
requires only six address lines and permits packaging in Motorola's

standard 16-pin dual-in-line packages. Complete address decoding is
done an chip with gddress latehes incorporated.,

ANl inputs are TTL compatible, and the outpul 15 3-stae TTL
compatible. The MCMA0274A ncorporates a one-transistor cell
design and dynamuc storage techniques, with each of the 64 row
addresses requiring a refresh cycle every 2.0 milliseconds.

® Maximum Access Time = 120 ns — MCMa027ACH
150 ns — MCMA02YAC2 C SUFFIX
200 as — MCM4027ACE FRIT-SEAL CERAMIC PACKAGE
250 ns — MCM4027AC4 CASE 620-06

# Maxirmurm Read and Wnite Cycle Time =
320 ns — MCM4027A01, C2

375 ns — MCM4027AC3, C4

& Low Power Dissipation — 470 mwW Max {Activel PIN ASSIGNMENT
27 mW Max {Standby |

# 3-State Qutput for OR Ties

® On-Chip Latches for Address, Chip Select, and Data In

* Power Supply Pins on Package Corners for Qptimurm Layout

® Industry Standard 16-Pin Package

® Page Mooe Capability

® Compatible with the Papular 2104 /MK4096/MCME604

& Second Source far MK4027

TRUTH TABLE
Inputs Dats Qut
RAE | CAS [ WE Previous Intarim Preseny Crele Pawer Re! Function

1 L i _: I—F—T_ i Walid data Hig;lmp lnput data Full-o;v.eratmg Yes Write cycle

L L L H "__.;'érd data High Img. Valid data [cell} Full-operating Tes Fead cycle

L L FRES T valid data High Imp High lm_u_. 0T -l_::;ii-:operating Yag Deselected-refresh
i H X x Wald data Valid dawa Walid data FAeduced operating Yes AAS only-refresh
H L X B X valid data High Imp, High Imp. Standby Mo Sandby -oulpu disabled
H H_ * X WValid dara valid data walid dara Standty MNea Etandby -outpui valid

H High.L Low, ¥ Don'tCare

D52464R1/11-78
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MCM4A027A

BLOCK DIAGRAM

WRITE Write
Clocks
AAS RAS Clachks
f————————
l Cata In Cats In
I Butler
LEL
Clacks
cas
| Clocks
I Reset Cate
CAS b ] Dars Qut Gut
P ~ Enable Buller
_ ip Galegt F
cs noun Butfar
a5 Durmmy Catls
—_—
ad Addrass Mrmiory Srray
1%
Ay ———————————————i- BU‘E:“ Row
1-0f
A —— ] Decoder 64 Sense Avfresh Amplitiers mt: ai:
&) —— @ PRowand t1.0f-64) Data bn/Out Gating Salece
1
AD Column ¥ F1
I'Mernonf Array 1
|
) Bummy Cells |
1 i
Column Decoder
(1-af-324

¥ T I

OPERATING CHARACTERISTICS

ADDRESSING

The MCM4027A has six address inputs (AOD-AS] and
two clock signals designated Row Address Strobe (RAS)
and Column Address Strobe (CAS). At the beginning af
amemaory cycle, the six low order address birs AQ through
Af are strobed nto the chip with BAS 1o select one of
the B4 rows. The row address sirobe also initiates the 1rm-
ing that will enable the 64 column sense amplifiers. After
a specified hold time, the row address i1s removed and the
six high arder address bits {A6-A11) are placed on the
address pins.  This address s then strobed into the chip
with CAS. Two of the 64 calumn sense amplifiers are
selected by A1 throogh A5 A one of two data bus select
15 aceomplished by AD to complete the daa selection.
The Chip Select [CS) 15 latched into the port along with
the column addresses.

DATA QUTPUT

In order to simplify the memory system designed and
radirce the total package count, the MCMA40274A contains
an input data latch and a buffered putput data latch. The
state of the output latch and buffer at the end of a mem-
ory cycle will depend on the type of memory cycle per-
formed ang whether the chip is selected or unselected for
that memaory cycle.

& chip will be unselected during & memary cycle if:

{1} The chip receives both RAS and TAS signals,
but no Thip Select signal.
The chip receives 4 CAS signal but no RAS
signal. With this condition, the chip will be
unselected regardless of the state of Chip
Select input.
If, during a read, write, o read-modify-write ¢ycle,

2




MCM4027A

the chup 15 unselected, the autput buffer will be n the
high impedance state at the end of the memory cycle.
The output buffer will remain in the high impedance state
until the chip is selected for a memory cycle.

For a chip to be selected during a memary cycle, it
must receive the following signals: RAS, m and m
Select. The state of the ocurtput lateh and buffer of a
selected chip during the tollowing type of memory cycles
wolld be:

{1}  Read Cycle — On the negatwe edge of CAS,
the output buffer will unconditionally go 1o &
high impedance state, It will remain in this
state until access time. At this time, the out-
put latch and buffer will assume the togic
state of the data read from the selected celi.
This output state will be mantaned urntil the

chip receives the next CAS signal,

{2} Write Cycle — If the WE input is switched to a
logie O tefare the TAS tranuition, the cutput
fatch and buffer will be switched to the state
of the data input at the end of the access time.
This log state will be maintained until the
chip receives the next CAS signal.

{3}  Read Modify Write — Same as read cycle.

DATA INPUT

Data 1o be written into a selected storage cell of the
memary chip it first stored in the or.chip data latch.
The gating of this latch is performed with a combination
of the WE and CAS signals. The last of these signals to
make a negative transition will strobe the data into the
{atch. If the WE input is switching to a logic O in the
beginning of a write cycle, the falling edge of CAS strobes
the data into the latch,  The data setup and hold times
are then referenced to the negative edge of CAS.

If a read-modify-wnite cycle is being performed, the
WE input would not make its negative transistion until
after the CAS signal was enabled. Thus, the data would
nat be strobed into the Jatch until the negative transistion
of WE. The data setup and hiald times would now be ref-
erenced 1o the negative edge of the WE signal. The only
ather timing constraints for a write-type-cycle is that bath
the TAS and WE signals remain i the logic D state for a
sufficiant time to accomplish the parmanent storage of
the data into the setected cell.

INPUT/QUTPUT LEVELS

Al of the inputs to the MCMA0274 are TT L-compatible,
featuring hugh impedance and low capacitance {5 to 7 pFl,
The three-state data cutpet buffer is TTL.compatible and
has sutficient current sink capability {3.2 ma) to drive
two TTL Ioads, The ouwiput bulfer also has a separate
VG pin so that it can be powered tram the same supply
as the |ogic being employed.

REFRESH

1o order to maintain valid data, each of the B4 internal
rowvs of the MChd027 A must be refreshed once every 2 ms,
Any cycle n which a RAS signal occurs accomplishes a
refresh operation. Any read, write, or read-modity write
cycle will refresh an entire internally selected row. How-
ever. if a write or read maodify-write cycle is used to per:
torm a refresh cycle the ¢hip must be deselected 1o pre-
vent writing data into the selacted cell. The memaory can
also be refreshed by employing only the RAS cycle. This
refresh mode will not shorten the refresh cycle time; how-
eyar, the system standby power can be reduced by approx-
imately 30%.

1f the RAS only refresh cycles are employed for an ex-
tended length of time, the output buffer may eventually
lose data and assume the high impedance state. Applying
CAS to the chip will restore activity of the output buffer.

POWER DISSIFATION

Since the MCRA027A5 a dynamic RA&M, its power
drain will be extrernely small during the time the chip is
unselected,

The power increases when the chip is selected and
most of this increase is encountered on the address
strobe edge. The circuitry of the MCMAO274 s largely
dynamic s0 power is not drawn during the whole time
the strobe is active. Thus the dynamic power is a function
of the operating frequency rather than the active duty
cycle.

In 3 memory system, the CAS signal must be supplied
to all the memory chips 1o ensure that the autputs of
the unselected chips are switched to the high impedance
state. Those chips that do not receive a RAS signal will
not dissipate any power on the CAS edge except for that
required te turn off the chip outputs. Thus, in order to
ensure minimum system power, the RAS signal should be
decaded s that only the chips to he selected receive a
FAZ signal. If the RAS signal is decoded, then the chip
select input of all the chips can be set to a logic D state.

1he patent nighis ot Mororoda or gihers,

productis] al pny Teme,

Crrewast diagrams exiernal 10 of contamng Motorola products are included as 3 means of llustraton only  Comglete intgrmaton
sufficient lor consiruction purposes may not be fully sllusirated. Although the inlgrmatian herain kas been carefuily checkeac and s believed
13 be reliable, Molorola assumes no responsibiliny for inaccuracies Intormation herfin does not convey 10 the purchaser any heense under

The mfarmanion contained herewn s for guidance only, with a0 warramty ol any (ype. gxpressed ar imphigd. Molorola reserves the right
13 make any changes 1o the \ndormatian and the productisl to which the infarmanon applies and 10 thscontinue manulaciure of the




MCM4027A

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

RECOMMENDED OPERATING CONDITIONS {Referenced to Vgg = Ground.)

Parameisr Symbal Min Typ Max Unit Notes
Supply Voilage Vop 108 120 132 Ve 2
Voo V5g 5.0 von Wdc 3
Vgsg 4] 4] o wvde 2
Vpa -4.5 =50 -68 vdc 2
Logic 1 Valtage, RAS, CAS WRITE VIHC 24 5.0 7.0 Ve 2.9
Logic 1 Voltage, all inputs except RAS, CaS WRITE VK 2.2 5.0 7.0 Ve 2.4
Logic O Voltage, all inputs Vi -1.0 0 [£F:) Ve 2.4
DC CHARACTERISTICS tvpp = 12V " 10%, Voo - 5.0V - 10%, Vag = ~50V * 10%, Vg = 0V, T4 = 0to 70OC .k Noves 1.6
Characieristic Symbal Min Typ Max Linirs Notas
Average Wop Power Supply Current o 3% ma B
Ve Power Supply Current oo mA 7
Average Vgg Power Supply Current Ige 250 HA
Standby Vo Power Supphy Current lnp2 2 ma g
Average Voo Power Supply Current durnimg lpps 25 mA, 6
"manl\f” cycles
Input Leakage Currenr (any input] TN} 10 I'ES 8
Output Leakage Current gLt 10 uh 9,10
Output Logic 1 Voltage @ 5,7 < -8 ma YoH 24 Vo
Curput Loge O Voltage @ I, = 3.2 ma, VL 04 Vg

NOTES 1 through 11:

1. T a5 specilied tor operanon at Irgquencies 10 1R = trolminl
Operation at higher cycle rates with reduced ambeent temperatures
and higher power dissipation 5 permssible provided 1hat all ac
parameters are met.

2. Al voltages referenced 1o Vgg.

3. Output voitage will swing from VYgg 10 Voo when enabled,
with nd oulpul lgad For purposes ol maintaining data s slandby
mode, Yoo may be reduced 1o VWgg wethout affecring refresn
operalions or data relention. However, the VOHlmm] specihics-
tion 15 not guaanteed o thes mode.

4. Dwewice speed & nol guarantesd a1 impul voltages greater than
TTL levels (0 to Svl.

5. Beveral cycles are required afler powerup before proper
deyice operation is achieved. Ainy 8 cycles which perlorm refrash
are gdrguate (or this purpose,

E. Current 5 proportional to cycle rate. ipnqimax) s rmeasored
3l the cycle rate specihed by Lgeimink.

7. lge depends on output loading. Duninp readout of high level
data Ve s connected Ihrough a low impedance {135 0 typ! to
Data Our Ax all other nimes Lo consists of leakage currents ondy.
B. Al dev.ce mng 31 O volts except Vg which is a1 -5 valts and
the pan under test which 15 at +10 volts.

9 Qutput s disabled (high-impedancel and RAS and CAS are
both at a logic 1. Transient statulization 1§ required pricr 1o
measurement of this parameter,

100V & V= +10 V.

11. Etfective capacitance is calculated from the equation:

¢ =29 ih av = 3 voiss.
Al

EFFECTIVE CAPACITANCE (Ful gperating vollage and termperature ranpe, perindicalty sampled rather than 100% tested] Nate 11

Characieristic Symbol Max Unit
Input Capacitance tag-45), D, CS CiniEFF) 50 L
RAS, CAS, WHITE 100
Cutput Capacitance CoutlEFF} o pF
ABSOLUTE MAXIMUM RATINGS (See Notes 1 and 2)
Rating Symbol Value Unit
Voltage on Any Pin Relative to Vg * Yo Yout -05t0+20 Voo N
Dperating Temperature Range Ta 0w +70 oc
Storage Temperature Range Tslg -B5 to +150 /el Tt deyvice contaims crouitty 19 pralect the
Datmur Corrant 15hart Creont! Tour =0 e nputs against damage due 10 high stanc vohl-

“{Van - Vam 2 45 V)

NOTE: Permanem device damage may ocour +f ABSOLUTE MAXIMUM RATINGS
ARAE EXCEEDED. Funcional operanon should be restrictad to RECOMMENDED
OFERATING CONDITHINS, Exposure to higher than recommanded woltages
tor extended periods of 1ime could aflect device ralabality, VBB must be applied
pnor o Ve and Voo, Ygg most also be the last power supply swirched off.

ages of ¢leciric hietds: hawever, +f 15 aduised that
nofrmal precauhions e taken to awoud applica.
non ol any vollage higher than maxsmum raled
veHEages 1o this hugh rmipRdance af e,

2-6



MCM4027A

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Read, Write, and Read-Modify-Write Cycles)

RECOMMENDED AC OPERATING CONDITIONS fvpp - 12 v - 10%. vgp - 50V - 10%. VBg

S50V - 10%, vgg O W,

Ta = 010 MC I Notes 1, 6, 12,18

MOWA02FACT | MCMADZITACZ | MOMAOZTACT | MCMADZTACA

Paramatar Symbot| Min Max Min Max Min Mua Min Max Unitk Notes
| Randam Read o Wine Cycle Time __'?C 20 320 ars 375 nd 13
Regd Wiite Cycle Time AW 370 3 e 375 ng 13
Page Mode Cycle Time P L4 170 225 285 ng
Access Tume From Aow Address Sirobs ‘RAC 120 1540 00 250 ng 14 16
Acrcess Time From Column Address Strobe 'Cal (5] 100 135 165 ns 15 16
Quiput BuMer and Turn-Otf Delay OFF 35 40 50 &0 ng
Ruw Address Strobe Prechacge Time 'RP 100 100 120 130 ng
HAow Address Srrobe Pulse Widih 'RAS 120 | 10000 | 180 | 10000 | 2300 | 10000 | 250 | 10,000 ns
Row Addrass Steobe Hold Time 'RGH 30 100 136 o | s ng
Column Address Strobe Pulse Wiaih 'Cas a0 100 135 165 ng
Column Address Strobe Hold Time 'C5H 120 150 200 250 ng
RAow to Column Sirobe Lead Tame 'RED 15 40 20 50 25 B3 a5 a5 ns 17
Row Address Setup Time 'a5R 0 o] Q a ng
Rows Adgress Hold Time AaH 15 20 25 15 ng
Column Adgress Setup Trme ‘BSC 5 10 1 10 ns
Coluritn Address Hoid Time ‘CaH 40 45 55 75 ns
Column Aadgress Hotd Tme Relerencad 1o ARG 'AR -1 35 T 160 n3
Chip Select Setup Time 'CSC o -39 10 A0 a4
Crup Select Hold Time 'CH 40 45 85 75 N5
Chip Smlect Hotd Tvme Relerenced 1o RAT 'CHA 8d 35 120 160 ng
Transimgn Trme Mise and Fall 'T 3 35 K] a5 3 50 ] 50 ns 18 |
Read Command Setup Time ‘ACS [i] [+] Y] [s] ng
Repd Command Hold Time 'RCH i o +] Q ng
Wrae Commend Hotd Trme WiH 40 45 55 75 ng
Wrne Command Hold Tume Pelerenced 10 AAD | "WCH J:1e) a5 120 150) ns
Wrine Command Puise Width ‘WP 40 45 55 75 ng
Wiie Command 1o Pow Strabe Lead Time AL 50 50 70 L ns
Wiire Cormmand 1o Toluma Strobe Lead Tume TWL B0 50 pl1] BR ng
Data i Satup Time ‘DS [ o 7] 1] ne 1%
Data n Hold Time oM 40 45 55 75 ns 18
Data in Hold Time Refecenced to RAS 'DHA 80 95 120 160 ns
Column ta Row Sirobe Frecharge Time ‘CRP [ ) & a ng
Column Precharge Time 'cp &0 &0 0] 110 ns
Relrash Period "RAFSH 2 2 2 2 ms
Wirte Command Setup Time WS {1 1] o Q ng
for. v 30 Dela ‘cwh 60 50 8o 8¢ n& a0
RAS to WHITE Delay AWD 100 10 145 175 s 20
Cara Qi Hald Time DOH 10 10 0 10 -

NOTES 12 theaough 20

12. AC maeasurements assuma tT = 5ns.

13. The specihcations for treimind and tpygimind are used only
to indicate cycle Lme at which proper operahion over 1the Jull
wmperature range (070 = T g & 709C) is assured.

14, Assumes that tren & LRCRimaxl.

15, Agsumes that trep 2 \Rep Imsxt.

16, Measured with a !oad circunt equivalent ta 2 TTL laads and
100 aF.

17.Operancn within the tgepimaxh imit insures that ey a cimaxt
Lan be mel. tRCD!maxl 15 specified as a reference poanl only; 1f
YACD 5 greater than 1he specified tgoplmax) imil, then access
tme is conwolled exclusively by tcar.

18 .V qpimint or Vyloink ang ¥ imax} ace refarence levels for
measuning tirming of input signals. Also, transition times are
measured between Vg or Vg end V.

14 These parameters are referanced 1o CAS |sading edge in
random write cycles and to WRITE legding edge n delaysd wrils
or read-mod fy write tycles.

20 tw(S. WCwD. #nd TRWD are ROt rasirictive Operating pera-
meters. They are included i the data sheet 5 eleciLocal charac.
teristes anly: M nyeg & hyosimind, the cycle is an early writs
cycte and Dats Out will contain 1he dara wrnittan into 1he selected
cell. If towp 2 towplmind and tRwp 2 tRwpiminl, the cycle s
a reac-write cycle and Data Qut wall contain data read from the
selected cell. 11 naither of tha above se1s of condimons is satistied,
"the condition of Data Oul {at access timel s indeterminate.



MCM4027A

READ CYCLE TIMING
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MCM4027A

WRITE CYCLE TIMING
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MCM4027A

AEADMODIFY WRITE TIMING

——— o e— s oo ma o VRWC - |
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MCM4027A

PAGE MODE READ CYCLE
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MCMA4027A
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Lo
o -
e
T
<L
au

Hen

Column Addres

Faw Addrass

AS5 A4 A3 A2 AY AD
AS A4 AT AZ AT AQ

Tolumn Addreses

203E

182E

rivnli}

1830

I0E

1BZE

2020 | 7O1E om0

1820 181E 1810

200E

150E

2000

180G

283E

1038

2830

1030

2B2E

102E

FE2O0 | 2E1E 2810

1020 [ 101£ 10140

2BDE

100E

800

1000

J0JE

OB2E

lanli}

fal: ]t}

I02€

0a8ze

3020 [A01E aoa

DETO |OURE oRn

3008

DBOE

2000

o8O0

2831

UDIE

3830

0gan

JAzE

alixd 3

IB20 | IBE B0

0ox0 | GOTE a0

JHOE

O0O0E

JBDO

fulleli}

rrIIrr I ICCIIC Iy IFC I I T II A I T F LI r IS I II|rr IIr I I I IS T IV

~-IIFfCIIFrIIFC I FIIrc LI Y Ir s I X2 I rr IIFCIT e IIC (T IFFIIFFITISFIIC | &k

rrIIfrIIrrIzccITlTICrCIICCIICCIICFlerIIErIIr -1l I IIECTIIOE T s

r- IIFFIITICrFIE S|P IIr P I TIII A I I I IIIIC I (rr I I NI rITIC N
rrITIICCrCIIIICClr P ITIITA I IIICF|lCFITII R I I |(FrrIIIICCIIITIIICS| =D

rIIrrIICFrIICC LTI LI I I e FIC I IICCIIAFTIAAIICA(CIICFIIFCIICCIIN| O

riosa

T T

I

a

44T
4

)

AIIAdAIT AT 44T T o

TasII oo
14 -
a

I

LI aITsw
I 14 o
I L

a

AL I A I I WIS IT I T v Il d Il oI

b QUURE . QU] | By SFRIE 35 JUTIE B o JUFPN . b QT

I f )

o

afr f: S F T o |
a I )

I
4(E T
a

m W LOd WREm s e O

LJILTJJIT JUIT

IT XTI 1T T

I T
I

a

MCMAG27A BIT ADDRESS MAF

2-12

o

-4
I

-

IrI
aa

a4

J4oII
g 3 )
Taa
S
dada

[

]

a

O

fn )



E'

| @ MOTOROLA

-

MCM4116B

16,384-BIT DYNAMIC RANDOM ACCESS MEMCORY

The MCM4116B is a 16,384.bit, high-speed dynamic Random
Access Memory designed for tugh-performance, low-cost
applications in mainframe and buffer memones and peripheral
storage. Organized as 18,384 one-bit words and fabricated using
Motgrola’'s highly relable N-channel double-polysiticon technology,
this device optimizes speed, power, and densily tradeoffs.

By multipiexing row and column address inpuis, the MCM4A118B
requires only seven address lnes and permits packaging in
Motorola's standard 16-pin dual in-hne packages. This packaging
technique allows high system density and 15 compatible with wadely
availabie automated 1est and nserhon equipment. Complete
address decoding 15 gone on chipwith address latches incorporated.

All inputs are TTL compatibie, and the cutput is 3-state TTL
compatibie. The data cutput of the MCM43168 15 controlled by the
column address strobe and remains valid from access time until the
celumn address sirobe returns 1o the ugh stare. This outpul scheme
altows higher degrees of system design flexibility such as eommon
input/output operation and two dimensional memory selection by
decoding both row address and column address strobes.

The MCMA11EB incorporates & one-transisior cell design and
dynamic storage techniques, with each of the 128 row addresses
requining a refresh cycle every 2 milliseconds
@ Flexible Timing with Read-Mooity Write. RAS . Qnly Refresh, and

Page-Maode Capability

® Indusiry S1andard 16.FPin Package

® 16,384 X 1 Orgamzation

® £10% Tolerance on All Power Supplies

® Al lnputs are Fully TTL Compatible

& Three-51ate Fully TTL-Compatible Output

& Common |70 Capability When Using “Early Write'' Mode

& On-Chip Latches for Addresses and Data In

# Low Power Dissipation — 463 mW Active. 20 mwW Standby (Max|

@ Fast &ccess Time Options: 150 ns — MCM41168P-15, BC-15
200 ns — MCM411B68P-20, BC-20
250 ns — MCM41168P-25, BC-25
300 ns — MCM41168P-30. BC-30

® Easy Upgrade from 16-Pin 4K RAMS

MOS

{N-CHANNEL}

16,384-BIT DYNAMIC
RANDOM ACCESS
MEMORY

mlll”

P SUFFIX
FLASTIC PACKAGE ¢
CASE B48 ,
€ SUFFIX
FAIT-SEAL CERANME PACKALGE
CASE 620

ABSOLUTE MAXIMUM RATINGS (See Note!

PIN ASSIGNMENT

PIN NAMES

. . Address Inputs
..Column Address Strobe

Row Address Swrobe
....Raad /! Write Input

......... ...Power (-5 v}

Rating Symibaol Valus Una .Power (+5 W)
Volusge on Any Pin Raistive 10 Vgg Vin, Your | 0510 +20 v - Poviet 1&;?":‘;
QOperating Temperature Range Ta 01o+70 °c -
Storege Temperature Range Tsg —-65w +150 | %¢
Powear Dissipation P 10 w
Data Qut Current g 50 mA Triz dewice containg Sircuilfy to promsct the

NOTE: Permanent dewce damage may occud f ABSOLUTE MAXIMUM RATINGS cre ex-
ceeded. Funclional operanon shoukd be restncted 10 RECOMMENDED OPERAT-
ING CONDITIONS. Exposure 1o higher than recommended vollagss (or exlended

petiods of time could ajtect dewce raliabinry.

inputs aganst demage due 1o high statie volt-
ages or electric fretds; Rowever, it is advised that
normal precaglions be taken 1o avoid applica-
tion of any voltage higher than maximum rated
voliages to this high smpedance ¢ircug.

CS9B06/10-79



MCM41168

BLOCK DIAGRAM

- .——¥DD

WEITE “‘1 ) o e — i
Clocks — V55
Clack T *— T wgp
A5 Ganarator
Ne. 1
Data o D:}ta in
Wultiples &#d In
Clack Bulter T T
G ater
— Clock ———DM._ O Datca‘Ou(
Ganerator Latch
o il S ReeseL_ it T
Drpmmy Cells
AR ———. T
s ———— o _E Memory Areay
ad Mumr .
Adcrass| Aow 128
A ——a input | Dacoder Ao 128 - Sents RAetresh mps
az Buttery 1128 Lines Data
7 : nsOut
A —m— ‘I Memory Array
¥
a0 ——————— " Dummy Calls
] | __ &dColumn _ _ |
‘_ Selact Lines
Hus Coiumn Decaders
Swnich 1 af Gd
l L -
AT
DC OPERATING CONDITIONS AND CHARACTERISTICS
[Full operating voltage and temperature range unless otherwise noted )
RAECOMMENDED OPERATING CONDITIONS
Parametsr Sy mbol Min Typ Max Unit Hotes
Supply Voliage Voo 108 120 132 v 1
Veo 45 5.0 55 v 1.2
Vg 0 0 1] v 1
Vea -45 -6.0 -55 v 1
Logic 1 voltega, RAS, CAS WAITE Ve 2.4 - 70 v 1
Logic 1 Woltage, all inputs sxcept RAS, CAS, WRITE Vi 24 — 70 W 1
Logic 0 Vollags, 3l inputs Vi -1.0 - 08 W L
DC CHARACTERISTICS tvpp 12V 10% woo 5OV 10% vgg -50w 10% ¥gg- OV, Ta 010 70%C
Characterishic Symbol Min Max Umis Nowes
Avesage Vnp Powser Supply Current o - a5 ma 4
Ve Power Supply Current icg - - ma ]
Avecage Vg Power Supply Currant Iga1 .3 - 200 b
Stangty Vaa Power Supply Current IBE? - 100 Ty
Standby V0 Power Supply Current iDD? - tE A 6
Average Vo Power Supply Current duning “RAS only” cycles 'npz - gl mA 4
Ingrut Ladkage Curreat lany wiputh UTIR - T I
Quipwn Leawage Current 0L - 10 us 6.7
Qutpul Logic 1 Voltage @ 15, * -5 ma Vioe 24 - v Fl
Qutput Logic O Vollage @ 1,5, =4 2 ma You - 04 Y]

NOTES

1. Al voltages refaranced 10 Wgg. Vg must Do applied Detore and removed glter gther supidy vallages
2. Dutpw voltags will swing from VSS 0 Ve under oRen Siftunl Conginont For purp@ses @1 mandtaioeng data =0 ook g mouke, Voo
may b# reduced to Vg without atfecting refrash operanons. Voglmenl specilicauon & 601 guadaniged o h-s roehe

3. Swvicad cyclas ard reguiced 31Ter power up balare proper device geeranon « achoeved. Any B cycles which perfor refresh are adequate.

A Current s progartionsl 1o cycle rale: maximum cucrent 5 maasured af the lastest cycle rate

5 lgg OfpENDL UDON OuTpuT oAGING. TEE,_“'CC suppiy i conneciad 1o the Gufoul buler amly.

5. Dulput (& chsbied jopen-crclal} whan CAS is a1 8 loge )

T OV G Vg s RSV

CAPACITANCE (=10 MHz, Tp=25°C, Voo =6 Y. pengdicaly sampled rather 1han 100% 1ested) [See Nuie B

Paramatar Symbcl | Typ | Max | Unit] Notes

input Capacitance LAQ-AS], Din Ty A0 | 50 | pF ]
inpul Capaciance L CAS, ITE Ciz A 10 EF a
Ouiput Capacnance Dyl Ca 0] 70 || 7.8

2-14
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FACM4116B

AC OPERATING CONDITIONS AND CHARACTERISTICS (See Notes 3, 9, 14}

READ, WRITE, AND READ-MODIFY-WRITE CYCLES
VgD =12V 1 10% Ve =50V 110%, vgp = -5.0V 1 10%, Vgg =0V, Ty = Q10 7QVC

MCMA1160- 15| MCMAI168-20] MCMA1188- 26 [MCMA118B-30

Parametar Symbol | Min Max M Man Min Maxt Min M= Umits | Nates
Random Read or Were Cycle Tame \ge s - 15 - 410 - 480 - ns
Read Write Cycle Time - TRNG s - 75 - 515 - 660 - ns
Access Time Irom Aow Address Stroba tRAC - 150 - 200 - 250 - 300 ns 10,12
Access Time from Column Address Sirobe wwag - 100 - 135 - 165 - 200 ng 11,12
Qutput Butter and Turnofl Delay FF 0 50 0 50 ] G0 Q &0 ng 17
Raw Address Steobe Precharge Time np 100 - 120 - 180 - 180 - as
Raw Address Strobe Pulse Width . IHAS 150 | 10000 | 200 [10.000| 250 (1G.0Q00| 300 (10000 ns
Column Address Strabe Pulse Wigth CAS 100 | 10000 135 [10,000| 165 {30,000 200 [10000] s
Aow 10 Cotumn Strobe Laad Time 1ACD 20 50 25 65 35 B85 ° 60 100 ns 13
Row Address Setup Time TASR 0 - 0 - [ - [N - ns
Row Address Hold Time tRAH 0 - 75 - 35 - 60 - ns
Column Address Setup Time 1450 =140 - =10, - =10 - -10 - ‘ns
Column Address Hokt Time 1AM 45 - 58 - 5 - 104 - ns
Column Address Hold Time AR 95 - 120 - 160 - 200 - ng
Aelerenced to AAS ;
Transition Time {Rise and Falll 1T 30 35 0 50 30 50 10 50 ns 14
Aead Command Sewup Time IACS Q - 1] - 0 - o - ng
RAeed Command Hold Time tRCH o - 0 - 0 - Q - ng
Wrile Cammand Hold Time nWoH 45 - % - N - 00 - ng
Wirite Command Hold Time wea 93 - 120 - 160 - 200 - | ns

Relerenced 1o RAS

Writs Cammand Pulse Widih We 45 - 55 - EL - 100 - ng

Write Command to Row Strobe Lead Time TAWL &0 - BO - 100 - 180 - s

Write Command 1o Column Strobe o &0 - 80 - 100 - 180 - ns
Lead Time .

-| Data in Setup Time 105 0 - O - a - a - ny 15
Cata in Hold Tume DM 45 — &5 — 75 - 100 - ns 15
Dats in Hald Time Referenced 10 RAS toup | 95 - 120 - 160 - 200 - ng
Column to Row Strobe Precharge Time ICRP -20) — - 20 — -2 — -20 — g
A4S Hakd Time tagn | 100 - 136 - 165 - 200 - ns
Rairash Perod tRESH — | 20 — 20 — 20 — 20 m§

[WHITE Commana Setup Time wes | 20| - | w0 ] - || - [ 2] - | m
TAS to WRITE Delay TCWD 0 — a5 — 125 — 180 — ns 16
AAS to WRITE Delay awp | 120 — 160 - 210 — 780 — ns 16
CAS Precharge Time (Page mode cycle only ) cp &0 - g0 - 100 - 100 - ns
Page Mode Cycle Time tpg 170 - 225 - 275 - 325 - ng
CAS Hold Time ogM | 150 - 200 | - 50 - 300 - ns

KOTES: lcontinued] .

a

-9,
10,
1.
12.
13

4,

16.

Capacivance maeasured with a Boonten Meler or efleciive capaeitance Ci|5"|al;d from the equanion o
AC meBsurements assume ty = 50 ns.

Assumes TRar tRCD * UT = TRED (maxl |

Astumes That LoD + LT & 1RCD {maxl

Measured with a load circuit equivalent 10 2 TTL loads and 100 pF.

Cpecation within the 1Ro D [max) liml entures 1hat 1R Ac (Max) can be met. tacp Imax!  specified as a reference point only; f trep
is grestér than the specified (R (Maal e, then access 1ime is coatrolied exclusively by tCAC,

Ve Imint or Vg {min} and V) Imax) are relerence levels bor measuring Liming of inpul signals, Alse, Leansistion Gimes are d
between Vigo of Vg and V.

These perameters are referenced to m leading &dge in random write cycles and to -VWTE- leading adge in delayed write or o difys
write cycles, P

tNCS. towD and ERyn are nol rastrictive Operaung parameters. They 2re included in the Jata sheer as elecirical characteristics anly: If
WCE 2 bwCs (mink, the cycle is an sarly wiite cycle and the data oul pin will ramain gpea eircuit (hgh impadance| thraughout the
entire cycle; If towp 2 towp Imind and tawn # tRwp (min). the cycle is a read-write cycle and the dais our will contain data resd lrom
the selected cell: If neither of the abgve se15 of conditions s sanshed the condition of the dats Gut 11 access 1ime) is indeterminme.
Agsumes that togp - 90 n
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MCM41168

READ CYCLE TIMING

AC
tRAS

y———— 1AR —— ]

VM ! A
RAS v N
n - A
tCsSH -i— TRP -
b tRCO ——— TASH a— tC AP —ted

= v::_:l- i \ teas 4-/ /‘ |

tRAH
tasAa he lAsc-l --'CAH..i

ViIH Aow Column VAT v v vy
@‘f xsers o KRR
nes <|~J —in 'ACH

cAC — o=

tpac —a- TOFF

Yan . tﬁk._‘
@ Data Outt High Z J Valid >—

y Dats

VoL —

WRITE CYCLE TIMING

TRC

tras

wES Vin N AR K
Viu \t -

P tAash ————- TRp ——

H CEH
YACD toag ——————— r— AP —am

.

.
v
i - /
Vin E
TRAH TcaH
lagc -

I-‘Asm-t
ADGRESSES ™M Fow Column
VL Agdress Address

[ ’ | ‘cwl.—-—l

.
—_— WH [ Twe L W Y L Y Y T.Y,
wame O " ] DR

WH

T T P W St 1 AN TR
RGN N

;0;:;G;O'O'O'O'O"Q'O'O'0'0'0'0'0'0'0'0'0'0'0‘0

D (Data Inl b4
vin BRSO B X U RALELX,
Q (Data Qunl ""V(LHL High Z
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MCM4116B

READ-WRITE/READMODIFY WRITE CYCLE

tAWE t
'AAS
W Y —
L7 v N o
i S—
| tAgH tar
{— tcsH
m—— 'RCO 'cas taRe e
v |
F=13 ' | |
Vi
‘RAH
‘ASR-F be oy TasC s 1 H g
Vin Row 4 Column k
ADDMESSES viL m Bdrass 1 Addrasy A
I I tAWD Tow L ——anl
tncs fued rowo A —

ViH
ViL

H___
|
l

‘cac e TOFF

=C
Q (Data Guu
Vau

L— 'Rag ——————————————-)

F vald 5
3 Dara /

-H-‘DH
D5 e =]

VIH T T N N W N W N B O W N e W P I N T T T W] S S AR BT AT Tyt
R o K R T ware X AR XXX
D Dats i) v, KRR IXATANORRANEIN.  Taw IR RRRCRLRRER

RAZ ONLY REFRESH TIMING

Nate: CAS = Viyc, WRITE = Don'1 Care

'.;.‘."Y.Y‘Y‘U‘

ez

‘RC

TRas — i

fasn
Raw

Adaress O K s

te o -

T T L L L L L P L, W A g R g R
QX R KRR

XN

(X

wES Vi
YiL
W X LT,
4ODRESSES VI:' ';:g:i:g:t:gg:g,
Vo
0 10ata Ow
Vor

2-17



MCM4116B

PAGE MODE READ CYCLE

v
AdOresses
Q v
1Data Outt
You

Write

tRAS

hal&

1R&H

l—‘np

= 'CAF

PAGE MODE WRITE CYCLE

——————————
tcan
Htasc
. : TRIX T T, '
s e, P S IR,
i —tcac—= l b—tcac —‘ I"‘—‘cac
P RAC '{lgps OFF '—{—IOFF
oH .z Z [ | y |
S L A
J F—'ACS J
fRCs =] =" 'ROH™ t'- . prtrem
LT
f tras

W -

I
1

-~

4
|
- r 1.

|"_’1"CAH
|

Fe-tasc

Cal
Add

‘ Tasc

WP lwp--l reer
'WCR ————
F=0H 105 OH o5 nn—
-

i E

Dara

Walul
Daia

K
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MCM4116B BIT ADDRESS MAP
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@ MOTOROLA

MCMA4517

Advance Information

18,384-BIT DYNAMIC RAM

The MCMA4EB17 is a 16,384-bit, high-speed, dynamic Random-Access
Memory. Organized as 16,394 one-bit words and fabricated using
HMOS high-periormance, N-channel, silicon-gate technology. This
new breed of Svolt only dynamic RAM combines high perlormance
with low cost and improvad reliability.

By multiplexing row- and column-address inputs, the MCM4B17 re-
Quires only seven address lings and permits packaging in standarg 16-pin
dual-in-line packages. Complete address decoding is done on chip with
address latches incorporated. Data out is contralled by CAS allowing
for greater systam tlexibility.

All inputs and outputs, including clocks, are fully TTL compatible.
The MCM4517 incorporates a one-transistor cell design and dynamic
storage lechniques.

& Organized as 16,384 Words of 1 Bit
& Singke +5 Yolt Operation
@ Fast 100 ns Qperation
® Low Power Dissipation:
150 mwW Maamum {Activel
14 mW Maximum {Standby!}
® Maximum Access Time
MCMABTI7-10 — 100 ns
MOMAE1712 — 120 ns
MCM4517-15 — 190 ns
MCMAG17-20 — 200 ng
® Three-State Data Qutput
® Internal Latches for Address and Data Input
® Early-Write Comman 1/ 0 Qutput Capability
® 64K Compatible 128-cycle, 2 ms Refresh
® RAS-only Refresh Mode
® CAS Controlled Cutput

® Upward Pin Comgpatibility from the 16K RAM IMCM4116) to the 54X
RAM IMCMBEG

® Aliows Megative Overshoot ¥y Min= -2V
#® Hidden AAS Only Refresh Capability

MOS

IN-CHAMNMEL, SILICON-GATE}

16,384-BIT
OYNAMIC RAM

bl C SUFFIX
t CERAMIC PALKAGE
TASE 62006

P SUFFIX
PLASTIC PACKAGE
CASE 64806

BLOCK DIAGRAM

.
Tiemn -vne
Sense -—ygT
A
PR
Mrtoey durmy E T
k"z':‘ | of \28 How § H .
> oo . T
Powd Sg Laeh Coot = O
m— umnn
waemew | 2 (Catumt
My ALy ]
L] 3]
L] -—] iy =0
s I Clese Erata out |

i I—* Bulter Buiter

PIN ASSIGNMENT

N/CO1 Vgs
ogz [of X4
w a
RAS AB
Al A3
AZ Ad
At AL
Yoo K/C
PIN NAMES
.Address Input
............. Drata In
o Dava Out
Read/Wnte lInput
RAS. RAow Address Stroba
CAS.. ... ...Column Address Strobe
Yoo - .. .. ... PowerisB W)
Veg. . Ground

Thiz device conlang Citcuitry 10 prolect the n-
puts against damage due 10 high stalic voltages
or alecinic lislds; howevar, i1 15 advisad that nor-
mal precautions be takan o avoid application of
any volage Mighar than maximum rated voltages
to this high-impedance circuil.
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MCM4517

ABSOLUTE MAXIMUM RATINGS {Se= Notel

Rating Symbo! Valus Unit
Woltage on Any Pin Relalve 10 Vg Yin. Vout -2 +7 Vo
Operating Temperature Range Ta Ow +70 C
Siorage Temperature Aange Tsrg -65to +160 | *C G
Power Chssipanon PO 19 w
Data Qui Current o 50 ma YOO oF*

NOTE: Permanent device damage may occur i ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Funcional cperancn should be resincted 160 RECOMMENDED QOFERAT-
ING CONDITIONS Exposure 10 hugher 1han recommanded voltages lor exlended

periods of tme could attect device rehabnlity "Inchedes lig Capacmance

DC OPERATING CONDITIONS AND CHARACTERISTICS
LFull Cperatng Voltage and Temperalure Range Unless Chhervwese Noted.)

FIGURE 1 — QUTPUT LDAD

AECOMMENDED QPERATING CONDITIONS

F Symbot | Min | Typ Max Unit [Notes
Supply Voltage :gg 45} 5;' 555 W 1
Logic 1 Voltage, A Inputs YiH 24| - veo+1t v 1
Logic ¢ Yoltage, ANl Inputs - Vie |-20] - 0.8 v 1
OC CHARACTERISTICS
Ch mtics Symbol | Min | Typ | Max | Unim| Notes
Ve Supply Current (Standby) [ola] - 1.2 25 iy 5
VY Supply Current {Oparating)
481710, \qc =225 - 2 27
#1712, 10 = 250 [Feler) - 20 H ma 4
4517-15, 1 =300 - | . bic
4517-20, e =360 — 16 21
Voo Supply Current [RAS-Onty Cycle)
451710, \gc =225 - 14 1]
417-12, \pC = 250 lccs - 12 1B mA 4
4617-15, 1 =300 - n 14
4617-20, tpe = 360 - | w 12
Ve Standby Cutrent (Standby, Cutput Enable} 1CAS a viL. RS a1 Vi) ICca - 25 ] mi
Input Laakage Current {Any lnputh UTTH] - - 10 iy
Ouiput Leakage Current 1= Voyy 555 1CAS a1 Logic 1) oLy — — 0 il
Quiput Logic 1 Voltage@lgy = -4 ma Vou |24 | - - v
Quiput Logic 0 Vollage@lg, =4 ma VoL - - 0.4 v
AC QPERATING CONDITIONS AND CHARACTERISTICS
{See Motes 2, 3. 9, 14 and Figura 1) (Read, Write, and Read-Madify-Write Cycles)
{Full Cperating Voltsge and Temperalure Rangs Unless Otherwise Noted)
RECOMMENDED AC OPERATING CONDITIONS
' MCMA517-10{MCIAG17-13MCIM618-1 17
Purometer Svmbol e T Miax | Min | Max | Min | Wax | Win Unht [ Notes
_ |Random Read or Write Cycle Time RE 26| — [ 20| — | W0O)| - | WO{ -~ ng | B9
Read-Modity-Write Cycle Time tpwe | 2967 — | - 0 - - ns | 8,9
Access Time from Row Address Siroba 1RAC - L1000 - |20 - |W0| -] 20| ns |10,12
Access Time from Column Address Suobe 1CAC - ac = 7% = 9% —~ | 120 | ns M, 12
Output Butter and Turn-OFf Dalay YOFF 0 N 0 *B 0 4 0 8 | ns) 18
Row Address Strobe Pracharge Time tRP W[ = (| - | 125 - [ 180 - ns
Row Address Strobe Pulse Widih IRAS 100 | 10000 120 | 10000] 150 [10000| 200 | 10000} ns
Column Address Sirobe Pulse Width icas | 60 [10000] 75 | 10000| 96 |10000| 120 | 10000| ns
Row to Colymn Sirobe Lesd Time RCD %) 4| B B % | 5% 0| 680 | ns 13
Row Address Sewup Time - tASH Q — 0 — O — 0 — ns
Row Address Hold Time tRAH 15 - 15 - 20 - 2% - ns
Colurnn Address Setug Tune tALC ] - ] - 0 - d - ns
Calumn Address Hotd Tima 1eaK 40 - 45 - 5% - 60 - ns
Comn Address Hold Time Referenced 1o RAS tAR | - || - [1m] - j10] - | nf
Transition Time {Rise and Fall T k] 50 k] 50 k| 5 3 5¢ ns L]
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MCM4517

AC OPERATING CONDITIONS AND CHARACTERISTICS
1560 Notes 2, 3, 9. 14 and Figure 1)
IRead, Write, and Read-Madify-Write Cycles)
{Full Qpewating Voltage and Temparature Rangs Unless Otherwise Noted!

. MCIM517- H]MCMAET7-12{MCW4517- 15 MCM4E17-20
Pacamater S T N | Wi | M | Wi | W | Win | Wax | | ™
" {Aead Command Setup Time 1= Vel] Q - ¢ - a - 0 - n§
Read Command Hokd Time TACH 0 - 0 - 0 - Q -~ ns | 4
Raad Command Hoid Time Referenced 1o FAS tHAH po] - ] = ¥* - 40 - 14
Write Commang Hold Time WCH | % - 45 = 55 - & - ns
Write Commang Hold Time Raferenced 1o RAS twen | 0| - | - 1o - [ - |ns
Wrine Command Pulse Width P 1] — k. — 40 — 45 - ns
Wnite Comrnand to Row Strobe Lead Time WL | 40 - 45 - 60 - 55 - ns
Wnite Command 1o Column Strobe Lead Time ICwL | 40 - 45 - 50 - 6 - ns
Data in Setup Tine ‘pg 0 — 0 — 0 — o — lns | 18
Data m Hold Tima 1DH 40 — 45 = 55 - 60 - ng | 15
Data in Hold Time Referenced t RAS towp | 80 | - | 90| - 1o | - [ - |ns
Column 1o Row Siroba Precharge Time ‘CRP 0 — 0 - 0 - 0 - | ns
AAS Hold Time WeH | B0 | - 1 B ] — |96 | - || - |ns
Refresh Pedod 'RESH — 20 | —~ 2.0 -~ 20 | — 20 | ms
Writa Command Satup Time WCg 0 - a - 0 = 0 - ns | 16
CAT 10 WRITE Delay wwp | 0| - |80 | - | w1~ 8| - [ns]| 8
FAS 10 WRITE Delay wmwo | 0| - o] - Jo] - [w| - [ns| 87
Ca5 Hold Time tesH | w00 - |12 - |we] - 20| - | ns
TAS Prechorgs, Non Page Mode wpn | B | ~ | 3B ~ || - | 0| - [ns
CAPACITANCE (f=1.0 MHz, Ta = 25°C, Vo= +5 V. Periodically samphed rarher than 100% 1ested.|
Parpirister Symbol | Typ | Max | Unita | Notes
Input Capaciiance (AQ-A6], D, . o 40 | 50 pF 7
Input Capacitence RAS, CAS. WRITE Cg | 60 70| pF ?

NOTES 1,

LR

W
",
12.
13

14
16,

. . . 1
. Capacitance measurad with a Boonwon Meter or eflective capacitance caleutated Irom the equation: C= Ay

Al voltages referenced to Vg5

. Wy min and V) max are reference levals tor measuring liming ot input signals. Transilion limes are measured between V|4 and

VL.

. An imtial pause of W0 us s required alter power-up tollowed by any 8 RAS cycles betora proper devics operalion guaranteed.

Current g a function of cycle rate and cutpul ldading; maximum current 1s measured at the 1astest cycle rate wilh the tiput
open

Cuipul is disabled lopen-orcuitt and RAS and CAS are bolh at a logi 1.

The transiion tme speofication apehies lor a1l nput signals in additon to meetng the ransiien rate specification, sl input sig-
ngls must trangmd betwesn Vi and V| lor between ¥ and Vi) in 3 monotonic manner.

av

The specficatcns for g imink, snd 1RWC IMind are used only 10 indicale Cycle hime a1 whiCh (OPer operation over 1he lull Lem-
pevature range (0°C= T 4= 70°C) 15 assured. .

. AL measuremants assume 1T =50 ns.

Assumes that tRCDS IACD (Max)

Assuines \hat taeo IRCD (Maxt

Measurad with a current load aquivalent 1o 2 TTL loads 1+ 200 pA, -4 ma) and 100 pF IVor =20V, VoL =0.8 ¥}
Cperaton within the 1 Co imaxl limit ensures that tRaC (max} can be mel 1CH (Max) 15 specitied as a relerence point only; if
WHCD 15 gréater than the specifid 1gCO Imaxh e, 1her acesess hme o controlied exclusively By WCAC-

Enther IpRH of IACH Must be salished for 3 read Cycle.

These parameters are referenced 1o CTAS wading edge in random wiite eycles and o WRITE lsading edge in detayed wiite or read-
modily-write cycles.

- WS, ICWD. and 1R are not oparating They are included in the dala sheet as slectrical characteri-

Blics anky . if yCSE IwCs Imink. the cycle is an aarly waie Cycle and the date out pie will raman open circuit thigh impedancs)
hroughout tha entite cycle, it towp 2 10wo Iminl and 1RO = tRWD IMmind, the cycle 3 3 read-wrie cycle and Lha data out will
contain data read from the selected ceil; if naither o 1he above sars ol conditions 15 sanistied, the condition of the dawa our lat
access limel is ndelgrminaie.

Addressas, data-n and WRITE are don't care  Data-out depends on thé state of CAS. 11 TAS remains luw. the previous cuiput
will romain vakid TAS is aliowed 10 make.an aclive to inactive transition during the BAS -only refresh cycle, When TAS is brought
high, 1he ouipul will assume a high-imgedance state.

. 1gff (max) defines the Lime a1 which the pulput sChieves the open circuit condition and is not cefarenced 1O DULPUL vollage levels.



MCM4517

AEAD CYCLE TIMING

'R

- 1RAS
- YiH E-—'Aﬂ _ ———y
ARS

| | N
C5H i p— AP
———

——— 'ACO——— 'RSH - C AP —a
 vm ; .—'—'CAS—«. |
TAs \ | / /

Vi
YRAH
LA SA-g—p -.1 'ASC.' -1 A H -
v }
Addresses " Row Calumn
Vil Address Address
TR RH -~
RCS 'ACH [l
—— ViIH S P T R
" S | R
‘Cac XX XK
WHAC [— 1oy
YOH 7 Wl
Q (Data Outt Vou tHigh 2 { Data
WRITE CYCLE TIMING
AC
v tRAS
= N Y
N 3 N
[ — ————1RSH 'AP.———fm
\C5H —in
b—— RCO————cAs———— p—1CRP—
ViH
CAS ViU \ \ i/l f
tRAH
ASA LASC e pit- fCAH
. -l [ t1 y ai
N ¢ Wl
Adresses v Address Address
——
WES WC
ViH h———— P X ;c'o;t;o;0;0;;;.};0;0;&;o;o:o;t;o;o.
WRITE i K OO OGO
b imw
L
' -
MR ol
ViH OOOCOLOOOCHUONOOONCN X NOOOU X
o @l R ACRIOE0
Yo
Q {Data Oul High Z
VoL

2-23



MCM4517

AAS-ONLY REFRESH CYCLE
{Data-in and Wits ase Don‘'t Care, CAS is HIGHI

pj————————— 1R
Ap -
Vi - as———— F
RAS
ViL \ _A \
Jo— 13—
ViH VA Y N Y VY Y W Y VAV Vo VA VATV v,
(X0 UK $ 0484000000004 ¢
s R IERXERXRNKAN
viL Y YWY Y XY Y Y Y XY XY XXX Y Y Y XY
READ-WRITE/ READ-MODIFY-WRITE CYCLE
. - THAS:J RWC
m IH F AR ___I
ViL
v IRSH > RP
For Y ViH
viL
IASR il
VIH ) faTa Column '_.-" "-.u.-.-.v.'.v v.-.v."v - U.v.v.v‘-’v.v.-.-‘v’-.t.r‘o‘ -------
hodross o I s T o
I TRV
e,
e " R ]
t v P - (e
NCAC e — il
Q (Cata Out) von High Z Vahd
voL Daa
e e—
D5
Y H e O e o A I R YRy a R R AR e
D (Data In) IO UK KOOSO KK ]

R

HIDDEN RAS-ONLY REFRESH CYCLE {See Mate 18}
je————————— Memory Cyche Refrash Cycio —————————l

S /ST /X
o N o B Y BB

e SRR R R
Q (Date Cutl / Valid Deta
N
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MCM4517

PIN ASSIGNMENT COMPARISON
MCHI516 MIW4517

PIN YARIATIONS

Piet Numbar MCMA116 MCMAB16 MCMaB17 MCMEE32 MCMESSI MCMEASA MCMEES
1 ¥pgl-5 vt REFRESH Mi C REFRESH N/C* REFRESH N/C*
B Vool + 12 ¥ Yoo Ve veC Voo Voo Yoo
9 Yeel+s vl N/C N/C a7 A7 AT AT

*Internal pullup resistor should be letl cpen or tied to Ve

225



@ MOTOROLA

MCM6632

32,768-BIT DYNAMIC RAM

The MCMB632 15 a 12,768 bit, mgh-speed, dynamic Random- Access
Memory. Organized as 32,768 one-bit words and fabricated using
HMOS tugh-performance N-channel silicon-gate technology. This new
breed of B-volt only dynamic RAM combines mgh performance with low
¢Ost and wmproved reliability.

By multiplexing row- and column-address inputs, the MCMBE32 re-
quires only eight address hnes and parmits packagiryg in standard 16-pin
dual-in-hne packages. Complete address decoding is done on chip with
address latches incorporated. Data out is controlled by CAS allowing
for greater system HNexbilivy

Al wnputs and oulputs, including clocks, are fully TTL compatibhe.

_ The MCMB632 incorporates a one-transisior cell design and dynamic
stgrage techrigues. In addwion 10 1the RAS only refresh modae, retresh
control funcuon available on pin 1 provides aulomatic and self-refresh
maodes.

& Organized as 32,768 Words of 1 Bit
& Single +5 Y Operation
® Fast 150 ns Operation
® Low Power Dissipation
275 W Maximum {Active)
30 mW Maximum {S1andby)
® Three-5tate Data Oulpul
® Internal Latches for Address and Data Input
& Early-Wme Common 170 Capability
® 16K Compatible 128-Cycle. 2 ms Refresh
@ Control on Pin'1 for Automatic and Sell Fefresh
® AAS-only Refresh Mode
® CAS Controlled Qutput
& Upward Pin Compatble from the 16K RAM (MCM4116}
® One Halt of the 64K RaM MCMEEES
# The Cperating Hatt of the MCME632 is Indicated by Device Marking:
MCMBEI20 Tie A7 CAS {A15) Low 'O
MCMBE321 Tie &7 CAS {A15} High —1"

MOS

{N-CHANNEL, SILICON-GATE)

32,768-807
DYNAMIC RANDOM ACCESS
MEMORY

L SUFFIX
CERAMIC PACKAGE
CA4S5E 630

BLOCK DIAGRAM —vee
-—vygs
hd Sansa Amphler Sense Amplifeer
Llock g
A0 ]
¢ i B
A1+ 5 15384 Bt Memory T 1%, 3B4-Bn Memory E - A%
] Ariay 8 Array ]
A7 ;5 % % lwTRE
& ] =
A3 - » o Me-Wite, W
5 1721} ol 2561 v2cen| i e [ S
k=] —=
28 o] ‘:‘: Column Decoder Logic Column Dacoder  fag—ge -E e REFRESH
- £ . &
5w g B 2 D m, O
g 16,384. 801 Mamory g 16,384-Bn Memory £
A F Aray % Aray o [ Oupu
4 & = Date. O
A7 - g
®
T —
Clock Sense Amplidw Sense Ampghlier

PIN ASSIGNMENT

REFRESHQ '@ L2333
[u]+ ] CAS
W a]
AAS AS
Al A3
AZ Ad
Al A5
Voo a7
PIN MAMES
REFRESH .. . . ... Ratresh
AQAT. . L .. .. Address Input
D. e Date I
O . Data Ow
W, ... Read!Wrie Inpu
AAS . .. .Raw Agdress Sirobe
CAaS. ... ... .Column Address Sirgbe
vee . . Power [+% V]
Veg . . . . .. ... Ground

This device contains Circuilry 1o protect 1he in-
puls against damaga dus to eph $talic voliages
or mleciric fieids; however, it is advised that nor-
mal precautions be 1aken to avord apphication of
any voilage higher than maximum rated voltages
19 this high-impedance circuit.
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;MCMB&Z

ABSOLUTE MAXIMUM RATINGS iSez Note)

“Rating Symbal | Value Unit
Voltage on Any Pin Aealive 10 Ve g texcept VECI Vin, Yo -Z10 +1} W
Vaoltage an GCC Supply Relatuve 10 Vgg ' Vin. ¥out c110 +7 v
Operaung Temperature Range Ta [ “C
Siotage Temperature Range __Tag -85t +160 | °C
FPower Dissipalion o 10 W
Data Qut Currer - lout 50 Ml

NOTE: Permanent dawce darnage may occu F ABSOLUTE MAXIMUM RATINGS are ex
ceeded Funcnonal operangn should be resincled 10 RECOMMENDED OPERAT.
ING CONDITHINS Exposure 10 highet than recommended voliages tar extended
penods of ime could aflect dewce rehatimity

FIGURE 1 = OUTPUT LOAD

5y

DC OPERATING CONDITYONS AND CHARACTERISTICS
(Full operaung vollage and lemperalure range unless otherwise noted.b

RECOMMENDED OFERATING CONDITIONS

“Includes hg Capacitance

Parameter Symbol | Min | Typ Man Unit | Notes
Supply Voltage MCOMEGED- 15, -20 | Vepe 45 | 50 55 V. 1
Vgg 0 [ [1] v 1
Logic 1 Volhage, All Inpuls YIH 24 - | vccet]| ¥ 1
Logie O Yolage, All Inputs VL -0 - 4] v 1

. DC CHARACTERISTICS !

Characiaistic Symbol | Min | Max | Units | Notes
Voo Powet Supply Courrent (R min | eCl — & [ ma )

) Standby Vo Power Supply Qurrent ez - 5 mb 5

i Voo Power Supply C_urrenl Ounng BAS Only Aetresh Cyoles hooa — a0 | ma -
Inpul Leakage Current dany wputh texcept REFRESH) (Voo s Vin =5 Vel WLl - 10| gA —

7 |_REFRESH Input Current IVF=Ygg) . If — | 1s | xa -
Outpul Leakage Currant (CAD at loge 1, 0 g, <55 WO _ 10| pa _
Output Logic 1 Yohage @ lgut= -4 mA VOH 24 - v -
Qutput Logic 0 Wollage @ Igyt=4 mA VoL - 04 W -

CAPACITAMCE 11= 1 0 MHz, T4 =25°C, ¥oo=5V Penadically Sampled Rather Than 100% Tesied!

. Parameter ’ Symbol | Typ | Mex | Unite | Nows

; Input Capacilance (AQ-A7) Dy n 4 5 pF 7

" | nput Capacitance FAS, CAS, WAITE 7] ] 0 | of ?
Cuipul Capacitance (Ogy1 ITAS = VY 1o disable outpul) Co 5 7 of 7

AC OPERATING CONDITIONS AND CHARACTERISTICS
[See Nowes 2, 3, &, and Figure 1)
tRead. Wnite, and Read-Modity-Write Cycles|
[Full Qperanng Yoltege and Temperawre Range Unless Otherwise Noted)

Parameter Symbol [MCMBEI2-16 [MCMBEI2-20 | \jnivy | Nates

A Min | Max | Min | Max | -

5_ Random Read o« Write Cycle Time tRC 30 - 3B - ] 8.9

Read Wnte Cycle Time RWE 0 - 0 - ng 8,9

! Access Time from Aow Address Siroba \HAC - 150 - 200 ns 10, 12

: Access Time from Colurnn Address Strobe LAl - 75 - ne | ns | 11,12
Output Bufler and Turn-01f Delay tOFF ] 0 0 40 ns 8

. Row Address Sirobe Precharge Time RP 120 - 140 - ns -

t. | _Row Address Strabe Pulse Width \RAS | 150 1 W00 | 200 10000] ns —

¢ [ Column Address Strabe Pulse Widin ICAS 6 110000 | 110 | 10000 ns —

. Row to Calumnn Sirope Lead Time tRCD il % % a0 ns 12

¥ | Row Address Setup Time TASR 7] - a - ns -

i Row Address Hold Time tRAH 25 - X — ns —

[ Colsmn Address Sewp Time tase a - ¢ - ns —

:__ Columin_ Address Hold Tume IeaH a5 -~ ] - ny -

: Column Address Hold Time fAeterenced to RAS tAR 120 - 155 - ns -

' Transition Time {Rse and Fally tr 3 50 k] 50 ns 3
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AC QPERATING CONDITIONS AND CHARACTERISTICS
{5ee Notes 2, 3, 6 and Figure 1|

(Raad, Write, and Read-Modily-Wrte Cyclest
(Fult Qperawng Yoliage and Temperature Range Unless Otherwise Notedl

P s MCMEE3Z-15 | MCMEEL-20 Uniits | Not
meter bl nits .
ore v Min | Max_| Min | Max
Aesad Command Sewup Tirme RS O — o — ns -
Read Command Haold Time YRCH n - 0 - ns .| 14
Read Command Hold Time Relerenced 1o RAS \RAH 30 - ® - ns 14
Wiite Command Hold Time BWICH 45 - 55 - ns | -
Write Command Hold Time Relerenced 10 RAS WCR 120 — 155 - ng -
Wiy Command Pulse Wdith AR 45 - 56 — ns —
‘Wrie Command 10 Row Sirobe Lead Time TR L 45 — 55 - ng -
Write Command to Colomn Strobe Lead Time LWL 45 - 55 — P _
Data in Satup Time o5 1] - ¥] - s 15
Data in Hold Time 1oH 45 = 55 — ng 15
Data in Hold Time Retarenced to TAS 1OHR 120 — 155 - ns -
Column 1 Row Sirgbe Precharge Time LCRP - 10 — -10 — ns -
RAS Hold Tume IRSH 75 - 110 — g -
Relresh Period 1RFSH — 20 - 20 ms -
WRAITE Command Setup Time CWES - 1) - - 10 - ns 16 .
TAS 1o WRITE Delay tewn 45 - 55 - ns 6
FAS 1o WHTTE Dslay TRWD 125 = 160 - ns 16
CAS Hold Time tcsn | 150 — 200 — ns -
FAS to REFAESH Delay RED 0 - 0 - ns -
FEFRESH Fenod {Hattery Backup Model 'FBF 2000 - 2000 — ns -
REFRESH to AAS Precharge Tume (Battery Backup Model FRA 390 - 460 - 115 -
AEFRESH Cycle Time {Awo Pulse Mode! . IFe 30 - 330 - ns -
AEFAESH Pulse Period Lo Pengd Model \£p 60 | 2000 | 60 | 2000 | ns -
AEFRESH to AAS Setup Time Luwa Pulse Model IFSH 3 - 0 — s -
REFRESH 10 RAS Delay Time {Aulo Pulss Mode) \ERD 390 _ 50 _ ns —
REFRESH Inactive Time 1F 30 - 30 - ns -
RAES 1o REFAEGH Lead Time T 300 - 460 - ns -
NOTES: 1 Al volages relerenced 10 Vg,
2. ¥y min and V) max are relerence levels lor measuning urmng of input signals. Transiion umes are measured berween Vg and
vip —
3. Anonitial pause of 100 s 15 required atier power-up folkowed by any B AAS cycles hetore proper dewice operation guaranteed.
4. Correnit i5 8 function of eyele rate and outpul loading; maxmum cument »3 measured at the fasiest cycle raie with the guiput
ofpen. JE— —
5. Qutput 1s disabled iopen-cwciuil) and AAS and CAS are both at a logic 1.
6 The ransiticn nme spacdication applies tor all input signals. in addition 10 meeting the wansmon rete specihcation, allnpul sig-
nals rmust transmil batween ¥y and V| lor between V) and V(! in @ mengtonic mannar.
7 Capactance measured wih a Boonion Merer or ellective capacilance calculaied Irom the equation: C=%}
B. The spechicanons for tpe {minl, and 1gw IMinl are used only 10 Indicate cycle tme at which proper aperalon dver the Tull lem-
perature rangs (0°C= T £ M)°Chis assured.
9 AC measurements assume tT=50 ns.

10. Assumes thal TRCD S \RCD 1Max)

11, Assumes thal tACO = WRECD 1Mex)

12, Measured with a current toad equivalant 10 2 TTL loads {+ 200 gA, -4 mal and W00 pF (Vo=20V¥ ¥oL= -08 Vi

13, Operation within the 1acE IMaxt mit ensores that TRAC (Max) can be mel. tRep mea) 15 specidied as a reference point only. o
tRCD ¢ greater than the specified tRCp Imaxt hmit, than access tme 15 controlled exclusively by 1oac.

4. Eithar 1QRH o tRCH Must be satishied for a read cycle.

16 These paramatens are referanced to CAGS seading edge in random write cycles and to WARITE {eading edge in delayed write or read-
modidy-write cychas.

16. Ywis. (oW 30d LAWD 3re Not resinclve operating paramaeters. They are included in the data sheet as electncal charactari-
istics only: by g = e s imin, the cycle is an early wrila cycle and the data out pin will rermain open circwit thigh impedancel
throughout the antite cycle; if LIowp = towp iminl and tRwD 2 (D IMink, the cycle 1s a read-wiite cycle and the data out will
conain data read trom the seleciad cell, if neither of the above sets of condiions iz satistied, the condition of the date out (31
ACCESS Limml is indeterminals.

17, Addresses, data-n and Wi WHITE are don't care. Dala-out depends on the siate of CAS. (1 TAS remams ow, the previous output

will remain valid CAS s allowed to make an active 1o INACtve fransition dunng the pin #1 refresh cycle When CAS brought
high. the output will assume a high-impedance state.

1B, 1nit Imas=) delines the time at which the output achisves the open circut condibon and is nol re#erem:ed 10 outpul voltage levals.



.MCM6632

PIN ASSIGNMENT COMPARISON

MCMABIE MCKAST T W IMBETZ
REFRESH ey Ve
3 CAS A%
W Q
AAS B A6
A005 Al A3
AZfl6 Al Al
Al A5 a5
Yoo N/C MiC
N/C Vg5 REFHESH veg
o Cas b Cas
W Q W g
FAS A6 RAS &6
Al A3 Al
! 82 ad A4
&1 AR A5
Ve a7 A?
PIN VARIATIONS
P Numibar MCWM4116 MCM4E16 MChE17 MCMBEI2 ML MGEEI MCMEEES4 M MEEBE
1 Ypgl-5¥) REFRESH LA REFRESH Wi REFREGH N/C
B Vpp! + 12 Vi Ve Ve Ve Ve vee Yee
] Veol +85 v N/C MNiC A7 A7 A7 AT
On-Chip Rafrash anyumomliu
Reduce System Retresh Controller Design Prablern
Reduce System Pans Count
Reduce System Noise Increasing System Relabihty
Reduce System Power Dunng Refresh
ORDERING INFORMATION
Part Number Description Spesd Marking*
MCMBEIZLIE 32K Dynamic 150 MEMBEI20L15/ MCMBEIZ1L15
M CWMBEIZOL 1S Random Access 150 MCMBEIZ0L 15
MCMBEA21L15 Mernory 150 MCMBEIZIL1S
MCMBE3ZL 20 Sidebraze 200 MUMBE320L 20/ MCME6321L.20
MCIWBEIZ01L20 Package "L" 200 kA CMBEIZ0L20
MCMBEIZ11L20 200 MCMEEI21L20

*MCMBE320=Tie AT CAS (A5 Low 0"
MCMBEI2T = Tig A7 CAS (AISH High 1"
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READ CYCLE TIMING

'R
= thas
Wy =] ——————aR ey
Ry A N
L |-
CSH — AP — iy
M—— ‘D S po—chP—
 ¥m ' - —lCas——— g
Tas
tRaH
lnsﬂn—. -.-| tascni -1 4 H-f
v
Addresses " Aow Column
ViL Address Adgress
thAH
ACS 'RCH
— ¥iH BT
w SO X0
it m Li,c JUSE RO
thaC P— FF
Vo ST
0 1Data Quiy - r 3l \___-____
#ta L Yo High Z I Data
WRITE CYCLE TIMING
- 'RC
y - 1Ras
= H !Sq—mn——————-—-
ViU K , \_
il IASH "AF—gm
1esn —i
p——— ‘A O—mil———'Ca5———————fim r.—mnp-—
YiH
TAS i \ A 1 f
tAaH
(4 A-plt—n ‘-|‘ASC-| - for- 1CAH
YIn Rovww Column
Addresses viL Address Address
- — I WL
BWCS o e
YiH AP Hﬂ v.v.' l'.v
W () QoD
Vi (XY XX
WL -
- CR ol
VIH I'.“'.I'.!."I'.'.‘.!".'.I"“."."'."‘ ."""‘I'.!.I"' .".U""‘
D iData In)
T NN
Q (Data Qun ¥OH High Z
oL
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SELF REFRESH MODE iBettary Backup}
{SEE NOTE 17}
ViH I N

RAS \
ViL

*AFD tEge |<7tran —-{

¥IH

AEFRESH
viL

AUTOMATIC PULSE REFRESH CYCLE — SINGLE PULSE
|SEE NOTE 17}

ViM i h
FAT

-

YiL

k]
=]

™ F_!HFD —if R
) Vil - P
AEFAESH S

Vil IC. X

AUTOMATIC PULSE REFRESH CYCLE ~ MULTIPLE PLILSE

(SEE NOTE 171
Via
N J
RAE \
WL e IFRL —— IFROD—#™
-t L -
™ [—RrED 1E] —i] 1SR
YiH———
REFRESH
viL

1F P

RAAS-ONLY REFARESH CYCLE
{Oata-In and WRITE are Oon't Care, CAS 15 HIGH)

- A e

Vin

7
=

YL

tasATw

VIH - 3
ADDR H
,ngqsﬁse ' m ROW ADDRESS
W, - A

U
SO OO OO OO K )
R R R R,
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READ-WRITE/READ-MODIFY-WRITE CYCLE

‘-— R4S e "
Vin AR ol
RS e I
L k
1ASH - ~ R
1C5H
$———— 1RCD 1cas tCRA-i|
v .
%3 "
Vi,
b1 o i
WK
Addrasses Caluran
Vil Address
. l TRWD . tCwWL
RS Lowp ——i WL ——g
_ VIH LA T A -
w Al _J
L TOO0OBKXOONX
Ty P, r— {OFF
N N ]
Q iData Cutt vou High Z ~—— Vahd
VoL L k. Dana
- IHaL
T
B Ry T e T Y T Y T LT LT T R Y R T R R )
D {sta In) W S IO X XA LSO
11 S AR RN
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:g,.
P

Iy e

MCME564 BIT ADDRESS MAP

b
Row Address A7 AB A% Ad 43 A7 &1 AQ
Column Address AT A6 AD A4 AJ A2 A1 Al Column A od i
Aow Hex Om AT A8 A3 A4 AL A2 AD Al
FE Fel \ I ' ¥ 1 1 1 [}
FF i) 1 1 1 1 | 1 1 1
LS = L} ' 1 1 1T 4 8
FQ ny 1 1 1 1 1 1 [} 1
F& 290 1 1 1 1 1 L] 1 1]
-2 | [ IR S| 14 1
B M8 \ 1 1 1 LU U ]
F& M3 1 1 LON I B |
-
.
L
-
-
-
B 0w v 0 06 06 0 0 1 0
B o 1 Lo o0 9 0 1
0 1@ 1 0 & 0 0D 0O 0 B
#1 L= L L .
-« Foowroa oy v 1 [
g IE M0 1 1 1 1 1 t o
i Eis) W o L) 1 1 1 ] a 1
a [
.
-
*
*
.
.
.
.
.
s 2:58 .
=1 coma .
.
] L] g 9 0 ¢ 0 v 0o o
o= o3 3 g o o ¢ 9 0o 1 1
gg §§§30220000001o
[+ 1 g 6 0 ¢ 0 @ 90
o L1} o o & 0 0 o o o
B 8 88583885
gﬁﬁ @Eooocoo-owohmvnn—n
I=- o - = -]
3?-—— - O-—0O~~o&
:.—.— - R~ = =1 =]
g-- - ~moODOoOOoOoOOo
I-- - coocoooooo
-~ — ~ CoooSSOTaD
3-- — ~ GUCcoDoOooo
== UL oo

Oais Stored = Din @ Agx # Ay

Colrmnn Aow Dets
Addeess | Addres
Al AQ Stared
0 Q Invertad
o 1 Trus
1 1] Trus
1 1 Ievarted

2-33



@ MOTOROLA

.MCM6633

32.783-B|'f DYNAMIC RAM

The MCME633 is a 32.768 bit, high-speed. dynamic Random-Access
Memaory. Organized as 32,768 one-bit words and fabricated using
HMOS high-performance N-channet silicon-gate technology. This new
preed ol E-volt only dynarmic RAM combines high perfarmance with low
cost and improved raliability,

By multiplexing row- and column-address inputs, the MCMGE33 re-
quires only eight address nes and permits packaging o standard 16-pin
dual-n-hne packages. Compiete address decoding s done an chip with
address Iatches incorporated. Data ow is controlled by CAS allowing
tor greater system flexibility.

All inputs and gulputs, includng clocks, are fully TTL compatible.
The MCMBEID incorporates a one-transisior cell design and dynarmic
slorage techniques.
® Orgamzed a5 32,768 Words of 1 Bn
& Single +5 V¥ Oparation
® Fast 150 ns Operation
® Low Power Dissipation

275 mwW Maximum {Activel

30 W Maxienum {S1andby)

Three-Stae Data Outpun

Internal Latches for Address and Data Inpunt

Early-Write Output Capabdity

16K Compauble 128-Cycle, 2 ms Aefresh

RAS-only Refresh Mode

CAS Controlled Outpun

Upward Pin Compatble from the 16K RAM (MCM4118, MCM4516,

MCMASTT)

® One Halt of the 54K AAM MCME665

® The Operating Halt of the MCME833 15 Indicated by Device Marking:
MCMB6330 Tie A7 CAS {A15) Low "0
MCMBB3I Te A7 CAS {A15) High "1”

MOS

IN-CHANNEL, SILICON-GATE)

32,768-81T
DYNAMIC RANDOM ACCESS
MEMORY

L SUFFIX
CERAMIC PACKAGE
CASE 890

BLOCK DIAGRAM

-—yer
g 14
Frecharod
Sense Ampldigr = Sense Amplier
Clock P .
1
o
A - A
4 H s
A1 2 16.364 Bn Memory b th, 384 Bir Memary E [w-RAS
%_', Array o Anay (w3
A2 - ;5 E 5 wcaz
5 2
Al X o pewme W
= Vg se |uzcen| wzootme [ ©
3 Colurn Decoder | L Catumn Decoder  p—pd 3
ad w2 o 2 |lepatai o
& + ]
= ) ] ’
as— 2 g o e Dutput
& 16,384 Rul Mamory g 16.384. Bir Mamary £ Data. Q
a6 w3 Array 5 Array e
o =}
< = =
a7 - B
B
echarg . =
Clack Sense Armphle Sente Ampditer

PIN ASSIGNMENT

!
*For maximum compatibinty with MCMB832 and
MCMBBB4, a Vi irace should go ta pin 11

PIN HAMES
Agdress Input

e Data Oul
Read/Wnte Input

..... ..Aow Address Strobe
Column Address Strobe
Power (+5 V)

This device contains cirguilry 11 protect
the mpuls aganst damage dus to high
static voliages of electric liglds, however,
it & advised 1hal normal precautions be
taken 10 avoid apphcanon ol any voltage
- higher than rmaxwmum faled voltages o
this high-impedance Cucut.

D59826/5-80
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MCMé6633

s

ABSOLUTE MAXIMUM RATINGS 15ee Nate) FIGURE 1 — QUTPUT LOAD
Rating Symbal Vake Unit 5V
Vehage on Any Pin Relatve to Vg (Except Vil Vin. ¥Yom -2t +7 ¥
Voltage on ¥ Supply Relatve 10 V55 Vin. Your -1to +7 v
Oparating Temperaiure Range Ta Dw +70 *C
Storage Temperature Range Tst_g_ —B510 + 150 o
Power Dissipation Pg 1 W
Data Out Current [ 50 M

NOTE' Permanens dewice damage may occur i ABSOLUTE MAXIMUNM RATINGS are ex-
ceaded. Funcuonal pperanon shoutd be restncied m RECOMMENDED OPERAT.
ING CONDMTIONS . Exposure to ughet Than recommended vollages for exiended
penods of bme cowld affect dewvice rehabmny “includes Jig Capacitance

DC OPERATING CONDITIONS AND CHARACTERISTICS
{full pperating voltage and 1emperature range unless otherwse noted )

RECOMMENDED OPERATING CONDITIONS
Pacametar Symbol | Min | Typ | Mex | Unit | Notes

Supply Vaoltage MCMBE2ALIG/MCMBE33LZ0 Yoo 45 | 504 55

MCMBAIIL15-5/ MCMEE3IL20-5 Ve | 475 50526 vae 1
veg 4] b 4]
Logic 1 Voltage, &ll Inputs Wi 24 — 70| vVde 1
Logic O Vaoilage vy, | -20] - 08 | vdo 1

DC CHARACTERISTICS

Characteristic Symbol | Min | Max | Units | Notas
Ve Power Supply Current g mun b [Folot] - 5 | mA 4
Standby Voo Power Supply Current Feior] - 5 | mA €
Vioe Power Supply Currert Dunng FES Only Ratresh Cyctes [Fadose] - a0 | ma -
Input Leakage Currerit {any mputl 105V, <5 81 |Except Pin 1] T} - 10| ph -
Oulput Leakage Curfent s Vay, = 5.5) (CAS at Lage 1) 0 - 0| pa -
Crutput Logic 1 Vollage @ lg = —4 mA YOH 2.4 - W -
Qutput Logic O Voltage @ lg =4 mA YaL - |04 ¥ -

AC OPERATING CONDITIONSG AND CHARACTERISTICS
iSee Motes 2, 3, 6, and Figure 1]
|Read, Write, and Read-Modry-Wite Cycles)
{Full Operating Vorrage and Temperature Range Unless Oiherwise Noted)

FParameter Symbol MI;MWJ-E Mszo Unita | Notes
Min | Max | Min | Max

Random Aead or Write Cycle Time ae 00 - ¥} - ns 8.9
Read Write Cycle Time \RWC 200 - 1) - ns 8.9
Access Time from Row Address Sirobe AAC - 1580 - ns 10,12
Agcess Time from Column Address Swrobe ICAC - 75 - no ns n 12
Qutput Butler and Turn-0Il Delay 1OFF o] 30 [5] 30 ng 17
Row Address Suobe Precharge Time IRP 120 - 140 - ns -
Row Address Surobe Pulse Width AAS 160 [ 10000 | 200 | 100K | ns -
Column Address Strobe Pulse Wadih ICAS % 110000 10 | 10000 os -
Aow 1o Column Strobe Lead Time IRCD A 75 el €0 ns 12
Row Address Setup Time TASH o] - 0 - ng =
Aow Address Hold Time tHAH 2% - 30 - ns -
Column Address Setup Time A5G [i] - 7] - ns -
Column Address Hold Time 1CAH a5 — 55 — ns -
Colurmn Address Hold Time Reterenced 1o AAS 4R 120 | - 15 | - s -
Trangition Time [Rise and Fall T M| o0 31 % ns 6
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AC OPERATING CONDITIONS AND CHARACTERISTICS
{See Notes 2, 3, &, and Figure 1)
(Read, Write, and Read-Modify-Winte Cycles)
LFull Operaung Vollage and Termperature Range Unless Othenmise Noted]

MCMB623-16 | MCMEEI3-20 .
Pararmeter Symbol Wi T i T Units | Notes
Agag Commang Setup Time IHCS 0 - Y - ns -
Aesd Command Hold time tRCH 10 - 10 - ng 14
| Aead Command Hold Time Relerenced to AAS RAH 30 - % - ns | 14
! wiie Command Hold Time TWCH a5 - % - ns -
Write Command Hold Time Relerenced to RAS WWCR 120 - 155 - | s § -
Write Command Pulse Wadth e a5 - 55 - n§ -
Wite Command to Pow Sirobe Lead Time TRWL a5 — 55 — ris —
Wrie Command 10 Column Suobe Lead Time CWL 45 - ) - ns -
[rata in Setup Time ng 1Y - 0 - ng 15
Data in Holgd Time I0OH 45 - 23] - ns 6
Data in Hold Time Reteranced to RAS 'DHA 120 - 155 - ns -
Column 10 Row Strobe Precharge Time . \CRP -10 - —10 — ns —
RAS Hokd Time IRSH B - 1o - | | -
Relrash Panod } 'RF5H - 2.0 - 20| ms —
WRITE Comrrand Selwp Time ) NACS - 10 - — 16 - | ns | 8
CAS 10 WRAINT Delay’ WD 45 - 55 - | s | 18
AZS 1o WRITE Delay [T 125 | - W | - | ns | W6
ZEZ Holg Time tESH 150 - 0 = | ns | -
CAPACITANCE (fm 1.0 MHz, Tg=25°C, Vep=5Y Pariadically Sampled Rather Than 100% Tastedt
- Paramatar Symbal | Typ | Man | Units | Notes
Input Capacitance {AG-&7]1, D 1 4 3] pF 7
input Capacitance FAS, TAS, WRITE Tz | 0 pF 1
Output Capacitance (] ICAS = Vi to disable outputh Co ] 7| o 7

NOTES-

W
n

12.
i

14
-2

All voltages referenced 1o ¥4 5.

¥4 min and ¥y max are reference levels lor measunng Lming ol input signals. Transition hmes are measured betwean Vi and
L.

Anamitial pause oF 100 48 15 required after power-up followed by any B RAS cycles belore proper device aperation guaranteed.
Current 15 a funcion of cycle rate and output Ioading', manmum current 15 measured al the fastest cycle rale wilh the output
open.

Gutput 15 disabled {open-oreut) and RAS and CAS are both at a logwe 1.

The rransiign nme specifizaion apphes 1or all input signals. In addimon 13 meslng the transinon rale specilication, all input sig-
nals must transmd bevwgen Vg and V) lor between Wy and Vgl in 3 monowonic mannes a

Capacitance measured with 3 Boomon Meter or effective capacitance calcuated Irom tha equation: C= a_\fl

The speaficaugns lor tee dmal, and 1Ry iming are used only 10 indicate cycle ime at which proper operation aver (he full 1em-
perature range (3°Cx T 4 5 70°C) 15 assured.

AC rmeasuremnents assume t7 =50 ns.

Assumes thal LACH=1RCD maxl,

Assurnes thal tRCpD2 IRCD (maad.

Measured with a current ioad eguivalent 10 2 TTL loads [+ 200 w4, -4 mA} and 100 pF (VoUe 2.0V, Vo= -0B V)
Qperatian within the 1gCD Imant limis ensures that tRa e (Max) can be met tRcE Imaxt s specified as a reference point only; il
TRED 15 greater than the specified tpep maxd imit, 1hen sccess hme is controllad exclusivaly by tCAC.

Either \RRH or IRCH musl bi saushed Jor a réad cyclke.

These parameters are referenced 10 CAS leading edge in randorm wiite tycles and to WRITE leading edge in delayed write of read-
madity-wrile Cycles.

UWACE. WCWD. and tRWD 8re not restictive operating parameters. They are included in (he dala shaet s electncal characten-
sics only il wcs = WwWes Iming, the cycle s an early wrile cycle and the dala oul pin will remain opan circuit Thigh impedance)
throughout the entire cycle if Igwp & oD imnk and IR D Z tRWD (mmk, 1k cycle s a read-write cycle and 1he data out will
conlain data read from the selecled cell; if neither of the above se1s of condilions s salished, the condition of the data gut lat
aceess nmel 15 mdelerminae. .

1g#f Imaxt defines the time $1 which the oulpul achieves the ppen orcuit condiuon and s not referericed 15 dulput vellage levels,
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PN ASSIGNMENT COMPARISON

MCM4516 MCMEE1?
vs§ Vs
&S CAS
'Q Q
Y Ag
Al A3
Ad F-*
A5 AS
NG NG
Ves vesg
AT R
Q Q
A6 A6
A3 a3
Ad Ad
45 A8
a7 A7

FPIN YARIATIONS

Fin Number MCMA116 MCMA518 MCMAST? MCMBER2 MLCMOSE3 MCMBB64 MCMBBES
1 Vgl =5 Vi REFRESH N/C REFRESH N/C REFRESH ©NIC
8 ¥DpH+ 12 Vi vee vee vec vee veC ¥oe
9 Vet + 5 Vi NJC N/C a7 47 a7 a7

ORDEAING INSTRUCTIONS

PART NUMBER DESCRIFTION SPEED MARKING*
MEMER33LS 1650 G630 16/663311L16
MCMB6330L15 32K RAM 180 §6330L15
MOMBESIILIG Sidebraza 160 66331L15
MCMBBAIL 20 Pac"ﬁge 200 GE30L 20/ 66131120
MCMBBII0L20 L 200 $6330L70
MCMBEITTL20 200 65131L20

*MCMBEINL20 = Tie A7 CAS 1A15) Low "0
MCMBER1L20 = Twe A7 CAS 1A15] High “1”
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READ CYCLE TIMING

R ———e—— e -
7 tRAS
. Vi T——y h———“_" laR —1
RAS i
WCsH
— ViM ¢ o+ ICAS———— g
e \ /
¥iL
TRAH
tASR TA5C t
" 14—- --‘ u‘ .- H- ) i
Addr Fow Column ¢ OLDOO LY
= Address nodress KO OOOBONNNNN
'RES
W WK
o SRR L
C AL ———
TRAC
0 (Data Ounr *OH Hhgh Z ¥ Vad >—
YL 3 Data
WRITE CYCLE TIMING
T
VIH 1AAS
FaE k:—mﬁ——.l J I 5(
Vi
! 'RSH TRP——{
it frosm -
o (D ——— 1A ——————— fa—rcar—ms
YiIH i
TEE oy, _\ 1/’ f
IRAM
z;.sp.r‘—- 4-|1Asc.| 1CAH
Vin Row Colume
Addresses M Address Address
LIN
" LITTR~, '-.-.v‘-.-.v‘v.v.v.v.v v’v.v.v o ‘v‘!.v".!’v.v’v.
Y A RN
VIH I L AR COOOOOOCCOOOACOOOCOOCOOULCOOOGO0
DD Int
et EOOSRAAENNENY N A AOSABABS

ViL

High 2

W
0 (Data Qutt ow
YoL
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RAS.ONLY REFRESH CYCLE
\Data-in ang Wiie are Dont Care, CAS 15 HIGH)

*

Vi i,
e XXX
B KR

YiL

AEAD-WRITE READ-MODIFY-WRITE CYCLE

A Bpdess

%

.V Y’V."."T.". ."’Y'T"'."V’"'.'."."’V."".'.V.V.V.T.T
REEREARURRKRRRLALK

944 OO0
o?o’o’o’a’a’a’a’o’c’.

TRWE
" Ra%
" AR ~
Vip
tRSH e
: IC5H
RCOD g ICas AC AP
™
Vi
TRAH
ASR - 115 ot C i
Yk q
Addresses Haw Loiurme
Vil Addrass Aggrass
TAWD. T IewL
tew [ ——i | ——gl
® YiH
" ‘J
Ruls r‘ \OFF
AL ——i]
ViH
G 1Data Quti High 2 Watu] :
D (Data Ir e AOOOOCOOGOOOC LY KK )
e Dan__ AR AN
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MCM6633 ‘

MCMO0NG BIT ADDRESS MAP

Pin &
Row Address A7 AF AB A4 AT A2 A1 A
Colymn Address A7 A AT Ad A3 A2 A1 AD Column Addranees.

Rorw Hey Dax A7 AD A3 A4 AL AD AY
—FFE - Z I | 1 1 1 1 [ I
FF x5 1 1 1 1 1 1 1
FC 22 1 1 1 1 LU
Fo 253 1 1 i 1 [} i} 1
Fa X 1 1 1 1 1 1 Q
FB 2 1 1 1 1 1 1 1
F& a5 1 1 1 1 1 L
F2oM3 ' 1 1 2
-
-
L]
-
-
.
B W™ v 0 ¢ 9 0 0o 1 a
£~ B = | S N + N R I F I | 1
80 128 1 0 0 0D O o &4 @
Bl L I L . . |
£ IF 13 60 1 1 i 1 1 1
E TE 1% 0 1 1 1 1 1 1 1]
wowm o0 1 1 LI R I |
£ .
<
.
.
.
.
.
.
.
T e
L S-gg .
S = oD o0 -
.
od 4 ¢ o ¢ o 0 1 9 0
L. D___goaaoooooo11
i =5 02 2 ¢ 4 a4 o0 o0 o o1 o0
53 3888|501 0 00 0 0 0 o 3
o o 9 0 0 0 0 49 0 0
o o i REZLIND=S
iﬂﬁ BEsesasasamonnann-o
gs:--— o - oDm-00 -0
é?.—- - = -y =)
R — — = - ==X =
°-- -- —unosaeed
*-- - OOLOS0DQo0
Q-- - =R - NN -]
q-- - coDooomas
Df&--—-— S o [=R=N=R=N= NN )

Pin 15

Data Stored = Din w AQx @ Ay

Cotwmn Row D
Addrets | Address
A1 AD Stored
o] 4] Inveried
o 1 True
1 0 True
1 1 Inverted
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@ MOTOROLA

MCM6664

65,536-BIT DYNAMIC RAM

The MCMEG664 is a 65,536 b, high-speed. dynamic Random-Access
Memory. Organized as 65,536 one-bit words and fabricated using
HMOS high-performance N-channel silicon-gate technology. This new
breed of S-volt only dynamic A AM combines ligh performance with [ow
cost and improved reliability.

By multiplexing row- and column-address inputs, the MCMBBE4 re-
quires only eight address lines and permits packaging in standard 16-pin
dual-in-line packages. Compiete address decoding is dong on chip with
address latches incorporated. Data out is contrglled by TAS allowing
for greater system flexibdity .

Al inputs and outputs, including clocks, are fully TTL compatible.
The MCMBGB4 incorporetes a one-transistor cell design and dynamic
storage techniques. In addition 1o the RAS-only refresh mode, refresh
gontrol tunclion availaple an pin 1 provides automalic and self-refresh
modes.

#® Organized as 65,536 Waords ol 1 Bit
& Single +5 ¥ Operation
# Fast 150 ns Operation
® Low Power Dissipation
275 mW Maximum {Active)
30 mW Maximum |Standbyl
® Three-State Data Quiput
@ Internal Latches for Address and Data Input
® Early-Write Comman /0 Capability
® 16K Compatible 128-Cycle, 2 ms Refresh
® Conrgl on Pin 1 for Automatic and Self Refresh
® RAS-only Refresh Made
® CAS Controlled Output
#® Upward Pin Compatible from the 16K fa&M {(MCMA116I

MOS

{N-CHANNEL, SILICON-GATE}

65,536-8IT
DYNAMIC RANDOM ACCESS
MEMORY

L SUFFIX
CERAMIC PACKAGE
CASE G590

BLOCK MAGRAM

-—Vre
-—igg
'E"::; Sense Amplher & Sense Amphier
3
AL el 2
£ £ 2
Al ¥ |16 BtMemory | E |16, 384 Bit Memary £ Pe-RAZ
g Array E ATy o
A2l § 13 B ecms
g 3 -
A2 e 2 o ME-Wnie, W
H U2 ol 266 |v2Cal| WIdote [
A4 o t‘E Column Decoder Loge Colurmn Decoder  p—ie] —E o FEFTESE
2 5 3
- [
AL 3 2 & |fg-patain 0
g |163484 Memory | B 16,304-Bit Mamary 3
26wl § Adtay z Array ; L Dutput
< & = Daa. Q
47 - g
s
o ; -
Clock Sange Amplites Sensa Amplime

PIN ASSIGNMENT

vee

........... Rafresh

Address Inpul

o TR s -1 -
O Data Out
W, ....Read/Wre Input

X Aow Address Strobe

mAS
CAS. .. ... .. Column Address Strobe
Voo o .o Power {45 V)
MG . Ground

This davice Contans circuilry 1o protect the in-
Pputs against damage due to high s1atic voltages
of alecivic lelds; howevar, it is advised that nor-
mal pracautions be 1aken 1o avoid application of
any voliage highar 1han maxinum rated voltages
10 This Fwgt-impesdance crcuil.

-4

Dsoez2/9-80



MCM6664

ABSOLUTE MAXIMUM RATINGS |52¢ Naotel FIGURE 1 — OUTPUT LOAD
Rating Symitrol Valus “Unit 5v

Voltage on Ay P Relatve to Vg lescept Voot Vin, Vour =2t «7 v
Weltange -C'“_VCC Supply Alatve 10 ¥5g B ¥in. Yout -ttt +7 W e
Operatng Temperature Range . Ta Qo + 7 *
Siorage Temperature Range Targ —65 10 +150 | °C a <]
Fower Dissipation Po 1.4 W
Dara Cut Current ] Lot £ ma, 100 pF 12 &2 ¥

NOTE Permanent gewvce damage may occur | ABSOUUTE MAXIMUM AATINGS are ex
ceeded. Funcuonal operaton should be restncred 10 RECOMMENDED OPERAT.
ING CONDITIONS  Exposure Lo hegher than recommended volages for exiended
pengds of ume could allect dewvice 1ehability.

"Includes Jig Capacitance

DC OPERATING CONDITIONS AND CHARACTERISTICS

tFul operaung vollage and \emperalure range unless otherwise noted. )

RECOMMENDED OPERATING CONDITIONS

Paramater Symbal | Min | Typ Man Unit | Notes
Supply Vollage MOMBBEAIE, 20| Voo | 458 | BO 5.5 v t
Vgg [i] [t a ¥ 1
Logic 1 Vohage, All Inpus YIH 24 - | veo+1| W 1
Log: O Valtage, All Inputs ViU =24 - 08 W 1
DC CHARACTERISTICS
Characteristic Symbol | Min | Max | Units | Notas
Vo Power Supply Current (e min 1 o) _ 50 | ma a
Standby Vo Power Supply Current loce - ] mA )
Yoo Power Supply Cutrant Dunng RAS Only Relrash Cycles . [Folosc) - & | ma —
Input Leakage Cutrent 1amy input except REFAESHI IVgg < Wy, < Vooh Ly - 10 | ua -
AETAEGH Inputl Curregni {(YFavgg) - e — 125 | ua _
Ouipur Leakage Current (CAS a1 lagic 1, 0= Ve, 6.5 1oL _ 0| b _
Quiput Log 1 Wollage @ igy = -4 mA Y OH 24 | - R =
Duiput Loge O Voliage @ 1y, =4 ma VoLt - 04 W -

CAPACITANCE /=10 MHz, Ty =25°C, Voo =5 ¥ Penodicaly Sampled Rather Than 100% Tesied!

Paramester Symbel | Typ | Max | Units | Notas
Input Capaciance (ALA7), D n 4 [ nF 7
Input Capaciance AAS, TAS, WRITE Ci2 8 | w | pF 7
Output Capacitance 101 (TES = V| to disable puipuy) Co & 7| ek 7

AC CPERATING CONDITIONS AND CHARACTERISTICS
15¢e Motes 2. 3, & and Figure 1t
{Read, Write, and Read-Madily-Wine Cycles)

(Ful Operating Vollage and Temperatute Range Uinless Ohhenase Noedt

Paramulsr‘. T - Symibed MCHMEEE4 15 | MCMEE64-20 Units [ Notes
Min | Man | Min | Max

Random Read or Ynte Cycle Tame o} mC 300 - 0 - ns -3
Read Write Cycle Tmie thwee | 300 N R = | 89

Bccess Time from Raw Address Sebe | Tigac N we | = | 200 | ns | W02

[access Time from Column Address Sirobe T 1CAL - % 1 - ] T ns [ 11,12
Cutput Butfer and Tura-Oif Delay T T .__-_TOFF Q :4] Q 40 o% 18
Row Address Stabe Precharge Time : AP 120 - 140 - ns -
Row Address Strobe Pulse Widih HAS 160 | 10000 | 200 00| ns -
Lolumn Address Sirobe Pulse Wadih ) \CAS 0000 [ 1D 0003 ns -
Row ta Column Swrocbe Lead Tune T LI Toln] 3 % » a0 ns 11
Row Addiess Setup Tame CoorrmTm T T T 1ASH 0 - o ns -
Row Address Hold Time T IRAH 25 0 ns -
Column Address Setup Time o | s 1] To ns -
Cuolumn Address Held Time o B TC‘AH a5 T e ng -
Calumn &ddress Hold Time Relerenced (o RAS 14R 120 155 - ] -
Transingn Twne (Hise and Fail T T [T TTE e ] w s 6
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MCM6664

AC OPERATING CONIITIONS AND CHARACTERISTICS
(See Nimes 2, 3. 8, and Figure 1}
{Read, Wnte. and Aead Modity-Wriie Cycles

{Full Qperaring Volhage and Temnperature Pange Uniess Otherwise Noved|

P - MCME664-15 | MCMB554-20 Unies 1N
If bol nits ores
arameter Y Min | Max_| Min | Max
Read Command Sewp Time ) TRCS 0 - 0 - HE -
Read Command Hold Tima TRCH i - 10 % 14
Read Command Hold Time Reterenced to AAS 1RAH 3 - k] - n3 14
Winte Command Hold Time "WECH 45 - BE - e -
Winte Command Hold Time Aeterenced to AAS WCR 120 - 155 - ns -
Wnte Command Pulse Widih WP 45 - 73] - ns -
Wiite Command 13 Row Strobie Lead Time 1R 45 - 5 — ns —
Wite Command to Column Strobe Lead Time 1EAdL 45 - a5 - ns _
Data in Setug Time D3 0 - 0 - n$ 15
Crata i Hold Time 0H 45 - BE - ns 15
Drata i Holg Time Aelerenced 10 RAS \DHE 120 — 155 - ns —
Column 10 Row Strobe Fracharge Time 'CRE - 10 — - 10 — ns -
FAS Hald Time ) 1RSH 75 - 10 - ns -
Relrosh Penad 'RESH - 20 - 2.0 ms —
WRITE Command Setup Time s — 10 — - 10 — ns 16
TEE o WRTTE Delay . WD a5 - 55 - ns 16
HAS 10 WHITE Delay WD 125 - 160 - ns | 18
CAS Hold Time C5H 150 — 200 - ns
AT 1o REFAESH Delay \RED Q - ] - ns -
AEFREGH Penod {Bartery Backup Model tFpP 2000 - 2000 — ng —
REFRESH 1o MAS Precharge Tirme (Battery Backup Model FBR 380 - 460 - ng -
ﬁEﬁﬁEﬁH Cycle Time [Autg Pulse Model 1EC 350 - 380 - ns -
REFRESH Pulse Period (Auln Pennd Model {3 ol 2000 60 2000 ns =
REFRESH to AAS Setup Time [Autg Pulse Mode} 1FSR A - 30 - ns -
HEI‘A‘EESH 10 RAS Delay Time LAuto Pulse Mopdel 'FAD 390 — 31 — ns —
AEFRESH inactive Time 1E| ] - w0 - ns -
AAT 10 REFRESH Lead Time ERL a0 . 260 _ ns _
NOTES- 1 ANl vohages referenced 1o V5.
2 Wy min and ¥y max are reference levels for measunng trming of input sgnals. Transingn nmes are measured berween Yy and
Vil '
3. Annmal pause of 100 s s required after power-up olowed by any 8 RAS Cycles belore proper device operalion quaraniged.
4. Current is a function al cycle rate and output [Dadng; MamMum Coffent & measured at 1he 125tesT Cyche (g wiih the outpul
apen
& Qutput s dhsabled iopen-cucuith and AAS and CAS are bioth 21 3 logie 1
6. The transimon bme spacrbcanon apphes for all npul signals. bn addinon 1o meeting the ransinan rate specicanon, all nput s1g-
nals must transmil between Vi and V| (o betwean Vi and V)4l n 3 monotome manner .
. 1
7. Capacitance measured with 3 Baonton Mener or elfacuve capacitance calculated from the equaton G =3"°—Vl
8 The spechcanons for tre innint, and 1w e Imint are used only 1o ndicate cyele hme at which proper operation aver the lull tem-
perature range 10°0 5 Ty = 70%0) 15 assured.
9 AC measurements assume 1Tz 50 ns

10, Assumes thal 1RCD S \RCD (Max)

1t Assumes that tREDE 1RCD tMax!

12 Measured with a currenl [oad equalent 1o 2 TTL [+ 200 pA. -4 mA) lgads ang 100 pF (V= 20 W, VoL= - 0B ¥}

13, Operation within the 1gc0 (mak) et ensures Lhat IRAC (maxl can be met. gD imaxl 5 specilied as a referance pont only, it
RCD 15 greater than the speciled 1RCn (Mmax) limil, then access teme 15 contrafied exclusively by LCAC.

4. Eilher tARH Or RCH Must be satished tor a read cycle

15. These parameters are referenced 1o CAS leading edge In random wite cyches and 10 WRITE leading edge s delayed wiite or read-
modity-write cycles.

16. WS, towD. and TRWO are not restnclive aperatng parameters. They are included in the data sheel as electncal characten-
1stes only: if Wy 2 s Iminl, the cycle is an early wrile cycle and the data gut pin wall reman open cucuit thigh wmpedancel
throughout the entire cycle, il 1own 2 1w mind and IRw D = IRWD (mind, the Cyche s 3 read-wnle Cycle and the data out will
contain data read from the selected cell: of nerther of the above se1s of condions s satshed, \he condinion of the dala owl fat
access met s indelarminate J— —_—

17. Addresses, daiain and WRITE are don'i care Dala-out depends on the siate of CAS It TAS remains low, the previous outpul
will rernain vahd. CAS 15 allowed 10 make an aclve 1o INACTIvVE ansman dunng the pin #1 refresh cyele When CAS 15 brought
high, the guipun will assume a igh-wmpedance state. .

12, tgi Imax) dafines the time a1 which the cuiGul achieves the open Circuit Condion and 15 not relerenced 1o oULpUl vollage levels.



MCM6664

MCHAE16

PIN ASSIGNMENT COMPARISON

WCMA517
NG Y55
D CAS
W a
AAS A
Al A3
A2 Ad
a1 As
Voo N/
REFAESH ¥sg
o CAS
W Q
FA% A&
AD AZ
A2 Ad
41 AL
Yoo AY

PN VARIATIONS

MCMG632

Pin Number MCM4115 MCMAE18 MCMAE1? MCMBEY? MCMEBE] MCMBB64 MCH00G
1 vpeI—5 Vi AEFRESH NIC REFREGH NiC AEFAESH NZC
a Vppl+12 v vee Voo Voo Yoo Voo Voo
9 Vpei+5 W NiC NIT AT AT Al a7

On-Chip Refrosh Foaturas/Bensfas

Reduce Syatem Aefresh Controdler Design Problem
Aeduce Systen Pans Coum :

Reduce Systern Maise Increasing System Faliability
Reduce Sysiem Power Dunng Relresh




MCMG6664

READ CYCLE TIMING

e
|HAS vy
_ VI —,S-—lnn—.\l ———
fas 5
Vi
CSH AP ———
—— ' RSH [o—cr—
Vi : -u—]—'cns—h {
CA% \ /
Viy
RAH
TASA TASC ICAH
" 1-—- --1 -| -
Add Ao Calumn
ronses W Address Address
L
b RRH
RCS 'ACH
VI L T T T
T SRR | R
ene— ol | NAXAOXX
yy——— A ——— b — \fF
VOH F d Vahd
Q IData Oun VoL High Z 4 Data
WRITE CYCLE TIMING
e
i — tHAS
mE ’S-.——-—-—mn—-—-—.
Vil : 2 | S
fa————a5n1 AP—— gy
1CSH -
e RCO——— el tC A §———— p—CRP—be
ViH
T3 WiL \ \ /] f
tRAH
msn-'c—- -.-hitnsco‘ b~ - ICAH
ViH U W r v Y L e T
Flow Column DOGOOOCOOOOOOCHE X XXX
g v M aaress XA AN
—— | W —— el
y WCS I-IwCH:(
_ IH — AP . Ly ;’-.-."v‘v.r‘!.r‘-.v‘v.!"‘v‘v.
Yw OGNS WIS
: AL
l—ryrh
VN RN T NN P R Y R T L R T Y
D iData Int S OO0 OOOCOOOOOOOCOBCOO OGO
' v, SOOI R ARG
¥
Q 1Rata Ouy Ok High 2
VoL
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MCME664

SELF REFRESH MODE (Battery Backup)
{SEE NOTE t7)

VIH =X ool N _
AR OOOVCOO0 ’.G
TS KRR
tAF p——tFgP ————m IFBA —im
Yid
REFARESH
viL (_NJ

AUTOMATIC PULSE REFRESH CYCLE — SINGLE PULSE
{SEE NOTE 171 |

]

-IFSA

VI n
FES
viL FRD
1ED. o
Vm—: FF
RRPRESR \
viL -

AUTOMATI; PULSE REFRESH CYCLE — MULTIPLE PULSE
ISEE NOTE 17}

H M
— ViH N 3
RAS
ViL f——————IFAL—————————n |ﬂ—-——-1FRD——'—ﬁ|

;_———tpc-—-———l-
TRFD 1Fi=—iing

—»
VIH_%

REFRESH

YiL
1F Pty

AAS-ONLY REFRESH CYCLE
{Dets-In and WRITE are Don't Care, CAS is HIGH)

- IFSR

v T fe———taas
H

Vi o

—tR A H —P —tAp
tASA

ViH (R XTI TK KRR A PR A I S R XX XN AR, o?

AODRESSES, OO0 OO XX OO O
e WLM R RN




MCM6664

READ-WRITE/READ-MODIFY WRITE CYCLE

TR P
v RAS »
e ‘%:—mﬂ——q
YL ]
: IAGH ———————————— ! AP
[l -
—— (RCD ———- T Ieas cheg
y A
T H |
YL
HAH
tASR‘PI _—qmscq A
Addresses i How Tolum-
[ Address L4 615
! | 'RD — L0
- WD b1y |
¥iH K]
" S J
W XXX O0X f
ol e o 1opr
UUH Wt
Q (Data Dutk : High Z [ ”“J
¥ ]
. L B
~ o .._._.___ﬁ
s
Diaam o RO

X NS

. .".‘.' "‘V" "."""U."U.' " ".'.“' .' » ’ ’
ALY Y

O COOOOOCLOOL0)
A e A RS
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P 16

MCMEGSS BIT ADDRESS MAP

P @
Row Address A7 &5 A5 Ad &3 &2 AT Al
Column Addrass A7 86 AR A4 A3 A2 A1 AD D Cotumn Addressss
Fow Hex Dec A7 A6 AT AR AS AZ AD Al
FE 54 [} 1 1 1 1 1 \ o
fF 25 1 1 [T | LI
FC 22 v 1 LN S D R )
Fr 253 1\ 1 1 3 1 1 4] 1
Fa 350 1 1 1 ! LU B B ]
EB 21 1 1 1 1 1 om0
FB 248 1 1 1 1 LI T B 1]
F3 243 \ 1 i L 1 o aq 1
.
.
.
.
.
L
a2 LIc U R v R
H3 m t o 0 o o o 1 1
e v 1 4 0 o 0 4 0 0
L1 L) | o 0 o o0 o 0 ]
o124 o0 1 v 1 1
g 7€ 1% ¢ ' 1 [} 1 I 1 o
i ELU I . | I T | [ (R |
3 -
.
.
.
.
.
.
.
.
.
frtr -
%=1 .
.
] 4 o 4 0o 0 Q0 1 0 0
a3 k] o4 4o 0 0o a 1
Eg géggozzoooooo'.o
m 1 o4 0 0 0 0 0 1
of q oo o 4 0o 9 & 00
Fwe W BEEBINREE
gﬁﬁ Efssssssssmornamnao
o - = GR- oo - o
?._._ - = - K- N
- - - P --=-ocoo
9-- - - ~eossoooao
-~ - CO0OoSom S o
g-- - e ooDoo
q-- - - R k-
- - oo SacsoSSan
Data Stored = Djn @ AQY # Ay
Column L C
diress Srored
Al AD
q i) Invaned
] 1 Trua
1 1] True
1 1 Invanad
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@ MOTOROLA
, MCM6665

65,536-BIT DYNAMIC RAM
’ MOS
The MCWERES 15 3 65,536 it, ugh-speed, dynamic Random- Access IN-CHANMEL, SILICON-GATEI

Wemory  Orgamized as 65836 one-tit words and fabricated using

HMOS high-performance N-chanrel sdicon-gate technology  This new 65, 636-BIT
. preed of B-volt anly dynarmic RAM combines high partarmance with law N
" cost and wnproved rehabilrty. DYNAMIC RANDOM ACCESS
: By muinplgning row- and column-addiess inpuis, the MCMB6ES re- MEMORY
i Quires only erght address lines and permats packaging «n standard 16-pin

dual-in-line packages Complete address decoding 1s done on chip with
address latches incorporated. Daa out s canrrolled by CAS allawing
for greater sysiem flexibility
Al inputs and outputs, including clocks, are fully TTL compatible
The MCMEEE5 incorporates a one-transistor cell design and dynanee
storage lechriques
& Orgarized as 65536 Words of 1 Bit
& Single + %Y Operation
& Fast 150 ns Operation L SUFFIX
® Low Power Dissipatian CERAMIC PACKAGE
275 m\W Maximumn {Achvel CAZE 630
30 mW Maximum | Standby)
® Three-S1ate Data Output
® internal Laiches tor Address and Oata Input
® Early-wnte Commean [/0 Capabdity PIN ASSIGNMENT
® 16K Compaltible 128-Cycle, 2 ms Hefresh
® RAS-only Refresh Mode
® TAS Controlted Quiput
& Upward Pin Compauble from the 18K RAM (MCM4116, MCKM4EB17]

BLOCK DIAGRAM

- Ver
-—ygg *For maximurm cormnpatibility with MCMG632 and
MCMEB64 & Voo 1race should go to pm #1.
'E‘;‘:;H Sente Amphlies ® Sense Amphfen
=3
8
A0 e A PN NAMES
' Ed £ ] ARBT .. .Address Input
Al ¥ 16,354 B Memary z 16, 384 B1l Merncny I [wHES 0. -
g Array b Array (] o
Are Z ® 5 fecas .
" - ;la RAS........... ... .Row Address Sirobe
AJ-em  Z o [eWne W CAS. . L LColumn Address Sirobe
.;E; 12410 2561 |12 Cen| /711 of 256) [ H Vee Power | + 5 Vi
Ad — l‘: Comn Denoder Lo Cobrmn Decods  |Lu—pm ? e Dsts 1, O Ves ¥ Ground
H 5
£ B it
A5 B 2 [ Cuput
3 16.384- Bt Memory & 16,384 21 fdemgey £ Daia, O
‘, e T Aray E Array = This davice cONtaing circuilry 10 prolect
! < & = the inpurs aganst damage due 1o high
87 - % stalic voltages or eleciric lields; however,
5 it i5 adwvised thal normal précaulions be
. FEERAGY ¢ anse Arphiher - Sense Ampliter 1aken 1o avord apphicauan of any voltage
o Clock higher than maxmum rated vollages 1o

this high-impadance crcwt.

059824/9-80
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MCMGE665

ABSOLUTE MAXIMUM RATINGS (See Notel FIGURE 1 — OUTPUT LOAD

Rating Symbol Value Unit ) N
Veltage on Any Pin Ralative o Vsg TExcept Moot | Vine Yom 210 +7 v
Voltage on Ve Supply Relative 1o ¥sg Vin. Vout =110 +7 Y]
Storage Temperature Range Tslg -6510 +150 | °C
Fower Dissipation Fp 1 W
Data Cut Currant bout 50 ma

MOTE: Permangm dewice damage may occwr it ABSOLUTE MAXIMUM RATINGS are ex-
ceeded Functional operation should be restncied to RECOMMENDED OPERAT-
ING CONDITIONS . Exposure 10 higher than recommanded voltages for exlended
penods of nme could affect dewice retiabinty

“Includes Jig Capacitance

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full o g voltage and P e range unless slherwise noted. |

RECOMMENDED OPERATING CONDITIONS

Pacarmetar Symbok | Min | Typ | Msx | Unit | Nots
Supply Yollage MOMEEEEL1S/MCMEBEEL20 | v | 45 | 5.0 56
) MCMBEESL15-5/ MOMEBBSSSL20-5| Ve |47 ] 50| 525 W
Vg5 4] O O
Logic § Voltage. ANl Inputs Vi J 24| - |Vec+r| ¥ 1
Lagwe O Voltage. All Inputs VL 240 - (3 W 1

DC CHARACTERISTICS [Full Operaiing Yoltage and Temperature Aanges Unless Othersise Moted)

Ch Symbol | Min | Max | Units | Notew
Voo Power Supoly Current (TR min.t et — 50 | mA 4
Swandby Yoo Power Supgly Currem g2 — 5 | ma 5
¥eio Power Supply Current During FES Gy Refresh Cycles [Folek] - 4 | mA -
Input Leakage Current lany input) {0xV,, =551 [Except Fin 11 1T - 10 ph —
Qutput Leakage Current 105 V155 5H{CAS at Logic 1) o1y — 10| sA —
[ Output Logic 1 Voltage @ Ige= -4 ma von |24 | - | v -
Qutput Loges O Voltage @ I =4 mis ) VoL — 14| v -

AC DPERATING CONDITIONS AND CHARACTERISTICS
1500 Nowes 2. 3, & and Figure 14
1Read, Write, and Aead-Modify-Wiie Cycles)

iFull Operating Voltage and Tamperatura Ranges Unless Otherwise Nowed)

P MCMBGE5-15 | MTMEEES-20 _

Parumstes ¥ M | Max T Min | Mox Units | Nciea
Random Read or Wite Cycle Time [T 00 - 30 - ] 8 9
Read writa Cycle Time IAWC 00 - w0 - ns B9
Access Time rom Aow Addeess Sirobe RAC - 150 - 200 s 10, 12
Access Time rom Column Addrass Strobe ICAC - F) - 113 Lt 1,12
Output Bufter and Turn-OfF Delay ) OFF 0 K 1] o 40 ns 17
Row Address Sirobe Precharge Tima pe 120 - 140 - ns -
Row Address Strobe Puise Widih IRAS 160 [ 10000 | 200 | 0000 | ns -
Column Addrass Suroba Pulse Widlh A 76 (10000 1o | 0000 | ns -
Row to Column Sirobe Lead Time RED X L 35 A ] 13
Row Address Setup Time ASR Q - o - ng -
Row Address Hold Time 1RAH ] - Y - g -
Column Address Setup Time . W 0 - 0 - 5 -
Column Address Hold Tima 1CAH 45 55 — ns -
Colymn Address Hold Time Referenced 1o RAS AR 120 - 155 — ns -
T i Time IRisa and Falll : T 3 0 3 50 ng ]




MCM6665

AC OPERATING CDNDITIONS AND CHARACTERISTICS
(Spe Notes 2, 3, §, and Figure 1t
{Read, Wrile, and Read: Modily Wite Cyclesh
[Full Operating Valtage and Temperature Range Unless CGiherwise Notedr

. MCMEEE5-15 | MCMBESS-20 5
Puramater Sm From o v TFom Units | Notse
Read Command Setup Time wCS D - 0 - s | —
Aead Command Hold 1ime VACH W - 10 - ns 14
Read Command Hold Time Aelerenced 10 RAS IRRH k] - » - [ ns | W
Write Command Hold Time "WCH 45 - 55 - ns -
Wrile Command Hokt Tume felerenced 10 RAS WCH 120 — 185 - ns | —
Write Command Pulse Width nye a5 - | &8 —~ ns —
Wrile Commanag 10 Row Sirobe Lead Time \RWL 45 - 3 _ ns =
Write Commang to Column Strobe Lead Time 10WL 48 - 558 - ns —
Data in Sewp Time \pg [i] - 4] — ng 15
Data in Hold Time IDH 45 — 55 — ns | 1%
Data in Hold Time Retergnced to RAS OHR 120 - 155 -] ns | =
Lolumn ta Row Suobe Pracharge Time . tCAP -10 — —-10 — ns —
AAS Hold Time IASH 7% - g - ns -
Retresh Perod ] R IRFSH - 20 = 20| ms =
WRITE Cammand Selup Time - WCS 1w ][ - [ -0} - T ns] %
ZA% 10 WRITE Delay Wi 45 - 55 - ns | W6
RAT 10 WRITE Delay ) AW 125 - 160 - ns 16
TAT Hold Time 1CSH 150 - 200 - ns -
CAPACITANCE U=10MHz, To=26°C, vor=5 v, Penodically Sampled Rather Than 100% Tegted)
' R Parametar Symbol | Typ | Mex | Units | Notes
Inpul Capacnance 1AQ-A7), D . i 4 5 pF 7,
Input Capacitance FAS, TAS, WHITE Tz 8 W | pF 7
Qutput Capacilance (0} {CAS = Vi1 10 dsable outputt Co 5 7 | oF 7
NOTES:
1. All voliages relerenced o Vgg.
2 WY min and ¥y max are reference tevels for measunng tming of input signals. Transition times are measured batween Yy and
¥
k] Arl;mmal pause ol W0 a3 18 requirad atter powar-up tollowed by any 8 RAS cycles before proper device operation guaranteed
4. Currenl is a lunclion of cycla rate and output loading; maximum current is measured a1 the tastest Cycha rata with the purput
open.
5. Qutput 15 disabled (apen-circwtt and RAS and TAS are both at a loge 1.
6. The ransition time specification applies for all mput signals. [n addition © meeting 1he 1ransimon ate specificanon, al npul sig-
nals must transmit between Vg and Y| (or between V| and Vig! in & monotome manner,
7. Capeciance measured with & Boonton Meter or effective capacitance calculaled trom the equation C= n%l;
8. The speciflicanans for tge imint, and tRwC [min) are used only to indicate cycle ume 31 which praper operation over the full 1em-
paraiura range TS T4 = 70°C) 1 assurad.
9  AC measurements assume IT = 5.0 ns.

10. Assumes that TRCD S VHCD iman),

11, Agsymes 1hat tRCD= 'RCD ImMax).

12 'teazured with a current load equivalent 1o 2 TTL loads (+ 200 pa, -4 mad and 100 pF (vou =20V, VgL = - 08 V1

13 Operation within the tpcp (max] limit ensuras that tRAC [max) can be met. tgCp imax! is specilied 8s & relerence point only, 1t
tReD & greater 1han the specified \gCp (maxd hrmit, then access tme 8 controlled exclusively by 1CAC.

14, Enher tRAK of 1ACH Must be satislied for a read cycle.

15. These parametars are referenced 10 TAS leading edge in randam write cycles and o WRITE leading edge in delayed write or read-
madify write cycies.

18 twiCs. lowD. and tRwD are not resirictive operaung parameters They are mcluded i the dala sheet as elecincal characieri-
isties only, if byc 2w oS tmink, the cyele is an early wrie cycle and the data oul pin will remain open circuit [fugh wpedance)
throughout the entire cycle, f toyw D = towp Imind and IRw0 = tRy( Imink, 1he cycle is 2 read-winte cycle and the dala out will
contan data read from the setected cell, il neither of the above sets of conditions rs satishied. the conditon of the dala oul {a
access timel 15 indeterrmnate.

17, 1t imasx) detines the time at which the cutput achieves the open circuit condihian and is not raferenced to output vallage levels
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PIN ASSIGNMENT COMPARISON

MOMASTE WMEMaG17
Vg5 NIC V55
2% o CAS
Q W o
&6 AAR AG
Al LY LX)
A4 43 Ad
LS Al Af
N/C Ve ST
vss REFRESH Vss
A% o2 Tas
Q w fa]
A6 fi7:1 A6
A3 A0 QS Ad
Ad a2 a4
a5 AN A%
sl A7 Veo 8 AT
PIN VARIATIONS
Pin Number MCMA118 MCMAS1S MCMABT? MOMOSE) | MCMest) MCABB84 MCMB00S
i Vgg! =5 vt AEFRESH N/C HEFRESH N/C REFRESH N/C
8 Yppi+12 V) vee vee Voo Yoo Yeo Voo
9 Veel+5 Vi N/C N/C A7 A7 A7 A7
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AEAD CYCLE TIMING

- LT
: RAS
ViH \ 1A —— i }‘—'——5
(7Y N R\
¥i,
tCSH ﬁl ||1-——‘RP—I-
- RO LEL [e—cre—»
vin ¢ ‘——L—lcas;—-
CA%
Addresses
w
VOH N d Valid
Q (De1a Qun VoL igh 2 Oata
WRITE CYCLE TIMING
- RC
i — was
-
- N— ] \
iL
. -—— tRSH o RP—g
- 1R CO——P— ———1CAS————— p—tchp—
ViK
A iL \ _\ /I f
L
t'Asn-rQ—. 4—-1'Asc-| - e 1CAH
ViH Aow Column
Addresses i Address Address
gt | WL -
1 1
m T R TS
viL K A O OO AN
RWL
j—1pic gl
H ".v‘v s I'.'.'.'."'.'.". ) : .v v.v’r.v.v‘v.-‘-‘v.v.v.-.r.'.' !.v.v.!’v.v.v’v‘-.v’-".v.v.v"‘
oiomeint L SOOI R S
: v
G (Daa Quy O High 7
VoL
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RAS-ONLY REFRESH CYCLE
1Drata-n and Write are Don't Cers, CAS in HIGH!

IRC

lﬁp-
A T —
Vil

/I

— bt—— t:p——
oo ’o;o;o;o;ou ,0;0;0;0;0;;o;o;;o;;o;o;o;o;o;o; R X RXXXX
aoas X XXAXXO NN,

READ-WRITE/READ-MODIFY - WRITE CYCLE

pl TRwWC -~
R4S -~
Wiy por]
L] ! 35 AR »
YV
d ; AsH - tRp
CEH
p#— Ao g tCas tCAP-
v .
by H \
ViL
'RAH
'&5H ta, 1A,
- S :—n’ scam 1 i
W Column
Addresses o Address Adthess
L" l TRWD. LT
I‘—lcwn—= l—— 1AL
ViH RY i v Yy Ty
bl OOCOORCICCEN N
W v OGO < jl J
pay—'vve Ml 10FF

Y
Q {Data Qun High Z Vald

103
VIH oo v X7 Wt e
U (Data In} OO0 ACOOOCOO0COOCOOOO0K)
vy, SXXNO QALY -
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Pin 6

MCMBOBEE BIT ADDRESS MAP

Aow Address A7 AG AR A4 A3 A2 A1 Ad

Column Addss &7 AB AS A4 A3 A2 A1 A0 Column Addesaass
Rowr Hax Do AT AS AT A4 AS A2 AD A}
FE 241 1 1 1 1 1 ] ]
FF 26 1 1 1 1 1 1 v 1
FC & 1 1 1 1 1 o 0
foO% 1 oy 1 1 v 10
Fa 250 1 1) 1 1 1 a T s}
FB 21 I t 1 1 I i} 1 1
B 248 1 b 1 1 1 2 o o
o MH 1 1 1 1 \ o 0 1
.
.
.
.
.
-
g 1 v 00 0 0o o0 10
k] [E)] [ I N o 1 -
B> 1B v 0 ¢ 0 0 0 4 O
o v 0 0 0 0 4
TF 137 0 1 1 1 1 1 1 1
& L . TN L D R S R D R
n 1% 0 1 1 1 1 1 Q 1
Z .
[¥]
.
.
.
.
.
.
.
.
.
ti 2758 :
= cood .
.
i} 4 90 0 0 ¢ 0 0 O
- O——g J4k) 3.0 0 0 ¢ 0 0 1o
iy 55 02 2 0 0 ® 0 g0 0 o1 0
=g 38§011oounoouq
4 o0 o o ¢ 00 0 0
= o r -
I e BE:UISB5E
R Bhverssesasmmnonnnc o
- = - - -
9-- - e - L=
Y - = L - ]
9- - - ~ooocoooao
3-- fRocooOoO0
- - - R N Y]
- - GOCDooO0O0
:_- == OO0 ooon
Data Stored = Oyn e Agx » Ay
Colwrn Row b
Addross | Addroes
Al AQ Swmd
Q Q rvertad
0 1 Touw
1 1} Teue
1 1 rvaried
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MCM6665L25

65, 536-81T DYNAMIC AAM S
The MCMEBES is a 65,536 b, high-speed, dynamic Random-Access IN-CHANNEL, SILICON-GATE]
Memory Organized as 65,536 ore-bit words and labricated using
HMOS high-performance N-channgl shcon-gate 1echnalogy. This new 65,5386-BIT
breed of 5-volt only dynamic AAM combines high perlormance with Iow DYNAMIC ARANDOM ACCESS
coast and improved relability MEMORY
By muluplexing row. and column-address inputs, the MCMGEED re.
quires only eight address hnes and permits packaging in standard 16-pin
dual-in-line packages. Complete address decading is done on chag with
address latches incorporated. Data out 15 controlled by CAS allowsng
for greater system lexibility
All wputs and outputs. inchuding clocks, are fully TTL companble
The MCMEEES incorporales @ one-transistor cell design and dyngemes
storage techniques.
® Orgamzed as 55,536 Words ot 1 B - L SUFFIX
(A AN FACKAG
® Single +5 'V Operation t EACE»F as!cc)K o
® 250 ns Operation
® Low Power Dissipanon
275 mW Maximom (Actvet
30 mW Maxamum (Standby)
® Trwee State Data Ouiput PIN ASSIGNMENT
& Internal Laiches for Address and Data Input
® Early Wite Jutput Capabiny vos
.1 - |
6K Compauble 128-Cycle. 2 ms Hefresh oA
® RaS-onky Refresh Mode
® CAS Conwrolled Ouipul Prowiding Lalched or Unlalched Dala B
® Upward Pin Compatible trom the 16K RAM (MCMA116, MCI4516, Al
MCM4ETTI a3
A4
Ak
BLOCK DaGRAM
a7
-V g
— oo Yoot does not draw any currant but
S5 must be tied 10 VC 10 mactivae inar
[rE a9 e ne gl - Gurrests A ik nal relresh circuitry
[ o i H j
P H PIN NAMES
. % - AD-AT Address Input
at-ed % | ewa B Menee | T |16 w8 e Merar [ T o e Data in
¥ ;\,,Iaf v = » Jmf:,av y a 2 Q.. s DataOut
" H . £ - W . Read/Write lnpul
™ 3 z o RBS... ... ..Row Address Strobe
2ol H a e i {LAS Column Address Strobe
B = ne
H RO |aCen| 124 a1 256 [ E ’ Yoo Power (+5 V)
a4 - l_':, Columu Derader Lo, Cubonn Decoder  g—) ::3 - Dats 11 O Y53 Ground
H - & -
a5~ 2 § o Gulpot
o | 16,984 Bit Memory g’ 16,388 Bir Memoy £ Dale. O
LUE o g Atray r Artay 5 This dewice CoMains circuily Lo (HOtect the n-
< & H puls againg damage due 1g fugh $1an »oltages
. = o elactoc halds, howsver, 1115 advised 1hal nor-
: mal piecaunons be 1aken 10 awvmd apphcation ol
i=]
Presharge " - " afty wrlfage highar than maxmum rated vollages
Ciotk Sense Ampilier ) Sensk Ampiter to this hugh mpedance crcuil
-—

D59635/11-90



MCMB665L25

ABSOLUTE MAXIMUM RATINGS iSee Notel FIGURE 1 — DUTPUT LOAD
: Aating Symbol Value Unit 5y
Voltsge on Any Pin Relatve 1o Vg (Except Vet | Vin, Vo -2 +7 W
Woltage on Ve Supply Relative 10 Vgg ¥in. Vou -1 +7 v
Dperating Temperature Aangs : Ta Q1o + 50 °C
Storage Temperaiure Range Tst_g -850 +180 | *C
Power Dissipation Po 1.0 w
Data Out Currermt faut 50 mA,

NOTE: Parmanent device damagae may occut if ABSOLUTE MAXIMUM RATINGS are au-
ceeded. Funclional operation should bae restricted to RECOMMENDED OPERAT.
ING CONDITIONS Exposute 1o highar 1han recommendsd voltages for exlanded
penods of nme could affect device relatulity. “includes hig Capaciarnce

DC OPEAATING CONDITIONS AND CHARACTERISTICS
{Fult sperating voltage and tamperature range unless slherwise noted. !

AECOMMENDED OPERATING CONDITIONS

Patamistes Symbol{ Min | Typ| Maa | Unit | Nowes
Supply Voltage MCMBBEEL2S| Ve 45 | 50 5% v 1
V55 0 0 0
Logic 1 Yoltage, All Inputs YIH 24 - |veo+10| v 1
Logic 0 Volhiaga, All Inputs viIL =20 - 08 v 1
PC CHARACTERISTICS
Charsctatistic Symbol | Min | Maz| Unit | Notes
Voo Powes Supply Current IRG min.) e - 50 | ma 4
Standoy Yo Power Supply Current : 12 - 5 | mA 5
Voo Powse Supply Current During AAS Only Refresh Cycles ICca - 4« | mh —
Input Leakage Cutrent tany inputl 105 Y7 55.5) {Excepl Fin 1) WLy - 0| uh -
Input Leakage Current 1Pin 1] 1V, = Vel 1Y} — 10 | pA =
Quiput Leakage Current 105 V5,55 5} {Except Pin 1} 041y — 10 | uA 5, 6
Quiput Logic 1 Voltage @ I = — 4 mA YOH 24| - Y —
CQutput Logic O Voltage @ gy =4 mA VoL - 04 W -

AC OPERATING CONDITIONS AND CHARACTERISTICS
[Full Oparating Voltage and Temperature Range Unless Ciherwise MNoted!
(See Motes 2, 3, 9. 14
{Read, Writa, and Read-Modify-Write Cyclas)

Pararatar Symbol | Min Max Unit Notes
Rurcdormn Paad or Write Cycka Time 1RC 450 - ng 5.9
Read Wme Cycle Time AW 450 - ns 8.9
Aconss Tome from Row Address Strobe 'RAC - 50 ns 10, 12
ficoeys Time from Column Address Strobe (CAC - 145 ns 1, 12
Guiput Butler and Tun-O1f Delay 1QFF Q 5) ns 17
Row Addrass Swobe Precharge Time J-T-} 190 - ns -
Row Address Siobe Pulse Width IRAS 250 10000 ng -
Column Address Strobe Puise Widih 1CAS 145 10000 ns -
Row 100 Column Suobe Lead Time RCD 55 105 ns 13
Row Address Selup Time ‘1 LASR 0 - ns. -
Row Addrass Hotd Time TAAH 5 - ns -
Column Address Setup Time tASC 1] - na -
Column Address Hold Time CAH ™ - ns -
Colmn Address Hold Time Referenced 1o RAS AR 20 - ns -
Trangition Tirmw {Rise and Falll i1 30 5) ns ;]
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AC OPERATING CONDITIONS AND CHARACTERISTICS
N (Full Oparating Veltage and Temperature Aange Untess Otherwise Noted}
{Sea Notes 2, 3, 9, 14}
{Rasd, Write, anil Read-Modity-Write Cycles}

Parameter Symbol | Min | Mex | Units | Nates
Aead Command Satup Tima Hcs v - ns -
Raad Command Hold Time IRew | 0| - [ [ 12
Aaad C: ) Hold Time Referanced to HAS tRAH | 0] — [ s | 14
Wiite d Mok Tirma e [ B - | s ] =
Write Command Hold Time Reterenced to AAS tweh | 200 - | ns | -
Write Cornmandd Pulse Wichh L\¥Y1-] T - ns -
Writa Command to flow Strobe Laad Time thwL | 70 — ns | —
Write Command to Column Strobe Lead Time towL | 70 - ns -
Data in Setup Fime DS 3] - ns [ 15|
Data in Hold Time 1DH s - ns 15
Dats in Hold Time Referenced w RAS . ipdp | 200 - [ ns | -
Column tc Row Sirobe Precharge Tima e |- | - ns -
RAS Hold Time tRsH | 46| - | ns | -
Hefresh Period tRESH | — | 28 | ms | —
[WITTE Command Setup Time tweg | -1w0] - [ e 18
{ TAZ 1o WRITE Delay ] ewop | 707 - [ re 18
RAT 10 WRITE Detay tawo | 195 - | ns | 18
CAS Held Tima weH | XB0f — [ ms | -
CAPACITANCE (1= 1.0 MHz, Ta =36*C, Voo =5 V. Periodically Sempled Rether Than 100% Tested)
P Symbol | Typ | Max [Unvis | Rows
Input C: (AQ-AT), D Ciy 40 | 6.0 | pF 7
input Capacitance RAS, CAS, WRITE Cz_ |80 |00 oF 7
Output Capacitance (0O} Co 50| 70 | pF 7
NOTES

10

12

13

14
-]

All yoliages telerenced 1o Ve g

ViR mn At Yy mae are relerence kevels lor wweasuimg g of wipn sgnals Transiion ienes areoineasied Belween Vg and
viL _

Anwahal pause of 100 p% 5 reawred allen prwer up Molowed by any B AAS Cyvoles Do gro@en (30vice o aliin Qi anised
Currend & g haochon of cycie rate and puipyl Ipading, maomuom curreis & measuied 3 the lasiest Uy 1ATE wilh T Surpuy
wpen

Cutpul 1§ hsablen (open Circun| god RAS aid CAS are hothi 4t & by 1 _
The transbion nme specthcahon apphes o # impol Sgnals b addimon i mestnyg e fansiton e speodicaloi il gt sny
nals must iransmo between Wy and Yy lon betweerin Vg and ViRl o s monotiomc manner

PR A Y
Capacnance measured wills 2 Booalon Merer o ettecive capaclance calcolated hom e equan e - 3&

The specihcgnons Tor IR Amanl, and IRy ind dre used anily e indi e Lyvuie i 31wt proper oeraton over the ullem.
peialure sange 0"C= Ty = 10"CHis assured

AL MBASLIEIMEnts assume 1y r 50 ns

Assumas Ihal 1RCO S 1HE0 Tnant .

Assumes that 1RCDZ VACD Lnaal .

Meaasured with a current losd aquivatert to 2 TTL loads 1+ 200 A, - 4 mi) and 100 pF V=20V, ¥oL=-08 Vi
Operanon wirun 1he (R Imass o ensuras 1hat IRAC [mank can be mer 1gen imank s specdwed a5 4 reteience pomt only,
tACE 15 greater than the specihed (RED IMax] lvmin, 1hen access e s contiolled eectusvely by 10 AL
Enner IRRH 01 1QEH must be sanshed for o read oyl
These parametens are 1eterenced 1o TAS leathng edye wn ratidnn wede cycles aod 1o WHRITE leading edge in delayed wite o read-
modity wrie cycles

IWES, TOWDD. and TRWD 8re not ISInCive peanng paamens [hey are mdcluded in (e data sheat as elecineal chacagier
ENes tely P g 2 WCS Imink 1he Cycle s an gany witg cygle and the tdata aut pes will ieman open et Lhgt impedancet
Iheoghaul the wnire e, B LoD & WD Imand 308 VR 5 2 TR Lnd . 1ha Cyele 15 3 1ead wiilg Cyule nd 1he dana ow will
cuntd dala reag tiom the selecied cell, o reher of 1he above Se15 ol coldiiong s sisted, e condann of me data oul 131
SCCESS Tkl 15 indRIeINATE

T p mand dkehines ther ire A0 whiet b e achsses the apre e comdimwrearad s oot peferagceed o aolpi vollage levels
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4 PIN ASSIGNMENT COMPARISON

MC M58 MCMa517

I F

A3

A5

NG Yoo NG

PIN VARIATIONS

Pin Numb MCM4118 MCMG18 MCMaG17 MOMaER ] MCMBS4 MCMOBAS
1 VpR(~5 V) REFRESH N/C REFRESH NI REFRESH N/E
8 vppi+12 ¥t vee veo Vee vro Yoo Voo
9 Vool +5 V) NfC N/C AT A7 A7 A7
|
i
i1 .
[
; |
£ 2-59
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READ CYCLE TIMING

- 'AC
tRAS L
_ iy —— AR ———— ] ]
Ras viL K &_
05K o 'RP —— g
h—— 'Rep-——n | 'ASH: r‘—h:np—h .
ViH ¢ - CaS———— ]
o \ /
Vip
HAH
‘nSR-P—- 1-'1 IAscq - A M-
v
Adgresses H Aow Column A ..‘
Vi Ldoress AAAASAS AN
ACS —4
— ViH Ty
w BO0OO0000
viL m | O
ICAC——m
——— . tRAC————————— — b— toFF
YOH ¥ Vahd
Q IDa1a Out} voL High Z ‘]' D::a
—
WRITE CYCLE TIMING
ae —-
Vin —————————— R4S
E——— 1 \
753 s?——-—— AR , J K
ViL
IRSH VA ——p
fresu
[ A CO——— e — G A5 i o (CRP— e
¥IH /
a5 v \
TR AH ﬁ
‘aSE—fa——e [ 1ASC ] (- caH
ViH Row Column Y
Addresses v Address Address
L
oW —————
"WCs ‘TWCHE
YiH fwe R AR A )
— L/
w v JINRNNNANN LXK
L
AR W
-l
—1y
i 105 101
ViH OO K o0 OOOOCOOOOLOCOOOOOCOCONOOOOGON00
oowa i QANENIOANNENNY R R MO0
¥
Q iData Quy oH High Z
You
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'RAS-ONLY REFRESH CYCLE
{Crata-in and Wite are Don't Care, CAS is HIGH!

'RL

P gl

2l
I/T
N
—

Fa¥a¥ay,
B

XTI TN
XX e
444

'0‘.'
R RN

Yin ;
Addresses. Howe Zordones
Al 2B
YL

%

REAC-WRITE/READ-MODIFY-WRITE CYCLE

vl TR L
- Rasg
s " L —
Vi e
IREH IRP
VWCSH
—— 1RCD - ILAS | CRP-
v ,
m 1H l] /
Y
HAaH
tASR-P -1~—.1IA5C.1 el C o Hij
YiH Ao Lol
Addreses %w&)@( aogress
I | IRWOD - 101 —— i
‘cwp ™ TRV ——f
Vil W T ey
= O T
VIR )% %% e s
I — - ger
o e ]
Yor —
Q tDats Oub High 2 4 oo
voL L i Ll
ot IHAL
0s
ViIH . P L R LT L Ty v
\l'(lu LANMMAN RA AR RO )
PEse Y RILUXIRRXIXXKXXXKIKIN,.  cave IR
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Fin 15

MCME8S5 BIT ADDRESS MAP

2-62

Fin @
Row Address A7 A6 45 A& B3 A7 A1 AQ
Cotumn Address 47 A6 A5 A4 A3 A2 A1 Al D Cohimn Addresses
Row Ham Dec AT A8 A3 A4 AR A2 AD M
I_ T FE 25 1 1 1 ! 1 1 1 0
FFO2%6 1 1 1t 1 1 1 1
I v T R R )
fMOXE 1 1 1 1 16
Fa X0 0+ 1 1 1 1 9 1 a
FB. 21 1 1 1 1 1 4 1
R M8 0t 1 11 1 0 & 0
& mg 1 1 ' 1 1 g 0 1
.
.
.
.
.
L]
Bz ' 1 o0 o 9 0 9 190
[N T TR S T - Y R R |
e 13 v 0 ¢ 0 0 0 0 0
LI .- I N v R N« R v A A |
b4 #1220 o1 o0 1 1 1 11
c TE w0 1 1 1 1 10
§ OIS 4 1 v 11 1 g
.
< -
-
.
.
.
.
.
.
.
o 2zz8|
a5 Emoo .
*
2] 4 o9 0 0 O 1 o0 0
- o___gmanooooo11
gy b= 02 2 ¢ ¢ 0o o & 0 1 0
= 8 88§01100000001
3 4] 4] 0e 0 & g 3 0 0
e = BRERIZSCRE
igﬂﬁ ggvocniocmmhm1mm—o
§9c-— o So-=~oco=--o
§2F” - D= oS- ~@e
:__ Lol .O-—'—-——C'QOD
f-- - —asaoocooa
I-- - SonoococoOo0
n____ - O 0QoQoOo D
:-- - [ER= XN == ]
DE,.. == oSO 0o0
Data Swored = D 8 Agx e Ay
Cotumn L]
o A Owa
Al AC Storwd
[ o] Inverted
1] 1 True
1 il True
1 1 Inveried
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MCM2114
MCM21L14

4096-BIT STATIC RANDOM ACCESS MEMORY

The MCM2114 15 3 4026-bn random access memary labricated wilh
high density, fugh reliability N-channel sihcan-gate tachnology. For ease
af use, the device operates lrom a single pawer supply, is directly com-
patiple with TTL and DTL, and requires no clocks of refreshing becawse

. ot tully static operation. Data access s particularly simple, since address
selup nmes are not required. The outpul data has the same polarity as
the inpun data.
The MCM2114 is desigred for memory agphications where simple m-
“1erfacing 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 Tt lead aliows easy selection of an ndridual package when
the three-siate oulpuls are OR-ueg,
The MCM2114 senes has a maximum current of 100 ma. Low power
versions li e . MCMZ1L14 seres] are available with a maximum current
of only 70 mA.
® 1024 Words by 4-Bit Orgamzanon
® Industry Standard 18-Pin Configuration
® Single +% Yoit Supply
® No Clock or Timung Strobe Required
® Fully Stauc. Cycle Time = Access Time
® Maxmum Access Time
MCM2114-20/MCM21014-20 200 ns
N MCM2114-25/MIM21014-25 260 ns

MCM2114- 30/ MCM21014-30 300 ns
MCM2114-45/ MCM21014-45 a50 ns

@ Fuity TTL Compatble

® Commaon Data Input and Quiput

® Three-State Ouiputs lor OR-Ties

® Low Power Mersian Avaable

MOS

IN-CHANNEL, SILICON-GATE)

4096-BIT STATIC
RANDOM ACCESS
MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 707

L SUFFIX
CERAMIC PACKAGE
CASE 680

_.8
s 5

o AQ A1 AZ 4]
W

BLOCK DIAGRAM

»
w
‘HYL:“

naRilitiii

voe Ping
Vgg Ping
Wemory Srray
L] E4 Row
&4 Colomng

Row
Salect

b
|

Input
Datra
Camirel

|

2 8
7y

PIN ASSIGNMENT

PN N.nl_b_‘ES
iO-AQ Addiess Input
g \Wrnie Enable
5 . Lhip Select
001004 Data nput/ Cuipn
Vee ... Power | +5 Y]
Veg. L Ground
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MCM2114¢eMCM21L14

ABSOLUTE MAXIMUM RATINGS tSee Motat

Rating Valua Unit
Temperature Under Bias =101 +80 °C
Vohage on Any Pin With Respect 1o Vg =081 +7.0 W
0C Output Current 50 ma
Power Dissipation 1.0 ‘Wan
Operating Temperalure Range O +70 L
Swrage Temperature Range — 8516 + 150 0

NOTE: Ferrnangni device damage may occur 1 ABSOLUTE MAXIMUM RATINGS are ex-

This device conlans Circuiry 10 prowect
the npuls against damage due o Mmgh
slauc voliages or elecing fields, however,
1115 adwsed thal normal precauions be
taken o avond apphcation of any vollage
Tugher (han rmarmum raled vollages 10
this hagh-impedance circui.

ceeded. Funcnonal operation shaould be restnigled to RECOMMEMNDED OPERAT-
NG CONMDITIONS Exposure 10 huigher than recommended voltagas lor exlended

pericds of me could altect device reliabiliy.

DC OPERATING CONDITIONS AND CHARACTERISTICS
IFull gperaiing voltage and [eMperalure range unless othervse noted |

RECOMMENDED DC QPERATING CONDITIONS

Parametar Symbal | Min | Typ | Man. |Unif
Ve 147%) 50 52
W
Supply vohage . re 5 5 T
Logic | Vohage, All Inputs v Vim | 20t - | &0 |V
Legic 0 Wolage, All Inpuis ViU -05| - a8 W
DC CHARACTERISTICS
MCH2114 MCM21L14
Paramater Symbaol T it
¥ “Min] Tyo | Max | Mia] Trp] Max |0
Input Load Current LA Inpul Ping, ¥ q =010 55 V] W - - 10 _ _ 0 |4
10 Leakage Current (5=24 V. ¥po=04 ¥ 10 ¥Cr) ol _ ~_1wwf - -] w0 [aa
Power Supply Current (Y, =55V, Ipay=0ma, Ta =25°C) [Feleg] - B0 95 - — 65 | m&
Power Supply Current ¥ =585 ¥, Ipg=0ma, Ta =0°Ct [Tolob) - - 100 - - 0 | ma
Cutput Low Cureent Voyp = 0.4 o |21 60 ) - 211 60 - |ma
Quiput High Current ¥y =24 1H — - 14 -10} - ~14] =10 | ma
NOTE Duraticn not 1o exceed 30 secands
CAPACITANCE (1=1.0 MHz, T4 =25°C, penodically sampled rather than 100% tested)

Characteristic Symbol | Max Unit
input Capacinance 1V, =0 Vi T 5.0 pF
input! Qutpwl Capacnance (Voo =0 Vi Clio 50 pF

Capacnance measured with a Boonton Mewer or eltective capaciance calculated lrom the equanon = L&/ 4V
AC OPERATING CONDITIONS AND CHARACTERISTICS
tFull gperanng voltage and emperaiure unless utherwise naled |
Input Pulse Levels. G 8Woltro2 4 Vohs Input and Cuiput Tirming Levels 1.5 Volts

1TTL Gae and £y = 100 pF

Inpul Rise and Fall Times G ns Culput Load
REALD INOTE 1), WRITE {MOTE 2} CYCLES
MCMZVI4-20 | MCM2114-25 | MCM2114-30 | MCM2114-45
Paramaeter Symbol | MCM21L14.20 | MCM2IL14-25 ] MCM21L14-30 | MCM21L14-45_ | Uinit
Min_ | Max Min Max Min Max Min Max
Address Yahd 1o Address Con't Care TAVAX 200 - 250 30 A5G - ns
Address Vahd 16 Output Yahd TAVOY - 200 - 254 300 - 480 ng
Chip Select Low 1o Data Vald 15107y - 7o #5 100 - 120 ng
Chup Select Low to Qutput Don't Care 150X it - 0 - il 20 - ns
Chup Selact Fagn to Ouipun High 2 ISHOZ 1] n 20 - 100 ng
Address Oon't Care tg Quipul High Z LAY 50 50 ) 50 ns
Wiite Low 1o Wrile High wwLwH | 120 135 18] 200 ng
Wnite High 10 Address Qun'r Care whax } 20 20 0 0 - ns
Wrie Low 1o Quipur Fgh WALOZ 60 Liv] 30 100 ns
Data Vahd to Wr1e High IoVH 12 135 180 00 - ny
Write High 10 Dala Don’y TWWHDX o] (] il 0 ns

NOTES 1. & Aead ocLors dunng the overlap of a low 3 and o tagh W
2 A Wme ocows dunng the overlap of atow 5 and 8 low W
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M2114sMCM21L14

AEAD CYCLE TIMING (W HELD HIGH}

Y —
Adaress X
EABAATRALTRALHARAARRARARRRRNRARANY LN
ISLOY 1ehaz
sLax VANGE
9 v

WRITE CYCLE TIMING (NOTE 3V

-—— e AYAX =]
Address X
EEENTARANRRNARARNARNY S AL
oot [ A
w P LYLYWH ————— .-
ANAN F
— W02 ‘t-o—
o AT ALRELLRLRYY
ol ind bbb L LS L LN R
D RIBGRAIXIOXXXLK SORHRIERX XIS

3. e iow transnion oucwes smutianesushy wilh The W low Hansiian, the output butlers raman in a rugh impedance stale.

=g

T

WAVEFORMS
Wavelorm ingut
Symbal
MUT Bk
VALY

CHAaNGE
[CTF U R ETRY

CHANGE
FHUM L TOH

LN T ¢ aKt

ANY CHANLE
PEANAIY TE

2-65

Dt

WiLL At
wALILE

WILL CmahGE
Feligm bV

Wiy L CHAMNGE
FROM Y TOH

CHANGANG
STATE
LN RO

HItH
IMPEDANCE



MCM2114¢MCM21L14

TYPICAL CHARACTERISTICS

SUPPLY CURRENT versus SUPFLY VOLTAGE SUPPLY CURRENT versus AMBIENT TEMPERATURE
[ ]
— ~ M
g ~
= = T
£ S g -
3
2w £ P
b |t had ‘"\
-
£ "] g o0
= [t =
v . ]
& 65 o |
= = 55
1] 50
45 478 50 526 55 1 m 40
¥pr, SUPPLY VOLTAGE IVOLTS] T4, AMBIENT TEMPERATURE (9C)
OUTPUT SOUACE CURRENT versus QUTPUT VOLTAGE OUTPUT SINK CURRENT versus DUTPUT VOLTAGE

80 94

\ | | /

w
=

5.0 /

/

Iy OUTPUT SOURCE CUARENT {ma)
-
a

JgL. OUTPUT SINK CURRENT (m)

ot

o

P ]

\\ o /

" \ | ol—/

10 4 0 40 50 E0 L] o [N} 0.2 03 LX) (3]
Yoy OUTPUT YOLTAGE {vOLTS) ¥y, QUTPUT YOLTAGE (VOLTS)
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MCM2114eMCM21L14

NORMAL IZED ACCESS TIME versus TEMPERATURE TYPICAL ACCESS TIME versus TEMPERATURE

10 79 /
: A
4
E pss 4
i Z . —
- 7 £
2 10 e ¥ v
5 LI / ': /
3 1 s
o [~ & L~
= 0.65 = o 1
o W / - /
3 = 1
£ up -
z om0 ]
L3
05 138
] n 1] 2] 60 i [ B0 1]
- Ta TEMPERATURE (%C) Ty TEMPERATURE [OC}
MCM2114/MCM21L 14 BIT MAP
PIN 18
FIN 1 Veo
1023t 1008 (1023 1008 |1023—————1008 | 1023 4———— 1008
1007 1007 1007 1007
003 (PIN NO_ 12} D04 (PIN NO. 111 DO (PN NO 340 DO2 PN NG, 13
’
16 1% 16 16
15 % |15 - 15w [15 e————

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

REASSIGNED REASSIGNED
] PIN NUMBER ADDRESS NUMBER PIN NUMBER ADDRESS NUMBER
“ 1 Y 6 Al
. 2 A5 H a2
E 3 A4 15 LX)
4 4 A3 16 AR
| 5 AD 17 Ex)
P
£ 2-67



@ MOTOROLA

MCM2115A
MCM21L15A
MCM2125A
MCM211L.25A

24 x 1 STATIC RAM

The MCM2115A and MCM2126A families are high-speed, 1024 words
by one-bit, random-access memories fabricated using HMOS, high-
performance N-channel silicon-gate technoiogy. Bolh open collector
(MCM21154} and three-state output (MCMZ120A) are avallable. The
devices use fully stalic circuitry throughout and require no clocks or
uming strobes. Data gut has the same polanty as the input data.

Access times are fully compatible with the industry-produced 1K
Bipolar RAMS, yet offer up to 50% reduction in power over their Bipolar
equivalents.

All inputs angd output are direclly TTL compatible. The chip select
allows gasy selection of an individual dewice when outputs are OR-tied,
® Organized as 1024 Words of 1 8it
# Single +5 V Operation
& Maximuom Access Time of 45 ns, 55 ns, and 70 ns avaitable
® Low Operating FPower Dissipalion
# Fin Compatible o 934154 {2115A) and 934754 (21264}

@ TTL Inputs and Quiputs
® Uncommitied Collector 12115A) and Three-State {(2125A} Output

MOS

{N-CHANNEL, SILICON-GATE)
1024-BIT STATIC

RANDOM ACCESS
MEMORY

C SUFFIX
FAIT-SEAL
CERAMIC PACKAGE

CASE 62006

BLOCK DIAGRAM

Word Rx3A2
Dover Artay

| il

PIN AS5IGNMENT

Sense amps ™) c
And ontrol >
Wite Drivers Loge
Address Address
Decoder Cecoder
AQ AT AZ A3 A4 AR AB AT AB AD S WD
TAUTH TABLE FIN NAMES
A . Address
Qutput Quiput Do Data Input
gt 21154 Family 2125A Famiby Moda Q... ... . Data Qutput
SIwlbD [+ Q s .. Chap Select
H| x| x H High 2 Not Selected :CC ........... Lo SV{?upl:‘l:‘r
P 8 o
Ljtit H High Z Write "0 WS . . Write Enable
L L |H H High Z Winite"1"" -
L] H]|X Data Dut Daws Out Reaa
D508Y9/5-80
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MCM2115A+MCM21L15A*MCM2126A*MCM21L25A

ABSOLUTE MAXIMUM RATINGS (See Note:

Reting Velus Unit This device conlans ciréunry 1 protect the in-
Temperalure Under Bias =0 + 80 °C puls against damage due 1o fugh stang voltages
Voltage on 4ny Pin With Respect 1o Vg g -05e +70 e or electne fields, hovwever, 1115 adwised that nor-
DC Dutput Cutrent 0 Yy mal precaulions be taken 10 avond apphcauon of
. 2ny voltage higher than Maaimum rales voltages
Power Dissipanon ¢ Wan e this ligh-impedance orcut.
Operating Temparature Rangs O +70 g
Storage Temperature Range -850 + 150 C

NOTE:  Permanent damage may occur of ABSOLUTE MAXIMUM AATINGS
are axcesdad. Funchonal operaton should be restricted 10 RECOM-
MENDED OPERATING CONDITIONS Expasure 16 higher than recom-
mended voitages for exiended perinds of ume could atfect davice
reliability .

DC OPERATING CONDITIONS AND CHARACTERISTICS

{Full operanng vollage and 1emperature range unless ciherase noled |

AECOMMENDED DC OPERATING CONDHTIONS '

Parametar Symbol | Min | Typ | Max | Unit
Supply Voltage :(S;g 4.0?5 Sd(} 5 6’25 v
Logic 1 Vaoltage, All Inputs Yin 21 - ] W
Lagic O Voltage, Al Inpuis YIL -o13| - 18 W
DC OPERATING CHARACTERISTICS .
Parametar Symbol MCM21154 | MCMZILI5A | MCMZ1254 |MCM211.358 Unit
Min | Max| Min | Max | Min | Max | Min | Max b
Ingut Low Current {AH Input Pins, ¥n =010 5.5 V! T8 — -4a0] - -40 ) - -4 | - - 40 | uh
Ingisl High Current ™ — 4] - EN) - a0 - a0 | us
Qutpul Leakage Current {Vg, = 0.5/2 4 Vi oL - - - - - 4] - o] uh
Qutput Leakage Current (¥, =4.5 Vi ICEX - wl - || - — - - b
Power Supply Current (5= ¥y, Cutpuls Open Ta=26°C) e - 126 - 75 - 126 | - 7% | mA
Qutput Low Vorltage 1ln, =7 0 maA, 21204, 16 ma 21154] VoL - a5 - oag| - 045 | - Q.45 W
Qutput High Yoltage gy = — 4.0 mAl VOH — — - - 2.4 - |24 - v
Current Shon Circwt to Ground s - - - — — |-1a) - |-100] ma
MCM2115A FAMILY AC OPERATING CONDITIONS AND CHARACTERISTICS, READ, WRITE CYCLES
(TaA=01 20°C, Voo=50V +5%)
Pacameter . MCM2115A-45 | MCM21154-55 | MCM21154-20 Units
) Min | Mex | Min | Mex | Min | Max
Chip Select Low Culpul Valid ISLOY I3 ] & ki) ] a0 ns
Chip Select High (o Output Invahd tSHOZ - 30 - » - 40 ns
Address valid 10 Cutpul Yahd AWV 45 - 55 0 ns
Address Vahd 150 Culpul invalid TAVOX G - 10 - 10 - ns
Write Low 10 Guipul Dhsable TWILOZ - 0 - 5 - 40 ns
Write High 10 Quipul Vahd BAHOY 1] kil ¢] 35 Q 45 ng
Write Low to Writa High [Write Pulse Wadth) YWWLWH 30 - 9 - 50 - ns
Daa Valid 10 Write Low IDVWL 5 = 5 - 5 - ns
Write High to Data Do’y Cara {Data Hold} YAHDY 5 — 5 - 5 - ns
Address Valid 10 Write Low |Address Sewp) CAVWL 5 — 5 - 15 - ns
Write High 10 Address Don't Care - BAHA X 5 - 5 - H] = ns
LChip Select Low 10 Winte Low SLWL ] - 5 - 5 - ns
Write High to Chip Select High YWHSH 5 - 5 - 5 - n$
Addrezs Valid to Address Don't Care TAVAX - 45 - 55 - 70 ns
Crp Sedect Low 1o Chip Select High 5L5H - 45 - 55 0 ng
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MCM2115A*MCM21L15A*MCM2126A*MCM21L25A

MCM21L1BA FAMILY AC OPERATING CONDITIONS AND CHARACTERISTICS. READ. WRITE CYCLES

(Ta=010 70°C, Ve =50 V +5%)

N i Sybol MCMZ1 L15A 46]MCMZ1 LIBA-T0 Unis
Min | Max | WMn | Me
thip Salect Low 1o Cutput Valid 5.0V 5 i) ] E ] ns
Chip Seloeci High 10 Cutput Invahd 15HOZ - 0 - a ns
Address Valid to Cuiput vahd tavQy - 45 - T ns
Addrass Yalid 1o Cuipul fvand EAVOX 0 - W0 - ns
Write Low to Quigut Disable WLOZ — 25 ] m
Write High to Oulpul Vaiid "WHOV 0 % o} 2% ns
Write Low to Write High tWnte Pulsa Widihi MALWH A - S - ns
Dara Valid to Wnte Low IDVIL 0 - 0 - ns
Write High to Data Den't Care BANHDX 5 — 5 — ns
Address Valid to Write Low {&ddrass Setup) TaviINL 5 - 3 - ng
Wnite High to Address Don'| Care WHAX 5 - ] - ng
Chip Sedect Low 10 Winte Low ISLWL 5 - & - ns
Wnite High to Chip Selecl High WYHSH 5 - 5 - ]
Acdrass Valid to Address Don't Care TAVAX - 45 70 s
Chip Select Low to Chip Select High 15L5H - a5 0 ng
MCM2126A FAMILY AC OPERATING CONDITIONS AND CHARACTERAISTICS, READ, WRITE CYCLES
ITa=01670°C, vCC=50V +5%)
Paramatar . MCMIVISA 45 | MCM21254-66 | MCMZ1Z5A-70 Units
’ Min | Max | Min b Mex | Min | Max
Chip Select Low to Output Valid 5LV § 0 L] ® 5 4 na
Chip Seisct High to Quipul High 2 18HQZ - 0 - -} - 40 ns
Addrass Yalid 10 Quiput Vahd tAVOY - 45 - 56 70 ns
Address Valid 10 Qutput Invahd tayax G - 10 - 10 - ns
Wiite Low 10 Qutput High Z TuwwLoz — 0 — *H - a0 ns
Write High 1o Qutput Valid BAHOV Q 0 0 ¥ a 45 ns
Write Low 10 Wiite High (Write Pulsa Widihl bW LWH 0 - 40 — 50 — ns
Data Vakid 10 Write Low IDVWL 5 - 5 - 5 - ng
Writa High 10 Data Don't Care BAHDK L] - L] - L] - "
Address Valid 10 Wit Low | Address Setup) LAVWL 5 — 5 — 15 - ns
Wiite High to Address Don't Care BWHAK 5 — 5 — 5 - ng
Chip Sakect Low to Write Low SLWL 5 - 5 - 5 - ]
Write High to Chip Select High YWHSH 5 - 5 - 5 - n§
Address Valid 1o Address Don't Care LAV AX - 46 — 56 70 hat ]
Chip Salect Low to Chip Select High t5LSH - 45 - 5 - ) ng
MCM21L25A FAMILY AC OPERATING CONDITIONS AND CHARACTERISTICS, READ, WRITE CYCLES
ITa=0to 70°C, Voe=50V £5%)
Parametsr o JMCM2IL26A-45|MCM21L25A-70 Units
" Min Max Min Max
Chip Select Low to Ouipul Valid SOV E) 0 5 o ns
Chip Ssimct High to Quipul High 2 tSHOZ — i) - 0 ns
Addrass Yalid 1o Output Valid tavQy 45 - 0 na
Addrass Valid to Qutput tnvalid TAVOX 10 - 0 - ns
Wiite Low 10 Output High 2 bWwLAZ — 2% — 2% ns
Wit High 10 Output Valid W HOY 0 P} [¢] 25 ns
Wnte Low 10 Write High {\Wrilg Pulse Width) BAILWH k \J - a0 - ng
Data Yalid to Write Low DVWL 0 - 0 - ns
Wirite High 10 Deta Don’t Care BAHDK ] - [} - ng
Addeess Vakd 10 Write Low |Address Setupl . LaWVWL 5 — 5 — ns
Wiite High 10 Address Don't Care BAHAX 5 - 5 - ng
Chip Select Law to Write Low ISLWL 5 — 5 — ns
Wirite High 10 Chip Select High T HSH 5 — 5 - s
Addrass Valid 10 Addrass Don't Care LAVAK - 45 0 ns
Chip Select Low (o Chup Select High I5L5H - 45 - 0 na
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MCM2115AsMCM21 L15AsMCM2126AsMCM21125A

CAPACITANCE if=1.0 MHz, Ta=25°C, panodically sampled rather than QUTPUT LOAD
100% 1asted. ) vee
Charscteristic Symbod | Max | Unit

Input Capacuancs 1¥in =0 ¥ Lin 5 pF

Output Capacitance (¥ gg=0 V) Com | 8 | oF 300 0
Capacitance measured with 2 Boonton Meter or effective capaciance calculaled n8A Q
1eom tha equanon: =1y AV, < % pF

600 (including
9 scope and Jigh
21154 FAMILY

READ CYCLE TIMING 1
{5 Hold Low, W Held Hight

AEAD CYCLE TIMING 2'
(W Held Hight

WRITE CYCLE TIMING

TAVAX
addrass ¥ Ve o

fe———1avQYV
he- 100X
YOH
Q iData Guy Previcus Dala Vahd Data WYalid
Yoo
35V
Addressw Address Vahd .
ov
T\ ISLSH™ y— 35V
s N\ /| —ov
5OV ——™ 'SHOZ
VOH
0 IData Ol \L Data Valg }f v
- VoL
S | e — -
AVAX 15 v
Address |
ov
tSLWL«‘ lWHSHaI ;— 16V
N T
[}
t AviL- WHAX
sy
w
-0V
DVWL - HWHDX
5V
(RIS 0‘0
D {Data Int SRR ov

144 Tume Measuiements Reterenced 1o 1 5 V1
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MCM2115A°MCM21L15A*MCM2126A*MCM21L26A

WAVEFORMS OUTPUT LOAD
Waveform
Symbos frput Output Voo
Must Be Wil Be
Valid Valig 5
—m— Change Will Change N2BA 0—
FremHte L FromHwL . M of
3@:: Ingluding
M Changa Will Change Seope and Q)
From L to H From L to H
Don’y Care Changing =
m Arny Change Sate
Permitied Unknown

- High
impedance

READ CYCLE TIMING 1
: High
13 Held Low, W Held High! LAV AN |

. L __ ] ’ sV
Addrgss _)(_ . ov

[ laviw

21254 FAMILY

b Ay o Vor
& IOt Cutr FPravigus Date Vand Jara Vand
VoL
READ CYCLE TIMING 2
(W Held High) - 35V
Addmssm Addrass Valid oy
_t -
—_— StsH ————— 35V
5
I /| —ov
T5LQy ISHGZ
— VoK
Q (Data Dun Hi-Z Data vahd Hi-Z =
—Y3L
WRITE CYCLE TIMING f ,
LAV AX - - 35y
Address
v
1S L — TWHSH —™ a5y
SR\\\J\- ;t/ T
I
L—mvm — HAILWH] PHAX
35y
w N 4
—uv
IDvwW
pywL ’-_ WYHDX
&
(Ao

IR,

T
F AR Nf‘ SO ov

Data Out = Data n

T&I wme measurements reterenced to 1.5 W)
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MCM2115A*MCM21L15A*MCM2125A*MCM21125A

21154 FAMILY

WRITE ENABLE TO HIGH-Z DELAY PROPAGATION DELAY FAOM CHIP SELECT TO HIGH-Z

it Chip
Emable Select
'SHOZ
Dawa ——————————
Cutput Dara Hi-Z

0u1pu1 PRE——— R

ZT25A FAMILY

WRITE ENASLE TO HIGH-Z DELAY PROPAGATION DELAY FROM CHIP SELECT TO HIGH-Z

Winte
Chip
Enable Select
Data | Data
Cutput Chutput
Dala Data
Output Output

273



@ MOTOROLA MCM2115H
MCM2125H

Product Preview

MOS

IN-CHANNEL., SILICON-GATE}
1024 x 1 STATIC RAM

1024-BIT STATIC
The MCM2115H and MCM2125H tamilies are high-speed, 1024 words RANDOM ACCESS
by ane-bit, random-access memories fabncated using HMOS, high- MEMORY

performance N-channel silicon-gale lechnology. Both open collector
{MCM2115H) and three-s1ate output IMCMZ126M) are available. The
devices use Tully stauc circuitry throughout and reguire no clocks or
refreshing t¢ operate. Oata out has the same polarity as the input data,

Access bmes are fully compatible wih the indusiry-produced 1K
Bipotar RA&Ms, yet offer up 1o 50% reduction in power.over their Bipolar
equivalents.

Al inputs and outputs are directly TTL compatible, A saparate chip
select allows easy selection of an individual dewvice when QuIpuls are
OR-tied. ’
® COrgamzed as 1024 Words of 1 B

_ _ € SUFFIX

& Single +5 V Operation FRIT-SEAL

® Maximum Access Time of 20 ns, 25 ns, 30 ns, and 35 ns Availabie CERAMIC PACKAGE
CASE 62008

® Low Operating Power Dissipauon

® Pin Compatible 1o 934154 (2115H} and 9342504 (2126H}

® TTL Inputs and Qulputs

® Uncommitied Collector 12118H) and Three-Siate {2126H) Cutpuat

PIN ASSIGNMENT

BLOCK DIAGRAM Epvee
1940
R
Wora 2xR2 V= Pin 16 [
Diwver Anay ¥ag=PinB 130 A9
A : p 48
T MAAT
Sense Amps 100 46
and Conrgl aq ofas
Wrne Dovers  fugp—/| Loge ]
. T 4 T
PIN NAMES
Address Addrass A . .. Address
Decoder Qecoder c Data Inpul
- Q. Dala Output
B Crip Sedect
Ve + 5V Supply
ADAY A2 AD Ad A5 AG A7 AB AZ S W D %’ﬁss - . Ground
. . Write Enabie
TAUTH TABLE
Inputs ! . '
_ 2175H Family 2126M Famity Mode Molgrola reserves 1he aght 1o make changas 1o
5 W D Q Q any product herein 10 mprove relighility. func-
H X X H High Z Not Selected non o design Motorgla does not assume any
N Iy C m ioh 2 Wit 00 iability ansing out of the agplicaton or use of
m a ngh 7 W - e ary product or Citcuil described hergin; neilhar
L L 9 ne d0@s «t convey any heenss under its patent Hights
L H x Data Oul Data Qul Read nar the nghts ol athers.

NP2/ 11-80
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@ MOTOROLA MCM2147

4096-B1T STATIC RANDOM ACCESS MEMORY Mos .

The MCMZ2147 is a 4096-bit static random access memory
organized 3s 409G words by 1-bit using Motorola's N-channel silicon:
gate MOS technalogy. It uses a design approach which provides the

{N.CHANNEL, SILICON.GATE!}

simple timing features associated with fuly static memaories and 4096-81T STATIC
the reduced standby poawer associated with semi-static and dynamic RANDOM ACCESS
memories. This means low standby power without the need for MEMORY
clocks, nor reduced data rates due to cycle times that exceed access
times.

E controls the power-down feature. It is not a clock but rather
a chip select that affects power consumption. In less than a cycle C SUFFIX
time after E goes high, deselect mode, the part autornatically reduces FRIT-SEAL
its power requirements and remains in this low-power standby mode CERAMIC PACKAGE

as long as E remains high. This feature results in system power a0 mvadsbile

savings as greal as 85% in larger systems, where most devices are

"' deselected. The automatic power-down feature causes no perfor-
mance degradation.

The MCM2147 15 in an 18 pin dual in-line package with the

industry standard pinout. It is TTL compatible in all respects. The P SUFFIX
data out has the same polarity as the input data. A data input and PLASTIC PACKAGE
a separate three-state output provide flexibility and allow easy CASE 207-02
OR-ties.
# Fully Static Memory — No Clock or Timing Strobe Required
® Single +5 V Supply PIN ASSIGNMENT
# High Density 18 Pin Package
# Automatic Power-Down
+ @ Directly TTL Compatible=Ail inputs and Outputs
# Separate Data Input and Dutput
. # Three-State OQuiput
' ® Access Time — MCM2147-55 = 85 ns max

MCM2147-70 = 70 ng max
MCM2147.85 = 85 ns max
MCM2147-100 = 100 ns max

BLOCK DIAGRAM

3
Fi W, - Pin 18

e e PIN NAMES

; 3 . vgg = Ping

A2 ): Memory Array . Address lnpul
17 Aaow | g 84 Row Wrile €nabi

a8 \;‘: Select . . Write Enabile
. - 64 Columng . oeeeo... . Chip Enabile

AT x . ... .Daa Input

- am 15 }: Data Cuiput
: ; e { T .. ..Power {+5 Vi
" [ 7 e Grownd

? ‘o Column O Circuits g =]

Calurmn Select

TRAUTH TABLE

E|lw Mods Outpur Power
4| 5| &) 1a|13|12 H| x Mot Seiscted High 2 Standby
| | i 1 I | L L Write High Z ALtive
A3 A4 AS AGAIDAT ] Rasd Data Out | Active
DS9a21/10-80
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MCM2147

ABSOLUTE MAXIMUM RATINGS (See Notei

This de'vice CONLains circuitry to protect the
imputs agansl damage due to high static vollages
or elecicic fields; however, it iz adwvised that
normal precautions be taken to avowd applica:
tion of any vollage higher than mawamum rated
wvoltages to this hagh-impedance circuit.

HAating Value uUnit
Temperature Lladar Bias -10 10 +85 o¢
Voltage an Any Pin With Respect 1 Vg -05 1w +7.0 vdc
0OC Cutput Current 20 mA
Power Dissipation 1.0 Watt
Operating Temperature Range Qta+70 “c
Storage Temperaturs Range -B5 tg +150 °g

Note: Per device

may occwr if ABSOLUTE MaxXiMuUmM

AATINGS are wxceeded. Functional operation should be resincted
o RECOMMENDED CQPERATING CONDITIONS. Expasure to
higher than recommended vollages for extended periods of time could

affect aevice reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
IFull operating voltage and 1emperatule range unless clharwisa noted)

RECOMMENDED OPERATING CONDITIONS

Pararmetor Symbol | Min | Typ | Max | Unit
Yoo 45 | 50| 556
Supply Voltage ves o o 0
Logic 1 Vaoliage, All Inputs ¥y 20 — | veo| ¥
Logic O Voliaga. All Inputs YiL =03 - 08| v
DC CHARACTERISTICS
MEM2147-55 MCM 2147 - 70 MCM2147 -85 MCM2147 - 100
Paramater Symhot | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Unit
Irpul Load Current e - .01 10 - o 10 - o, 10 - om 10 b
(Al Input Pint, Wi =0 t0 5.5 VI
Qutput Leakage Current laL - LA 50 - o1 50 - 0.1 [v] - 01| 50 | wi
E=20V. Yoy =0to 55V
Powsr Supply Current Icc - [120] 170 ~ |10 |150 ]| — 8 |30 | - 90 | 110 | ma
{E = v, Outputs Dpen, T = 26°C)
Power Supply Current Igoz - — | wa] - - | 60| — — | wse | - -~ | 120 | ma
(E = W), Outputs Opan, T4 = 07C)
Srandby Currem Isg - 15 i) - ilv] 20 - 15 25 - 10 20 | ma
€= vy
input Low Voltage Vi -02] - 0B [-03]| - 08 |-03| - 0B |-03] - oB | v
lnpur High Valtags Vin 20 | — 60| 20| - 60| 20 )] — 60| 20 — 60 | v
Output Law Voltage Yo - - 0.4 - - 0.4 - - 04 - - 04 v
g, = B0 mal
Output High Voltege Vor 24 - - 24 - - 24 - - 24 - - W
tigH = -4.0 mAj}
Tvpical velues are for Tg = 25%C and Vg = +50 v,
CAPACITANCE FIGURE 1 - QUTPUT LOAD
(F=10MHz, Ty = 2591, perindically sampled rather than 100% tested.} Vee
Cheractaristic Symbal Max Unir L
Input Capacitancs (Vg = 0 V1 Cin 5.0 -1 SEw0
- 3
Qutput Capacitance (W, = 0 V) Cout 10 pF b
aQ
Capacitance measured with a Boonton Meter or ¢ftective capacitance calcutated a0 eF
3
[’ 0o ¢ == {including
from the squation: C el 1 copa and jig)
=
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MCM2147

AC OPERATING CONDITIONS AND CHARACTERISTICS

1Full op o8 and ’ ol unless Htharwise noted!
nput Pulse Levels Input and Oulput Timing Levels.... ... ...ccoooooion o 1.5 Voits
Input Rise and Fall Timés e 0 ns OupuL LOB. ... Sen Figure 1
READ, WRITE CYCLES
MCM2147-55 | MOM2147-70 | MCMZWTE5 | MCMI142- 100, .
Peramster Syrnbol - Unit
— Min | Mex | Min | Mex | Min | Max | Min | Max
Address Valid to Address Don’'t Care
{Cycle Time When Chip Enable is Held Aciiver | 8VAX | 55 [ =} 70 | - | & | - [ 100 ns
Chig Enable Laow 1o Chip Enable High 1ELEH 56 — n - 85 - 100 - ns
Address Valid 1o Quiput Vald LAccess) tAYOY - 55 - 70 - 25 - 100 ns
i ; TELOVI™ - 5% - o = % - 100 s
Valid (A
Chip Enable Low 10 Qutput Valid LAccess) v — = — 0 — % - 0 —
Address Valid to Ouipul Invalid tAVGX 10 — 10 — 10 - 10 - ny
Chip Enable Low 1 Qutput Invalid LELOX 10 - 10 - 10 - 10 — ns
{hip Enatde High 10 Output High Z tEHQZ ] 40 0 40 0 40 Q 40 ng
Chip Selection 1o Power-Up Time tPy [\] — 1] — [1] - [} - ns
Chip Deselection to Power-Down Time [ 5] ¢ k1] Q X 0 K] 0 0 n§
Address Valid to Chip Enable Low
(Addrass Setup) AvEL ¢ - ° - ° - o - ne
Chip Enabie Low fo Weite High TELWH a5 = = yiv] = 4] = Y
Actdreas Valid to Write High TAVWH 45 - 55 - w0 - 20 - ns
Address Valid to Write Low (Address Setupl LAVWIL 0 - 0 — 0 — 0 - ng
Write Low 1o Wrila High {Write Pulse Wichh} TWWLWH * - %) - b5 - 65 - ny
Write High 1o Address Don"t Care TWHAN 0 - 15 - 15 - 5 - ns
Data Valid to Write High 1DVYWH % 1] 45 56 - ns
Writa High to Data Don’t Care {Dala Hold) TWHDX 10 — 10 - 19 - 0 - ns
Write Low 10 Gutput Figh 2 tWLOZ 0 30 0 ® 0 45 [} =0 ns
Write High 10 Output Valid twHOV 0 - 0 - 0 - 0 - ns

“LELQy ) i5 access from chip enable when the 2147 is deselected for at least 55 ne prior 1o this cycle. L Q2 is sccess Trom chip snable for
O ng < deselect ume < 55 as, If deselect time = 0 ns, then tg L oy = TAVOY.

TIMING PARAMETER ABBREVIATIONS
tx X %X X
sgnal name from which interval is defined —'_l |
transition directson for first signal
sgnal name to which interval is defined
transition direction for second signal

The wransition definitions used in this data sheet are:

H = transition 1o high

L = transition to low

V = transition to valid

X = transition 1o invalid or don't care
Z = transition 10 off {high impedance}

TIMING LIMITS

The table of timing values shows gither a minimum or
a maximum limit for each parameter. Input requirements
are specified from the external system point of view,
Thus, address setup time i shown as a minimum since the
systam must supply at least that much time [even though
maost devices do not require it). On the other hand,
responses from the memory are spacified from the device
paint of view. Thus, the access time is shown as a maxi.
mum since the device never provides data later than
that time.



MCM2147

READ CYCLE TINING 1

— tayAx — -
{E H=id Lowl v
ACDRAESS } 4 4 tH
Vie
M tayav
+—‘nvox—¢-1
v,
Q {Deta out) Pravious Data Valid Dara Valid oH
Voo
READ CYCLE TIMING 2 [— tavEL
Vin
ADODAESS Address valid v
[N
_ TELEH -
E _'_ﬂ‘_ ViH
ViL
L.— teLay 'emozr'—
[— e ax —a]
. Vou
Q (Dsta aut) High 2 Dats Vel 1 HHighZz
——I Py |-- —--I tep ]-—
Yoo  lgp - mmm e - — -
Supply k
Currant sa
NOTE: W is high for Read Cycles.
WRITE CYCLE TIMING
| Tavak |
v
ADDRESS ™
Vi
TELWH
ViH
\‘ Vip
tavw “JI TWHAM
pe— lavwL —™ WLWH
_ z_—.—.— VIH
® AN oy
]
‘DVWH—&F—-I— BAHOX
© {Data in} Data Vahd

0 {Dats out}

XERRRRRIZRR o
ViL

Mr.uzj-—c-{ HMHQV

YO0, Bare Uaawtimed, OXRCOOCL0)

oM
L

Dats out = Detain

WAVEFORMS
Wavaform Input DOutput
Symbel
MUST BE WILL BE
VaALID VALID
CHANGE WILL CHANGE
m FAOMH TO L FROM M TOL
CHANGE WILL CHANGE
M FAOK L TOH FROM L TG H
DON'T CARE CHANGING:
m ANY CHANGE STATE
PERMITTED UNKNOWM
> - HIGH
IMPEDANCE
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MCM2147

DEVICE DESCRIPTION

The MCMZ2147 is produced with a high-performance
MQS5 technology which combines on-chip substrate bias
generation  with device scaling 1o achieve high speed.
The speed-power product of this process is sbout four
times better than earlier MOS processes.

This gives the MCWM2147 its high speed, low power and
ease-of-use, The low-power standby feature 5 controlled
with the E input. £ is not a clock and does rot have to
be cycled. This allows the user to tie E gdirectly to system
addresses and use the line as part of the normal decoding
Iogic. Whenever the MCM2147 is deseected, it auto-
matically reduces its power reguirements,

SYSTEM POWER SAVINGS

The automatic power-down fegture adds up to signi-
ficant system power savings. Unselected devices draw low
.~ standby power and only the active devices draw aclive
powser, Thus the average power consumed by a device
deciines as the system size increases, asymptotically
approaching the standby power level as shown in Figure 2.
The automatic power-down feature is obtained without
~_any performance degradation, since access time from chip
" enable is < access time from address vahd. Also the fully
static design gives access time equal cyele time so multiple
read or write operations are possible during a single select
period, The resultant data rates are 14.3 MHz and 18 MH:
tor the MCM2147-70 and MCM2147.55 respectively,

DECOUPLING AND BOARD LAYOUT
CONSIDERATIONS

The power switching characteristic of the MCMZ147
_ requires careful decouphing. 1t is recommended that a
“ o uF to 0.3 uF ceramic capacitor be used on every
other device, with a 22 gF w 47 yF bulk =tectrolytic
. decoupler every 16 devices. The aciual values 1o be used
will depend on board layout, trace widlhs and duty cycle.
Power supply gnading is recommended for PC board
- layour. A very satisfactory grid tan be deveioped on
8 twe-layer board with vertical traces on nne side and
horizontal traces on the other, as showr in Figure 3.
H tast drivers are used, terminatians are recommeanded
on input signal lines to the MCM2147 because signiticant
reflections are possibly when driving their high impedance
inputs, Terminations may bhe required to match the
impedance of the hne to the driver.

Lrenr,

e rer megprmmy e A o
B

T R T

FIGURE 2 - AVERAGE DEVICE DISSIPATION
varsus MEMOQRY SIZE

SYSTEM AVEAAGE DEVICE POWER

100% Dury Cyele

'sel L ! :
LK BE 6K A [T
MEMDRY $I2E IN WORDS
FIGURE 3 — PC LAYOUT
UCC Gnd

e = — —

Bulk
Dacguplar




@ MOTOROLA

MCM2147H

Product Preview

4096-8IT STATIC RANDOM ACCESS MEMORY

The MCMZ147H 15 3 4096-bit state random access memory organized
as 4096 words by 1-bi using Motorala's igh-perinrmance N-channel
silicon-gate MOS 1echnology {HMOS), It usés a design approach which
provides the simple timing features associated wath fully statc
memones and the reduced standby power associated with seme-stanc
and dynamic memonigs. This means low standby power wilhoul the
need for clocks, nor reduced data rates due to cycle tmes that exceed
access Limes.

E controls \he power-down leature. |1 is not a Clock bul rather 3 chip
select that atfecis power consumption. In less than a cycle fime atier £
goes high, deselect mode, the par automatcally reduces its power re-
quirements and remains i thes low-power slandby mode as long as E
remains fgh. This feature results in system power savings as greatl as
85% in larger syslems, where mast dewvices are deselecied. The
avtomatic power-down feature causes no performance degradation

The MCM2147H is in an 18 pin dual in-line package with the industry
standard pinout. 1tis TTL coampatible in all respects. The dala out has
the same polamy as the input dala. A data input and a separate three-
state output provide flexibilty and allow easy OR-ties.

MOS

N CHANNEL SILICON-GATE}

4096-BIT STATIC
RANDOM ACCESS
MEMORY

C SUFFIX

FRIT-SEAL

CERAMIC PACEAGE
CASE 72602

® Fully Stanc Memory — No Clack or Tirmng Strobe Regauired
® HMOS Technology
® Swgle + 5V Supply
® High Densiy 18 Pin Package
& Automate Power-Down
® Direcity TTL Compauble — Al Inputs and Qutlputs
& Separaie Data Input and Output
® Three-Siate Quiput
® Access Trme
MCMZ147H-35 = 35 ns Max
MCM2147H-45 = 45 ns Max
MCM2147H-55= 55 ns Max
BLOCK DIAGRAM
2 t VMes Pinog
At
s " o vgr Pan®
& }: - ernnry Array
17 (Raw 6d Aow
a6 15—"'_|:3: aelert 64 Colurmns
a7 ______X:
1%
s ——— 3
. [ I
=] [ Lolumn 10 Crrcanrs
Colurmn Select
I
- 10
s al s} 6] 1a]|10}12
w I T 1T T 1

&3 Ad AS A AIG AT

PIN ASSIGNMENT

PIN NAMES
A A1 Address lrpul
W ety Enabte
F hip Enahle
[ Date inpul |
(AT Dala Daipat
Voo Puowwen 74 5 W1
Wy Garfananel
hd
TAUTH TABLE
E W Mude Qutput Power
H X Not Selected High Z  Standby
Lot Wiile High 2 Active
L H Head Daws Out Achve

Motorola reserves 1he nght to make changes o
any praducy heren 1o improve reliabibly, lunc-
nn or desgrn Molorata dogs nol asseme any
habiy ansing oul ol 1he apphcation o use of
any product or orcur descnbed nerein, nether
thowzs 1 convey any Icknse under (15 patent nghis
mir 1he nghls of olhers

NP322/11-80




Advance Information

MOS

4096-BIT STATIC RANDOM ACCESS MEMORY {N-CHANNEL, SILICON.GATE)
The MCM2148 15 3 4096-bit random access memory fabncaled using 4096-BIT STATIC
HMOS, gh performance MOS 1echnology For ease of use, the device RANDOM ACCESS

operales from a single power supply, i$ directly compatble with TTL
and requires no clocks or refreshing because of fully static operaton.
Dara access s particularly swmple, since address setup temes are nal re-

MEMORY

quired. The pulput data has \he same polarity as the inpul data.

The MCM2148 15 designed for memary applicalions where simple in-
terfacing 1 the design obyective. The MCM214B is assembled in 18-pin
dual-n-hne packages with the industry standard pin-out. A separate
chip select (B} lead allows easy setecnon of an individual package when
the 1hree-state outputs are OR-ted.

& 1024 Words by 4-Bi Qrganization
HMOS Technology
Industry Standard 18-Pin Conliguraton
Smgle +5 Vol Supply
Mo Clock o Timing Strobe Required
Maximum Access Time

70 ng MCMZ148-70

B5 ns MCM2148-85
Power Dissipation

140 mA Maxmum LACtivel

C SUFFIX
FRIT.SEAL PACKAGE
CASE 726

L SUFFIX
CERAMIC PACKAGE
CASE 630

30 mA Maxmum {Standbyt

Fully TTL/DTL Compatible
Carmman Data input and Cutput
Three-State Cuiputs lor OR-Ties
Autormatic Power Down

PIN ASSIGNMENT

BLOCK DIAGRAM

Voo =Pin 16
Vgg=Pin 9
a
s ——f 3 —
a5 —2——-——D‘:
1
Al ”—Ix: Row : Mamory Arrgy
AT __.—:E Select 64 Aows
16 . 64 Columns
A8 — z
15
Al —|>J__-.
2 14 | ) - -
o *—-‘—*ﬂ— Column 10 Circuils
1
DOz 2 j_ Input Column Select P{N NAMES
12 Data ADAD . Adoress input
003 Control W Write Enable
1 [T oo .. Chig Seleey
D4 ‘B‘—‘ 0Q1-D04 Data Input! Quipu
r& vee . < FPower (45 V]
1 YSE o ... Ground
a
E 5| | 7| a =8
10
w a0 AL AZ AD
ADIBG1/9-80
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MCM2148

ABSOLUTE MAXIMUM RATINGS 15ec Notel

. Rating Value Unit Thus devi o
T = s V5 JevICE CONTAINS Circutlry 10 protect
emperature Under Bras 0w+B0] *C the inpuls againsl damage due Lo high
Vollage on Any Pin With Respect to Vg g -3510 +70} V static vollages or electne fields, howaver,
D¢ Qutput Current 20 ma, il i advised thal normal precautions be
Power Dissipaton 12 Wal, 1aken 1o avord application of any voltags
2 hugher 1han maxifmum rated voltages to

Operating Temperature Range Ow +70 C this high-mpedance circu.t,

Storage Temperature Range —E510 +160)| °C .

NOTE. Permanent device damage may oceur i ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operaton should be restricwad 1o AECOMMENDED OPERAT-
ING CONDITIONS. Exposura [0 highér than recommended vnllagas for extended
pevigds of tme could altec) device rebabiky.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full eperating voltage and temperature ranges unless olhenwise noled.)

AECOMMENDED DC QPERATING CONDITIONS

Paramatar Symbol | Min | Typ | Max
Vee 45 [ 50 | 58
ly Vol
Supply Yollage . ves o o A v
Logic 1 Woltage, All Inputs ) ViH 20 - 6.0 W
Logic O ¥olage, Al lnpuls VL -30| — Jog] v
DC CHARACTERISTICS
; Parameter Symbat | Min | Typ | Man | Unit
input Load Currant (AN Input Pins, Vi =010 5.5V, Voo = Max) Iy — |00V ] 10 | aA
Oulput Leakage Current IE= Vi, Voo =Max, Yout=01t0 45 V) Lol ~ (o1 ] ] aa
Output Low Yollege g, =5 mAl VoL - - | 04| mA
-Qutpyt High Voltage il = ~ 2.0 mA) . Yo 24 1 - — | mA
Fower Supply Current (V= 5.5,100=0 mA, Ta=26°C, E=Vy) gt - 100 | 125 | mA
Power Supply Current (Vjp=5.5 V. Ipg =0 mA, Ta=0°C, E=vyl ICC2 — = ] 140 | mA
Standby Current (Ve =Min o Man, E=viu) cca | — (12 ] 20| ma
Peak Power on Current (Ve =0 (o Vg Min, E= vy minl* IpQ — [ 3% ] 80| mA
Quigut Shont Cicun Current ¥y = GND 10 V) log |- 150} = [+150] mA
*A pullup resistor o Vo on he E input is required 1o kepp the dewice deselecied, otherwise, power-on current approaches ICC.
CAPACITAMNCE 1= 1.0 MMz, Ta = 25°C, penadically sampled rather than 100% 1esied.}
Charsctenistic Symbol | Max | Unit
Input Capacilance {¥ =0 ¥t Cin 5 pF
Cutpul Capagitance (Vg = 0 Vi Cout 7 | ef
FIGURE 1 FIGUAE 2
+5v +5Y
B0 100
o3 Q
0N 30 pF w01 5 pF

lincluding scope and jigl
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MCM2148

AC QPERATING CONDITIONS AND CHARACTERISTICS
(Full aperating voltage and lemperature unless olhenwise noled )

Input Pulse Levets ... ... .. .. .. ... . .OVolio30vons Inpun and Qutput Timung Levels 15 vohy
lnput Riseand Fall Times . .. .. .. .. ... ... ... ..10ns Cupwt Load e . .See Figure 1
Puramater Symbol MCMZ‘QWCMZ“&ﬁ Unit | Notes
. Min | Max | Min | Max
Address Vahd 10 Address Don't Care 1Cycle Time of E=)|1 tAYAX wml - [ 8] - |es
Address Vahd 1o Ouiput Vald (Address Access Time| tavow - 0 - a5 Mg
Address vahd 10 Qutpul Undelined TAVOX 5 - 5 - ng
Ctup Enable Low 10 Chip Enable Hhgh {Cycke Timed ELEH pin) - 85 - ns
Lhip Enable Low 1o Output Undefined ELOM % - 25 - ns 6
Chip Enable Low 1o Ouipul.\(al-d IChip Select Access Time) ::tg:; r ;g _ g: :: :1:,
[ Chip Selecuan 10 Powerup Time Py [i] — 0 - ns
Chip Desgtection to Powerdown Tirme g - 30 - D) ns
[ Chip Enabie High to Output High Z EHOZ [1] 20 [ O €
Chip Enabite Low 1o Write High TELWH 65 - BO ns
Address Vahd 10 Write Low (Address Setup! 1TAVWL L] - o - it
Wrie High 1o Address Don't Caré I HAX 5 - 5 - ns
Wrie Low 1o Wiite High (Wiite Pulse Widihl TALWH S0 - | &0 - LH
Data Vald 1o Wrie High LoYWH 5l - wl - g
Write High 10 Oata Don't Care TWHD =) - 5 - M5
Write Low to Quiput High & W2 1] Fi] 1] 3 ns [
Write High 10 Guiput Acive WY a - q - ng i)

NOTES. ~
1 Chip deselecied for greater than 55 as pror to E transimon low.
2. Chip deselecied for a hnite ume 1hat 15 less than 55 ns prion ¢ E transition Tow. Uf 1he deselect tme s O ns, the chp is by defmuon

sefected and access occurs according to Read Cycle 11

W s tugh lor read tycles.

Duwice 15 connnuously selecied. E = vy

Addresses vahd pnar 10 ar concdent with € transtion low.

Trananran 15 measured £ 500 my f-om mgh impedance with 1he load m Figure 2 This parameter s sampled and noy 100% tesied.

® o oa W

READ CYCLE TIMING 1 13, &}

{E HELD LOW, W HELD HIGH)
TavAK
am— N0 Y
[— Ay
Q iDaia Quil Frevous Data Vahd Data vand

READ CYCLE TIMING 2 {3, 5}
W HELD HIGH]

Address % Address Valid

- 'ELEH -

E N, .

TEHOZ
j——————TF| Oy —————»

High-Z bt— < - > High-Z
Q 10ata Quil ELGXW Data vald ) —

1Py p——1P(

Operanng
Curtan

Srandiy
Current




MCM2148

WRITE CYCLE 1
{W CONTAOLLED!

TAVAX

Address @< Address Vahd )@

TELWH

SN DA

- 1avwH
a1 Ay —] P 1y 2 —a]
e — B LWH

N\

o e ‘WHDX:M
W
D iDaa Inl - Daa Vahd
- oz ot gy ®
High Impedance
G {Daa Oul Data Undefinad /]
NOTE:

1. 1f E goes high simubanegusly with W high. the cutput remains i a high-impedance state
2. tyHaX is measured frorm the earlier of 5 or W gong tigh 10 the end of the write Cycle
3. During this penod, 0O pins arg in he quipul state S0 that the input signaks of opposite phase 10 the QUTDUS Must not be applied.
4. 1F 515 low dunng this penod. the DO gins are i the outpul state. Then 1he data input signals of opposite phase 10 the oulpuTs MUst not
- be apphed 13 them.
"6, Qs he same phase of wite data of (s write cycle,

WRITE CYCLE 2
i€ CONTROLLED!

o tavax
Addrass @K Address Vaid >@
PR A Py ELWH
E N /
.
TAVIWH — twhax'? —»

YN LWH

- TR ARSI

1OVWH ———m

TR
SRR
Pa¥ab ¥

0 iDaa in) Data Vald

High Impedance

Q (Daa Oud
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MCM2149

Product Preview

4088-8I1T STATIC RANDOM ACCESS MEMORY

The MCM2149 is a 4096-bit random acoess memoary fabricated using
HMOS, high performance MOS technology. For ease of use, the device
opetates from a single power supply, is direclly compatible with TTL
and requires no clocks or refreshing because of fully static operation.
Data access is particularly simple, since address setup LmMes are nat re-
guired. The output data has the same polarity as the input data.

The MCM2149 is designed for memory applications where simple in-
terfacing is the design objective. The MCM2149 is assemblad in 18-pin
dual-in-line packages with the industry standard pin-out. A separate
chip select (5 iead allows easy selection of an individual package when
the three-state outputs are OR-tied.
® 1024 Words by 4-Bit Organization
® HMOS Technology
& Industry Standard 18-Pin Configuration
& Single +5 Voit Supply
# No Clock or Timing Sirobe Required
® Maximum Access Time

MCM2148-70= 70 ns Max.
MCMZ143-86 =85 ns Max.
® Chip Select Access Time
MCMZ145-70 = 30 ng Max,
MCM2149-85 = 35 ns Max.
® Powaer Dissipation — 140 mA Maximum {Active}
& fully TTL Compatible
® Common Data Input and Outpul
® Three-State Outputs for OR-Ties
& Automatic Power Down Version Available — MCM2148

MOS

IN.CHANMNEL, SILICON GATE]

4096-BIT STATIC
RANDOM ACCESS
MEMORY

C SUFFIX
FRIT-SEAL PACKAGE

CASE 72602

L SUFFIX
CEAAMIC PACKAGE
CASE 680-08

BLOCK DIAGRAM

Veoe=FPm 8
¥gg=Pn9
Ad [ L
a5 2 {5
1 -
A = >‘: flow . Memo‘rav Acray
A7 Serct 646:; I°""5
alurnes
AR —}—6 *
1
A 5 ¥
14 1 = - - |
Do ﬂ* Calmn 1O Cirguits
13
0a2 nput Colurmn Select
12 Data
003 Contigl
"
[ss?) g
8 |
51 B| 7| 4 K
10 '
_ AQ A1 AZ AT

PIN ASSIGNMENT

PIN NAMES
Ad-A . .. Address lnput
W, Write Enable
T ...Chip Select
D01-DO4 .Daia Input/ Quput
Voo . .. . Power (+5 W)
vgs. e e Ground

Motorcla raserves 1the nght 1 make changes o
any product herein 10 improve relisbility, func-
tion or design. Molorola does nol assume any
kablity anging out of the application or use of
any product or circuil described hergin; neither
does il convey any license undar 113 patent rights
nor the rights of others.
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MCM2167

Product Preview

16,384-BI1T STATIC RANDOM ACCESS MEMORY

The MCMZ2167 is a 16,384-0n siat random access memory orga-
nized a5 16,384 words by 1-Dit using Molorola’s N-channel silicon-gale
MOS technology. It uses a design approach which provides the simple
uming features associated wah fully static memaories and the reduced
standby power associated wilh semi-stalc and dynamic memones. This
means low stangdby power without the need for clocks, nor reduced
data rates due 10 cycle times that gxceed access imes.

E controls the power-down feature. It s not a clock but rather a chip
select thai affects power consumplion. In less 1han a cycls time after E

goes high, desslect mode, tha part aumomatically reduces its power re-

quwements and remans n this low-power standby mode as long as E
remains high. This feature resulis in sytem power Savings a5 greal as
B5% in larger systems, where most devices sre deselecied. The
automauc power-down feature causes no performance degradarion.
The MCMZ2167 is in a 20 pin dual in-ine package with the industry

standard pinout 10is TTL compatible in all respects. The data out has
the same polarity as the input data. A data input and a separate Ihree-
slate output provide Tlexibility and allow easy QR-uies.
# Fully Static Memory — Mo Clock or Timing Sirobe Regquired
® Single +5 V¥ Supply
® High Density 20 Pin Package
® Automatic Power-Down
® Directly TTL Compaiibke — All Inputs and Three-State Quiput
® Separate Data Input and Quipul
® Access Time

MCMZ167-55 — 55 ns max

MCM2167-70 — 70 ns max

MCMZ167-88 — 85 ns max

MOMZ167-100 — 100 ns max

MOS

{N-CHANNEL, SILICON-GATE)

16,384-BIT STATIC
RANDOM ACCESS
MEMORY

L SUF
CERAMIC P

[ CASE 72902

Fix
ACKAGE

BLOCK DIAGRAM

PIN ASSIGNMENT

AD - Yoo =Pin 20
—{x— Vss=Pn 10 PIN NAMES
Lm - AQ-A13. Address Input
A7 3 W Wrile Enable
-—LGE: Memory Array E ...Chip Enable | -
A3 4 Agw 128 Rows o ....Data Input
TE. Selec! - 126 Columns Q.. Data Quiput
— ] A R Powar (+5 V]
511_1?—'Z . 1 e around
By
D 12 !
— Coiumn I/ Circuits TRUTH TABLE
Column Sak =T =
. E|W| Mode Qutput |  Power |
3 n | . H | X | Not Selectad High Z Standby
’ L|L Wine High £ Active
_ L H Read Data Out Active
G| 7[13] 14] 15| [ 19
vyl g T T T T T L
)
> AS LG AT AB A9 A10A13
NP326/11-80

EAN

2-86



@ MOTOROLA

MCM4016

Product Preview

2048 > B-BIT STATIC RANDOM ACCESS MEMORY

The MCMAE is 8 16,384-bin static Random Accass Memory organiz-
ed as 2048 words by B-bits, [fabricated wusing Motorola’'s high-
performance silicon-gate metal oxide semiconductor |IHMOS)
technalogy. 1t5 slatic design means that no refresh clacking circuitry is
neaded and timing requirements are simplifiad, Access time is equal to
cycle tme.

A chip select control is provided for controlling the fow of datain and
data out, and an output enable function is provided which gliminates
the need lor external bus butters.

The MCMAQ1E is in a 24-pin dual-inine package with 1he industry
standard pincul and is pinoul compatible with the industry standard
16K EPROM and 16K mask programmable ROM.
® 2048 Words by 8-Bits Organization
# HMOS Technology
® Single +5 Y Supply
& Fully Static: No Clock &t Timing Strobe Reguired
® Low Power Dhssipation —

B mw Typical {Standbyl
400 mw Typical {Active)
@ Maximum Access Time: MCWMA01E-20 — 200 ns
® Fully TTL Compatble
# Pingul Compatible with 'ndustry Standard 2718 16K EFROM and
Mask Programmable ROM
# Qutput Enable (G} Eliminates Need for External Bus Buffers

MOS

{N-CHANNEL, SILICON-GATE)

2048 < 8 BIT STATIC
RANDOM ACCESS MEMORY

L SUFFIX
CERAMIC PACKAGE
CASE NE

C SUFFIX
FAIT-SEAL CERAMIC PACKAGE
CASE 623

BLACK DIAGRAM

. Pin 24=Vc(
¥ (? e 4 Fin 12=Ygg
A: E [2 Row . Memaory Matns
:; 2 Decoder . 1287128
A5 —{ ]
I
——4{r—
9
0Qo 10 - -
D.Q1.ﬁ.‘.~. . Column 140
gg?W'— Inpuy
3T Dal
14 13
alu] L C ]
5as ‘]5 : = onirol Column Decoder
DQo6 3
oo7
1 23 22 19
&7 AB Ag
-
= 18
é 20 Contral
W2l Loge

PIN ASSIGNMENTS

PIN NAMES
AD-BIC. Addrass Inpul
Data Input/ Dutput
..Quiput Enable
...Chip Select

W Wirite Enable
Vio Power {+5 Vi
vgs. v GBround

Motorcla raserves the right 10 make changes 1o
any product felen to mprove ralability, func-
ton or design, Motorola does not assume any
listliry arizing out of 1he application or use ol
any product or circun described heran; reither
does i1 convey any licanse Lnder its patenl rights
new the nghts of others.
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@ MOTOROLA

MCM6641
MCM66L41

Advance Information

4096-BIT STATIC RANDOM ACCESS MEMORIES

The MCMEE41 series 4096 x 1-bit Random Access Memary 15
fabricated with high density, high reliability M-channel silicon-gate
technology. For ease of use, the device gperates from a single S-valt
power supply, is directly compatible with TTL and DTL. and requires no
clocks or retreshing because of fully static operanon. The fully static
operation allows chip selects to be tied low, turther simphiying system
timng. Data access s particularly simple, since address setup imes are

MOS

{N-CHANNEL, SILWCON-GATE}

4096-BIT STATIC
RANDOM ACCESS MEMORIES

-
nol required. The outpul data has the same polanty as the data input.
The MCM&641 is designed for memory applications where simpla in-
terfacing is the design objective, and is assembled in 18-pin duat-n-line :
packages with the industry standard pin-ours [ h I
® Single +10% +5 Vv Supply  SUFFIX
) _ | FRIT-SEAL CERAMIC PACKAGE
® Fully Siatic Dperation — No Clock, Twming Sirobe, Pre-Charge, or CASE 707-01
Refresh Required
& |ngustry Siandard 18-Pin Contiguration
& Fully TTL Compatible
& Common Dats Input and Cutput Capabmity P SUFRIX
® Three-State Cutpurs for OR-Twe Capability PLASTIC PACKAGE
® Power Dissipanon MCMB641 Lass Than 550 mw (Maximum) CASE 70702
MCMEELAT Less Than 385 mW (Maximum)
® Standby Power Dhssipanon Less Than 125 mW (Tymcat) PIN ASSIGNMENT
® Pluy-In Replacement For TMS4044
MAXIMUM ACCESS TIME/MINMUM CYCLE TIME
MCMEGS 120 MCMBGAT-30
MCMBELS1-20 20078 | icmesLat 30 300 ns
MCMEBE4 25 . MCMEEA1-45
MCMGBLAT 26 29005\ meeLa1-a5 450 ne
BLOCK DIAGRAM
PIN NAMES
ao——g | v
an 35 ADATL ... JAddress npuy
Eﬁ [w] .. .. ... Oaalnput
- Memopry Array  |E——Vp o
A2 e Fow | 64 Row Q Data Quiput
.&B-———{z Select B4 Coturnng 5. ... ... Chp Select
A;__{x: Ve Power Supply {+ 5V
Y- :’_.ng. ..... S " Gﬁlou;ld
. I
I = U 1 [wIFEEEINE | : = = &
Cata tnput 1 1 Cirints M conarn [ @
[ P — Impu otu il Seter Butier 2ata
DCata Lolu 2ler Crtpruat
. Cantral TAUTH TABLE
i ——y = —
; 5 w D a Made
S—|>u-
H # * High 2 Mot Selecied
| L L 1 High Z Wroe 0
A3 A4 ABATIAI0AY L . H High 2 e 1T
I FI = [T Hoal
ADIATHI2-78



MCM6641*MCMGE6L41

ABSOLUTE MAXIMUM RATINGS {See Note)

Raling Valus Unit
Temperature Unoer Bias -t o +80 oc
Vohage on any Pin With Respect 10 Vgg -051w +70 vde
DC Qutput Current 20 mA
Power Chissipation 1.0 Wan
Operating Temperature Range 0t «70 oc
Storage Temperature Aange =65 10 + 150 oc

Nots:

#ifect device reliabiliny

Fermanany cevica damage may occur of SBSOLUTE MAXIMUM
RATINGS are exceeded. Functional operation should be restricied
o RECOMMENDED QPERATING CONDITIONS. Expoture o
higher 1han recommended voltages 1o axiended pericds of time could

This dewvice conains circuitty o protect the
nputs against damage due 10 high Static voltages
or elécinic fields; hawever it s acwized 1hat
agrmal precautions beg aken to avoid apphica-
nien ot any voltage higher than maxumum rated
voltages to this high-imeedance cicant,

DC OPERATING CONDITIONS AND CHARACTERISTICS

1Full aperating voltage and temperature range unless orherwisa noted)

RECOMMENDED DC OPERATING CONDITIONS

Peramater Symbol | Min | Typ | Max | Unit
Supply Voltage :gg 4(']5 560 5(')5 v
Lagic 1 waltage, All Inputs YIH 0 - 6.0 W
Logic 0 Voltage, All tnpuis Vi -0%| - 0.8 W
OC CHARACTERISTICS
Parametar b MCMEB4 MCMESLAT Unit
i Min | Typ | Max | Min | Typ | Max
Input Laad Currant (Al Input Pins, Vin=0to 55V LI - - 10 - - 10 | b
Output Leakage Current ICE =24V, V=04 10 Vool ol - - 10 - - 0| ad
Power Supply Current IVee =S8V, lgyr=0mA, Ta=0%C) [ - A0 | 00| - 5 | 10 [mA
Output Low Vollags, g =21 m& VoL - |&1%] 04 - |01 | G4 v
COutput High Yollage, iy = 1 0 ma VoH |24 | - - 24 - - v
Cutpul Short Circuit Currant 0s* - - a0 - - a0 [ ma

*Duranon not 1o e=ceed 30 seconds

CAPACITANCE I1=10 MHz, T5 =25°C, ¥eg =540 Y. penodically sampled rather than 100% testedt

Charsctaciatic

Symbal | Max | Unit

Input Capaciance 1V, =0 Vi

Cin | 50 [ oF

Output Capaciance (Vg =0 v}

Coun 10 pF

Capacitance measured with a Boonlon Meter or eliecive capaciiance calcutated lrom e equation © = 14,74V

STANDBY OPERATION -
{Tymcal Supply Values)

Davica Supply Cparating Standby Max Standby Power
MCMEBA 1 Voo 5V 124V 225 M
MCMEEL41 Ve eV KEX 150 mw




MCM6641+MCM66L41

AC OPERATING CONDITIONS AND CHARACTERISTICS
[Fult operaling vollage and lemperature range unless olherwise noled]

Inpurt Pulse Levels. .. .. .. .. .. ... . 0BVolito20Vohs Input and Quipul Timing Levels. ... . . . 1% vais
Input Frse and Fall Trmes... ... ... ... ... .., R 10 ns Qutput Load...... ... 1TTL Gale and € =100 pf

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

MCMB641-20 | MCMEB41-25 | MCMES4T-30 | MCMEE41-35
MCMGEL41-20 | MCMEGLA1-25 | MCMESL 41-30 | MCMEELA 145
Paramaiay Symboi Min Max Min Max Min Max Min Max | Uninx

Asad Cycle Time tRC 200 - 250 - 300 - 450 - ng
Actess Time ta - 200 - 250 - 0o - 450 ns
Chip Selection to Output Valid 50 - 0 - 85 - 100 - 120 ns
Chip Selection ta Duiput Active 15X 10 - 0 - 10 - 10 - ng
Qutput 3-S1ate From Deselection 0nTD - 40 - 60 - 80 - 100 ng
Qutput Hold From Address Change O A S0 - w0 - L - B0 - na
Write Cycle Time : . e 200 - 50 - 300 — 4! — n
Write Time W TO0 = = 150 = Fiils) — N
Write Release Time WA [i] - L] - 0 - 2 - ns
Ouiput 1-S1ate From Write oTW - A - &0 - an - 100 ns
Data to Write Time Overlag 1Dw 100 - 1256 - 150 — 200 - ns
Crats Hold From Write Time : 10H [F] - a - [} — ['] - ng

READ CYCLE TIMING
(W HELD. HIGH)

tAc L

Aadrass * x

LURLUENNURRNRNNRANANAN | i

pl}—— 50—

‘oTo

[« 'sx | —-I oM A,

DDI.II

NOTES _ _
1 A Read occurs dunng the ovedap of alow S and 3 high W,
2. A Wnle accurs duning the overap ol alow S and a low W,
3 1 ihe § low ransiten occurs simubanesusly with the W low wanaton, he oulpul buliers reman in 3 migh-mpedance state.



MCM6641¢MCMEELA1

WRITE CYCLE TIMING (Note 3)

Addreu x

=N MMMV
WA
T Y ——
W AV
—fied  OTW p—
Bowt IS S S STTTTTTTTTLY
FiNNNNEFSERFRFErErsi
. - oM
tow  Be—
) P AR TR RN T A L N Y T T LYY Y .
o XXERQVOBOSENNNOOVOONTE  IEAXXXXXXXIRXXXX)

2-91



@ MOTOROLA

HEHGS1o
MekisEto
MCHGEB10

128 X 8-BIT STATIC RANDOM ACCESS MEMORY

The MCME810 is a byte-organized mermary designed for use in
bus-argamized systems. |15 fapnicated with M-channel silicon-gate
technology. For ease of use, the device operates fram a single pawer
supply, has compatitubiy with TTL and DTL. and needs no
clocks or refreshung because of static operation.

The memory is campatible with the MGBBU0 Microcomputer
Family, providing random storage 0 byte increments Memory
expansion is provided through mulniple Chip Select inputs.

Organized as 128 Byies of B Bits

Static Operation

Bidirectional Three-State Data Input/Qurput

Six Chip Select Inputs (Four Active Low; Two Active High]
Single 5-Volt Power Supply

TTL Compatible

Maximum Access Time = 450 ns — MCMEE10
360 ns = MCMBBA10

. & & & 0 0 B

MOS

(NCHANNEL . SILICON GATE}
128 X 8-BIT STATIC
RANDOM ACCESS
MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE P02

L SUFFIX
CERAMIC PACKAGE
CASE 716-06

Pil ASSIGNMENT

250 ns — MCMG8B10 "GNDY
004
D10
oz
ORDERING INFORMATION D3f]
Speed Device Temperature Range 040
70 MHz MCGBI0P, L 0 te 70°C 08l
MCBB10CP, CL -40 to +850C St
MIL-STD-8838 MCE810BICS -55 to +125°C o
MiIL-STD-883C MCBA10CICS : csof]
1.5 MHz MCGEA10F, L 0 to +70°C s
MCE8A10CP, CL - 40 1o +85°C =

2.0 MHz MCGBB10P, L 0 to +70°C

MEBDG MICROCOMPUTER FAMILY
BLOCK DIAGRAM

MCBEBC0
Migropracmssor

[

Rapd Only
Memary

MCMBE10

RAandom
ACCEEY
Memary

tntarfaca

Acapter

L |

Intariace
Adaptar

Modem

Y

Address Oata

Bus

Bus .

MCME410 - RANDOM ACCESS MEMORY
BLOCK DIAGHAM

Memary
" Crata
Matrix BS:::IS Buy
(128 ¥ at
[ 1
Selection
and Conirol

!

Memaory Sddress
and Conwol
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MCM6810oMCMGB8A10eMCME8B 10

MAXIMUM RATINGS

Rating Symhbal Valus Unit
Supply Voltage Ve -03w+70 Vde
Input Yoltage Yin -0.3tw+70 W
Qperoting Temperature Fange Ta T Ty oC
0t 20
-40 10 BS
-55 10 126
S1orage Temperature Range T“_q =65 o +150 oc
Thermal Resistance [T B2S Uciw

This devica contsii cicuitry G protact
The inpuls sgainst damege dus 16 high
SHatic voltegis or electric Pialds; however,
it i1 sdvised that normal pracsutions be
wken to avoid spplicatian of any voltege
higher than manimum rated voltages to
this high impedence circuit.

ELECTRICAL CHARACTERISTICS (Ve = 50V :5%, vgg =0, Ta = T to Tyy unlsss atherwisa notsd |

Charactaristic Symbol Min Typ Max Unit
Japut Currant {A,, AW, CSp, C54} fin - - 25 uhic
¥in =0 t0 525 V)
"Cutput High Voliage Voo 24 - - Vde
gy = -205 uAl N
Cutput Low Valtags VoL - - 04 Ve
ftoL = 1.8 mA]
Ouiput Leakage Current {Thrae.Stare) ITg) - - ] HAGE
(508 Y orTE =20V, vy =04V 1024V}
Supply Cutrem 1.0 MHz ice - - [:11] mAde
Ve = 526 V. all other pins grounded) 1.5, 2.0 MHz 100
Input Capacitance {8y, AAW, CSpy. Cog) Cin - - Pk pF
Viq =0, Ta = 25°C. 1= 1.0 MHz}
Output Capacitance (Dy) Cout - - 125 pf
(Vour =0.Ta = 25°C. t = 1.0 MHz, C30 = 0}
RECOMMENDED DC OPERATING CONDITIONS
Paramater Symiyal Min Nom Max Ly
Input High Yaltage ViH 20 - 525 Vae
Input Low Voltage VL -0.3 - o8 Vde
BLOCK DIAGRAM
e 2 DO
Al T3 — ol-—fie 3 1
LY - b~ 4 D32
a2 [ — Marmary IS 5 p3
A3 20 Bddres: Matrnis BuFier - -5 04
™ 19 Dacode L1128 n 8}
J— p—= 7 D5
a5 18— p—t B D&
a8 17 — p—a= o o7
55 1%
Ta 1
€53 13 farnar
Control
T2 12
8t ' v = Pin 24
3nd = Pin 1
Cs0 10 16 Rand Write




MCM6810eMCM6E8A10eMCMEBB10

FIGURE 1 — AC TEST LOAD

5.0 v
AC TEST CONDITIONS
Condition Valys A =260
Input Pulse Levels CAV w20V Teat Painy MMOE150
Inpur Rise and Fall Times 2 ns or Equiv
Cutput Load See Figure 1 130 pF " M7k
MMD 7000
ar Equi
' *Inchudes dig Capacitance
AC OPERATING CONDITIONS AND CHARACTERISTICS
READ CYCLE ivoo 250V 15%, Vgg = 0. Ta = T 19 Ty uniess otherwise aoied )
) MCMEE1D MCME8A 10 MCMGAB10
Charactaristic Symbol Min Man Min Max Min Max Umit

Read Cyele Time teyciR) 450 - 360 - 250 - "
Access Tune tace - 45() - 360 - 250 el
Address Setup Time tak 20 - 20 - 20 - o
Address Hold Time LAH Q - 1] - g — ™
Data Delay Time (Head} DDA - 230 - 220 - 180 "
Azad to Select Delay Time tacs 0 - Q - 0 - "~
Data Hold fram Address INDHA 10 - 1w 10 = ni
Qurput Hold Time tH 10 - 10 - 10 - ns
Data Hold from Read 1DHR 10 B 10 60 10 60 ng
Read Hola from Chip Selec tAH 1] - 1] - 1] - L]

HEAD CYCLE TWING

TevelRI

—————————— fpf ———————————— i

Aod s X 3.33 :X
—  tag [e— —e taq [
cs 0BV ,//,//// zov \,_
DpA ——d]
s 20v 3 DAYV _/l
—incs be— =
w8 27 W 2222222222
P [OH A, —
[ toHRA —
— y ———— i
Date Out ——-.‘.,_‘/: g:: 3 Cista Valid q>—

Nore: C5 and £8 can ba snpbied for oo ey tive
read cyclés provided A/W rsmeing at V.



MCM6810¢MCME8A 10 MCMEBB 10

WRLTE CYCLE Ve =50V 15%, Vgg =0, Ta = T 10 Ty unlest atherwise aoted.)

MCMGE10 MCMEEAT0 MCME8B10
Characteristic Symbaol Min Max Min Max Min Max Unit
Writa Cycle Time T toyo twi a50 - 380 - 250 - ns
Address Setup Time tas 0 - Forl - 20 - ns
Acgrass Hold Time LAH g - Q - 1] - ns
Chip Select Pulse Width teg 00 - 250 - 210 - ns
Write to Chup Salect Delay Time YNCS [+ - [{] - 1] - L
Data Setup Time (Write] oW 19¢ - 8o - 60 - ns
Input Hold Time L{Y] 10 - 1+ - 10 - nsg
Write Holg Time from Chip Select TWH Q -
WRITE CYCLE TIMING
— Toye [Wh
Agdrasy x‘ 32 \:,
- 4,5 et —— — — —— . IC§ s © 4, H —f—
"4
20w
asv ////// N
cs // 4
cE . Fa
20V W 0By /
"wes j— ™ fwn
R 0.8 v A
——————- oW tH i ——
. 2.0V
Pwe 3 Oars 1o sramie s AN

2-95

Nota: CS and CS can be enabled for consecutive write cycles
provided AW 1 strabied 10 Wy belore or concidant
swilth 1he Address changs sno remajng high far rima ty 5.




@ MOTOROLA

MCM2532
MCM25L32

4096 x B-BIT UV ERASABLE PROM

The MCM2532/25032 s a 32,768kt Erassbke and Electrically
Reprogrammable PROM designad 1or systerm debug usage and similar
apphcations requinng nonvolatile memary that could be reprogrammed
periodically. The transparent window in Lthe package allows the memory
coment 1o be ergsed with ultraviglet hght.

Far ease of use, the device operates from a single power supply and
has static power-down mode. Pin-lor-pin compatible mask program-
mable ROMs are availlable for large volume production runs of systems
initially using the MCM2532

# Single + 5V Power Supply
@ Organized as 4096 Bytes of B Bus
& Auviomatic Power-Down Mode (Slandby)
® Fully Sianc Operation (No Clocks)
® TTL Compatible During Both Read and Program
® Maximum Access Time =450 ns MCM2632
350 ns MCM2532-36
250 ns MCM2532-25
® Pin Compatible wih MCME84332 Mask Programmable ROMs
& Low Power Version
MCM25L32 Active - 50 mA Max
Standby — 10 mA Max
MOCM2BL32-26 Active — 20 mA
Stendby - 16 mA

MOS

(N-CHANNEL, SILICON-GATE)

4096 x 8-BIT
UV ERASABLE PROM

Ry

Ty

. SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 623802

L SUFFIX CERAMIC FACKAGE
ALSC AVAILABLE — CASE N6

MOTORDLA'S PIN-COMPATIBLE EPROMW FAMILY

INDUSTRY STANDARD PINOUTS

PIk ASSIGNMENT

arl @ N nafivee
AB[Q2? zapae
A5[]3 22049
A4f]4 21 [vpe
a3fs 20[E Progr
a20u 19 a0
aif] 18 [1AT1 '
AOQH 17 gDa?
ooy 16 1006
paign 1 1oas
pozg 1a[1D04
vgsl. XY 1 [vlox]
*PIN NAMES
A . Agdress
oo .. Dara Inpun Quipan
E/Piog Cruat Funcuon Enable
tPawer Down/Program Pulsel

"Mew Indusiiy slandard nomenclature

2-96
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MCM2632¢MCM25L.32

ABSOLUTE MAXIMUM RATINGS

Rating

Vealus Unét

~ | Temperature Under Bias

- 10w +80| °C

Operatung Tamperalure Range

O +70 C

This daviCa ConMns Circuitry 10 protect tha inputs

Storage Temperature

-85t +125| %

Adl Input/ Dutpul Yoliages wath
Respect 12 Vg5

+6t0 —03 | vde

Vep Supply Woltage wih Respect o Vs +8w =03 Vo

NOTE Permanent device damage may occur i ABSOLUTE MAXIMUM RATINGS are ex-
ceadad. Funchional operaion should be restncted 10 AECOMMENDED OFERAT-
ING CONDITIONS Exposure 10 fugher than recommended vollages (or entended
penods of nmne could attect dewice reliabiny.

apainst damage due 1 high static voltapes or elec-
fric; fidds; hownenagr, it 8 achvised that normal precay-
tipns b 1ekan 10 avoid apphcation of any volage
higher than maximum raied voltages 1o this high-
impadance circuit,

MODE SELECTION
Pin Numbsr
Mode S |2 2 2 |
1317 =
po |¥Yss | E/Prour vep | Vgo
{Read Daws Out | Vg W)L 5 Ve
{Output Disable High Z [vssg Vi lbwasyv] vee
Standby High Z [Vss Vik 6V | Voo
| Pulsad \
Program Data In [Vgg Vi to VIL ¥PPH | Yoo
Program Verily Data Out | V55 ¥iL &V veo
{Program [nhiba High 2 |¥s55 Yin Vepd | Yoo
BLOCK DIAGRAM
!
Dais Input/ Culput DRO-DA7 FIGURE 1 — AC TEST LOAD
. AEARAEE 2o
ﬁr
o C:;g:cd Input/ Cutpul Butiers AL=22k
. BEEEENE T““""’“T
o—t . o
o—t ¥ . _ 100 pf g 8k MMD6150
o—{Decoger| = ¥ Gating | or Equiv.
o—1 L MMEDW
- or Equiv.
L
o—
soan
*Includes Jig Capacitance -
o— . Memary
o— x - RMatrin
o|Decodar( + 1256 % 1261
Ot
\0—1

297



MCM2532sMCM25L32

CAPACITANCE tf= 1.0 MHz, T4 = 25°C, periodically sampled rather than 100% testad.|

Characieciatic Symbol | Typ | Mmx | Linkt
Input Capacitance {Vin={ VI Cin 401 &0 | pF
Cutput Capacitance Woy1=0V¥l Coun ag ] 1z | pf

Capacitance maeasurad will 3 Boomion Meler or effecuive capacitance calculated from the equation: Cm |4;/AY.

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Fully operating volage snd 1empecrsture rangs uniess othecwiss noted)

AECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unlt
Supply Valtage* MCM2ELA2/MOM2E22 | Ve 4.7% 60 £5
MOM2532-35/ MCIM2532.25 a5 §0 &5 Ve
MCM2EL32-36/MCM25L32-25 | vep | vee-06] 50 | vec+06
Input High Valtage Yin 22 — | ¥Yec :l 0| vac
Input Low Votiage viL ~01 - 0685 |wvde
RECOMMENDED DC OPERATING CHARACTERISTICS
| M MCM26L3D
Cheraciarietic Condition | Symbol [-1acT oo | MCMZBLE |,
Aduress and T Input Sink Current Vin=5.26 V lin — |l wj -] 10 ]a
Output Leakage Current You=5.26 V o -~ w0l - 10 | uA
Yo Supply Current* (Siandby} MCM2532
¥ MCMasazas|  ES VM el |- | % - 10 |ma
Ve Standby Current® [Standby) MCMZES2-26|  E=VviH ey | - | =] - | 5 |ma
W I . i ' )
¢ Supply Curmenl* | Active) MCMCM25'G2| = tec2 ol - 5 |ma
Ve Supply Curment® | Activel MM 2532 E=vi Ice2 — L] - |7 {ma
Vpp Supply Current* Vpp=5685V lppy’ | - 1 50| — |50 [ma]
Cuiput Low Voltage pL=2imA | Vg — |045] — |04 | ¥
Ouiput High Yoltage Igy= -400 ud | Yon 2.4 - 24 | - v

*Wieo must ba applied simuitzneously or prior 10 VPP, VCC must sl be switchad off simuitaneausly with or after ¥pp, With Vpe connecied
direcily 10 ¥ ¢ ¢ during the read oparation. tha supply current would be the sum of 1pp and 1GC. The additonal 0.8 V wlarnce on Yep makes
il poasible to use a driver cirguit for switching Vpp supply from ¥o¢ in Read mode to + 26 W for programming. Typical values are for
Ta=25°C and nominal supply voltages,

AL READ OPERATING CONDITIONS AND CHARACTERISTICS
{Full Operating Yoliage and Temperature Aange Uniaes Otherwize Noted)

input Pulse Lewals. ... ... ... ... ... .. Q.85 Yol and 2.2 Yoha Input and Qutput Timing Levels. .. .......... ..., ¢.8and 2.0 Vohs
Input Rnaang Fall Times. ................................ 20n¢s Ouputlosd. ... ... ... ... Swe Figums 1

MCMZED2-26 | MCMISE-38 | MCMZERE
Characterietic Symbol Unkt
Addreas Valid 10 Output Velid IE/Progr=Vy ) LAVOY - 250 - B0 | - |40 |m
E W alid 1EL QY - 250 - B0 - 0| m
E to High 2 Dulput 1EHOZ Q 100 0 1w | 0 [0 ne
Data Hold from Address (E= V), } taXDX o - 0 — 0| - | ns
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MCM2532eMCM251.32

AEAD MOOE TIMING DIAGRAMS IE = vi)

A (Address)

Address Vahd

K

tayvQy ——————~

AT v,
".’00

Q10az Outl
"R

STANDBY MODE

WA WL W i N TV,
0 KK ’o’o‘o’o‘o‘o 5

‘0
4&41.‘1...‘

T A % (] =

d
Chput vald m
K

A (Aadresst Address Valid X Mew Address Vala
k.
L
EAProge) Standby Mode \ Actve Mode /

N

p— £ H (7 — f Oy e

1 X

0 {Data Duik Oulpul ¥ahg D High 2 4 Quipu Vald

OC PROGRAMMING CONDITIONS AND CHARACTERISTICS

1Ta=28°C£6°Cl
RECOMMENDED PROGRAMMING OPERATION CONDITIONS
) P Symbol Min | Nom | Man Unit
Supply Vohtage VC&;::P'- "‘515 gg 5;5 vde
Input High Voltage for Data YiH 22 - |¥co+1]| vde
Inpat Low Voltage for Data Vi -01] - 0.65 Vde

‘Yo must be appNed simullaneously or prar o YPP. YCC must also be switched oft simullanecusly with or after Ypp. The
device must nol be inserted mto of removed from a board with Vep a1 +25 V. Vpp must not exceed the +26 ¥V maximum

specifications.
PROGRAMMING DPERATION DC CHARACTERISTICS -
Char ' Condition Symbol | Min | Typ | Mex | Unit
Address and E/Progr Input Sink Current Vin =526 /045 V W - | =1 0] ande
Vpp Supply Current [Vpp=25Y 1 V) E/Frogr=vin ep — | = { 0| made
VpE Programming Pulse Supply Current IVpp =26 W £ 1Y) ErProgr=vy IPP2 - - 0 | mAde
Ve Supply Curremt — MCM2532 = e — | - | 0| mAdc
AC PROGRAMMING QPERATING CONDITIONS AND CHARACTERISTICS
Ch et Symbl [ Min | Max | Unk
Addrass Setup Tine LAVEL 20| - ps
Vep Setup Time tPHEL 0 - ns
Data Satup Time \DVEL 20 - us
Addrass Held Time 1EHAX 20 - us
Vep 10 Ensble Low Time IPLEL 0 - ns
Data Hold Time tEHOZ 20| - Hs
Vpp HOld Time : EHPL 0 - RS
Enable (Program! Active Time tELEH 1" 55 | ms
Enabla |E/Progr} Pulse Transinon Time TIPE) 5 - ns
Vpp Rise and Fall Time from 510 25 ¥ tA. 1F 0% 2 us

*It ghorter than 45 ms {min! pulses are used, the same number of pulses should be applied after the speciic oata has been verified. .

2-99



MCM2532¢MCM25L32

PROGAAMMING DPERATION TIMING DIAGRAM

B P
Frograr Lt

!: Program \.-'emy——-hll

ViH 4
A {Address) X
h

Addrass N Vald

W
IL )
-I—IAVEL—bl "_'lEHA)(
YOH/YiH ;: W y " i
0 or Q iDaa) Hi-2 \ Data n Valid ¥ 4 Quiput Walid
A
Yoy
o DVEL— \EHQZ [ ELOV
[——1PHEL tELEH
VIH K\
E/Progr h
W
It 'T(EY o\ T(F)

—= —!p F

f

TEHPL

PROGRAMMING INSTRUCTIONS

Atter the campletion of an ERASE operation, gevery bit in
the device is in thé 1" state {represented by Dutpul Highl.
Data are entered by programming 2eros 10utput Lowl intg
the required bits The words are addressed the same way as
in the READ operation. A programmed “0" can only be
changed to a 1" by ultraviolet light erasure.

To set the memaory up for PROGAAM mode, the VPP in-
put [pin 21} should be raised 10 +25 V. The Yo supply
voltaga is the same as for the READ operation. Programming
data is entered in B-bit words through the data out (DG ter-
minats whils £/ Progr is high. Only *0's” will be programmed
when “¥s" and 1’5" are entered in the data word.

After address and data setup, a 50 ms program pulse (V|4
to VL) is applied 1o the E/Progr input. A program pulse is
applied to sach address locanon 10 be programmed. To
minimize programming time, a 2 ms pulse width is recom-
mended. The maximum program pulse width s 58 ms,
therefore, programming must not be attempted with a dc
signal applied 10 the £/Progr input.

Multiple MCM2532s may be programmed in paraliel with
the same data by connecting together hke inputs and appoly-

N LXK

ing the program pulse to the E/Progr inputs. Different data
may be programmed nto multiple MCM2532s connected in
parallel by using the PROGAAM INHIBIT mode. Except tor
the E/Progr pin. abl like inpuls may be common.

PROGRAM VERIFY for the MCM2532 is 1he read opera-
Ton.

READ OPERATION

After access time, data is valid a1 the outputs in the READ
mode.

ERASING INSTRUCTIONS

The MCM2532/25L32 can be erased by exposure to high
Intensity shortwave ultraviclet hght, with a wave-length of
2637 sngstroms. The recommended integrated dose {ia.,
UV-intensily X exposure timel is 16 Ws/cmZ. Ag an exam-
Fla. using the “Model 30-00F" UV-Eraser Turner Cesigns,
Mountain View, CA40431 the ERASE-time is 3§ minutes,
The larmps should be used without shortwave filters and the
MCM2532/ 261 32 should be positioned about one inch away
from the UV-tubes,
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MCM2532¢MCM25L32

TIMING PARAMETER ABBREVIATIONS

t
signal name from which interval is defined — I
transition dwection for first signat

signal name to which interval is defined

transition dwection for second signal

The 1ransition defimbions used mn this data sheet are:
H = trangition 1o high

N

transition 1o low

transition to valid

transition to invalid or don’t care
wransimon 10 off {high impedancel

Wavetorm
Swmbol

INNNN
7T

_-

TIMING LIMITS

X " The 1able of tming values shows either a mimmum of 3

maximum hmit for each parameter. Input requiremenis are
specified from the external system pownt of view. Thus, ad-
dress setup time is shown 35 3 Minimum sincé the system
must supply at least thal much time leven though most
dewices do not require it} On the other hand, responses from
the memory are specthed from 1he dewice point of view.
Thus, the access Lime 15 shown as @ maxirmum since the
device never provides data later than that tme.

WAVEFDRMS
Input Qutput
tust Be Wil Be
vald Wand
Change Wil Change

From H 1oL From H 1o L

Change Wl Change
From L 1c H Fram L o H

Con'y Care Changing
Any Change State
Permitted Unkngwn
High
Impedance
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@ MOTOROLA

MCM2708
MCM27A08

1024 X 8 ERASABLE PROM

The MCM2708/27A08 is an 8192-bit Erasable and Electrically
Reprogrammable PROM desngned for system debug usage and
similar applications requining nonvolatile memory that could be
reprogrammed penodigally. The transparent window on the package
allows the memery content to be erased with uitraviolet light.
Pin-for pin mask programmable ROMs are available for large volume

praduction runs of systems initially using the MCM2708/27A08.

MOS

{N-CHANNEL. SILICON-GATE!

1024 X 8-BIT
UV ERASABLE PROM

& (Organized as 1024 Bytes of B Bits
* Static Operation
o Standard Power Supplies of +12 W, 45V and -5V
& Maximum Sccess Time = 300 ns — MCM27AQE
450 ns — MCM2708
# Low Power Dissipatian N C SUFFIX
. ) . . ! FRIT-SEAL CERAMIC PACKAGE
# Chip-5elect {input for Memory Expansion CASE 623502
& TTL Compatible
® Three-State Outputs
& Pin €quivalent to the 2708
#® Pin-tor-Pin Compatible to MCMG5308, MCM&B308 or 2308
Mask-Programmable ROMs FERA'-M?:::":"‘“GE
. CASE 71607
PIN CONNECTION DURING READ OR PROGRAM
Mod Pin Mumber
oce 8.11.13-17 | 12 18 19 20 0 24 PIN ASSIGNMENT
Aead - Cout Vss vss VoD i veB vee
Program Nin Vgs Pulsed Voo | ViHw Veg Ve
Vine arr
a6
ABSQOLUTE MAXIMUM RATINGS (1} asl:
Rating Value Linit Mq 4
Cperating Tempersture ‘Qro+10 °c A3l
Storegs Temperature -65 g +125 °c
Vpp with Respect to Vgg +W e -0 Ve a2
Ve and ¥Wgg with Aespect 1o Vgg +1510-0.3 Vdc A1
Al Input or Quitput Voitages with Aespect to VR during Resd +15 m -0.3 Vde ACH
CS/WE lnput with Raspact t¢ Vg during Programming +20 0 -0.3 Vde pof]
Program Input with Respact to Vpg +35 10 0.3 Vde
Power Dissipation i 1.B ‘Watrs DlE
D20

Now 1:

Permanent device damaps Mmay occur if
ABSOLUTE MAXIMUM RATINGS are
axceeded. Functional operation should
pe restrictad w0 RECOMMENDED OP-
ERATING COMNDITIONS. Expowre to
higher than recommended voltagas for
extendad periods of tima could sffect
device reliptubity,

Vssq
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MCM2708*MCM27A08

BLOCK DIAGRAM

Data Qutput
co-oy
o
” Y
Proagrem
C:ntlml — Output Buitars
Twe o—] Love
4 |-=
-
A ¥
(Oacoder : ¥ Gating
O— M
O Bl
O
AQG—Ag < -
-
-
O— x : Mamory
oocod . Mateis
acoder
E {64 x 124}
-
-
O
i
\ o—

DC READ OPERATING CONGITIONS AND CHARACTERISTICS
{Full operating voltage and temparature range unless otherwise noted.)

RECOMMENDED DC READ OPERATING CONDITIONS

Parametar Symbol Min Nom Max Unit
Supply Voltage vege 478 50 628 Vo
Voo 1.4 12 126 Ve
Ve -5.25 -5.0- -4.75 Vae
Input High Voltage VIH o - Voo +10 Vdc
Input Low Voltage viL Vs - 0.65 Vg
READ OPERATION DC CHARACTERISTICS
Charseteristic Condition Symbol Min Typ Max uUnit
Address and £S5 Inpul Siak Current Vin = 5.25 ¥V or Vijq = VL lin - t 10 ui
Outpul Leakage Gurrent Vaut * 525V, CS/WE «5 v ILo - 1 10 ud
Vpp Supply Current Worst-Case Supply Currems IpD - &0 &5 ma
Voo Supply Current iNote 2 Al Inpuis High loc - 6 10 mA
Vg Supply Curreat TSAWE =50 V. Ta - 0°C g - 30 a5 ma
Output Low Valtage oL =16 ma VoL - - 0.45 v
Quiput High Voltage ton = -100 uA Vorl 3.7 - - v
Dutput High Voltage g = -1.0mA voH? 2.4 - - "
Power Dissipanon iNote 2} Ty = F0%C P - - /00 mw

Mote 2:
The total power dissipation is specified at B00 mW. 11 it not calculableg by summing the variows current {ipg, Igg. and lgg) multiplisd by

their respective volteges, since Currant paths exist betwesn the various power supplies and Vgs. The Ipp, Ige. and igg currenis should be
used 1O dRTErMing power supply capacity only. '

Vag must be applied prior to Ve and Voo VR must 350 be the [ase pawer supply switched ot
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MCM2708*MCM27A08

AC READ OPERATING CONDITIONS AND CHARACTERISTICS
{Full aperating voltage and temperature range unless otherwise noted.)

(Al timing with t, =

1§ =20 n3, Load per Note 3)

Date Gul

‘L

/H—h‘ah Impaciencet
VNI TTIII

Cutput invalia

Qutput Valid

{Low Impedancel

MCM27A08 MCM2708
Characteristic Symbol Min Typ WMax Min Typ Max Unit
Addresa 1o Qutput Delay tAD - 20 300 - 280 450 ng
Chip Select to Qutput Dalay [es] - &0 120 - 0 120 n
Deta Hold from Address IDMHA 0 - - ¢ - - m
Data Hold from Qessisction IDHD 0 - 130 o - 120 s
CAPACITANCE {pariodicelly sampled rather than 100% tastad |
Charseterintic Condition Symbol TYp Max Unit
Input Capacitance Win =0V, Ty = 26%C Cin 40 5.0 pF
{t = 1.0 MHz)
Output Capacitance Your 2 0V, Ty = 25°C Cout 8.0 12 aF
if = 1.0 MHz)
Note X
Output Losd = 1 TTL Gate and C = 100 pF {Includes big Capacitancel
Timing Messuremnent Aeference Levels:  Inputy: 0B Vand 2B Y
Qurpyrs: B Vand 24 W
ACTESTLOAD
LAV
A =22k
Test Fourt O—iy
MMOETE0
100 pF * 7 ar Equer
MDD
4 or Equre
o -
" tncludes Jig Capecitance
t4For Vot
READ OPERATION TIMING DIAGHAM
-
Addrans
.
L‘i tDHA —n]
£8/WE
WwE —
T DH D-
tao
o VAl S s

Qutput Invalid

{High Impedance}
LA
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MCM2708¢MCM27A08

DC PROGRAMMING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED PROGRAMMING OPERATING CONDITIONS

Parameter Symbol Min Nom Max Unit
Suppiy Voltage veo 475 50 525 Vae
Vpo 1.4 12 126 Vde
Vag -5.25 -5.0 -4.75 Vde
Input High Voltege for All Addresses ond Dawe VK 30 - Voo +10 Wdc
Input Low Yoltage lexcept Program) Vi iii - 0.85 Vde
CS/WE Input High Voltege (Note 4) Vil t1.4 12 126 Vde
Program Puise Input High Voltage {Note 4} ViHp 25 - 27 Ve
Program Pulie Input Low Voltage {(Note 5} VILP Vs - 10 Ve
Note 4 Referenced 1a Vgg.
Nots §: V)Hp - VL p = 26V min.
PROGRAMMING OPERATION DC CHARACTERISTICS
Charscteristic Candition Symbol Min Tvp Max Unit
Address and CS/WE Imput Sink Current | Vin =526 v te - - 10 uhde
Progeam Pulse Source Cuerent IT.T% - - 340 mAde
Program Pulie Sink Current KPH - - .1} mAdg
Vo Supdly Current Worst-Case Supply Currents oo - 50 :13 made
Vg Supply Current Al Inputs High Ioc - =) 10 mAde
Vap Supply current CS/WE =5 v. Ta =0% lgp - 30 a5 mAdc
AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature unless otharwise noted.}
Characteristic Symbol Min Max Unit
Address Setup Time 145 10 - us
CS/WE Setup Time toss 10 - us
Data Setup Timea ips 10 - HE
Adidress Hold Time 1AM 10 — HE
[ CE/WE Hald Time tCH 0.5 - u
Data Holo Time 1DH 10 - us
Chip Deelect to Qutput Float Delay 1pe 0 120 n¢
Program to Reed Delay toPR - 10 ui
Program Pulse Width 1Py [:K] 1.0 ms
Progrem Fulse Rise Time tpRA 06 20 M
Program Pulse Fall Time 1pfp 0s 20 L]
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MCM2708*MCM27A08

PROGRAMMING OPERATION TIMING DIAGRAM

1 of N Program Loops READ -
,r ’/ (Afrer N
ViHw L Program
- Loaps)
TS/wE
ViL
tCH
——to5E — = il Now &
I L &
VIH l's B 7 3
Address Addreg D Address 1 .. .1023 Aadress 0
ViL K § § ]
p—t a5 —= taH TAH 140
., {Aassd)
[
ViH 1 . s P77 77777
Oata / Data Qut Duts Out
[ 1nvalid ] veie
v ¢ I ¢ VIPIIIFS Y
L ¥ 7
et pg——e= toH oM
tPR | ow | tpr [ toPA—=]
d L
L
VIHP
Program )
Pulse

Note 6 The CS/WE transition must occur after the Program Pulse transition snd before the Address Tramition,
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MCM2708°MCM27A08

PROGRAMMING INSTRUCTIONS

After the completion of an ERASE operation, every
pit in the device is in the “17 state {represented by
Qutput High}., Data are entered by pragramming zeros
[Qutput Low) into the reguired bits. The words are
addressed the same way as in the READ operation. A
pregrammed 0" can only be changed 10 a 1" by ultra-
violet light erasure,
~ To set the memory up for programming mode, the
CS/WE input {Pin 20) should be raised to +12 V. Pro-
gramming data is entered in 8-bit words through the
data output terminals (D0 to D7),

Logic levels for the data lines and addresses and the
supply voltages {Vcc, Voo. VBB) are the same as for the
READ operation,

After address and data setup one program pulse per
address is applied 1o the pragram input {Pin 18). A pro-
gram loop is a full pass through all addresses. Total
programming time, Tpyyeal = N x tpy & 100 ms, The
required number of program ioops [N] is a function of the
program pulse width (tpyl, where: 0.1 ms < tpy <
1.0 ms; correspondingly M is: 100 < N < 1000. There
must be N successive loops through all 10034 addresses. It
is not permitted to apply more than one program pulse in
succession to the same address (ie., N program pulses to
an address and then change 10 the next address to be pro-
grammed). At the end of a program sequence the CS/WE
falting edge transition must accur before the first address
transition, when changing from a PROGRAM tw a READ
cycle. The program pin {Pin 18) should be pulled down
to VP with an active device, because_t_hi: pin sources a
smail amount of current (Ijp) | when CS/WE is at V|yw
{12 V} and the program pulse is at V| p.

EXAMFPLES FOR PROGRAMMING
Always use the Tpioa = Nx tpyy & 100 ms relationship.

1. ANl 8192 bits should be programmed with a 0.2 ms
program plse width,

The minimum number of program loops:
. TPiotal _ 100 ms _

N P d2ms 500 . One program Inop

consists of words 0 to 1023,

2. Words 0 to 200 and 300 to 704} are to he pro-
grammed.  All other bits are “don’t care”. The
program pulse width is 05 ms. The minimum
number of program loops, N = % = 200. One
program loop consists of words 0 tn 1023, The
data entered into the “dan’t care” bits should be
all ts.

3. Same requirements as examgle 2, but the EPROM is
now to be updated to include dats for words 850
ta 880, The minimum number of program logps is
the same as in the previous example, N = 200, QOne
program loep consists of wards 0 to 1023, The data
entered into the “‘don’t care™ bits shauld be alt 1s.
Addresses 0 to 200 and 300 to 700 must be re-
programmed with their original data pattern.

ERASING INSTRUCTIONS

The MCM2708/27A08B can be erased by exposure to
high sntensity shortwave ultraviolet light, with a wave-
length of 2537 A. The recommended integrated dose (i.e.,
UV-intensity x exposure time) is 125 Ws/era. As an
example, using the “Model 30000 UV-Eraser {Turner
Designs, Mountain View, CA94043} the ERASE time it
30 minutes. The lamps should be used without shostwave
filters and the MCMJI708/27A08 should be positioned
about one inch away from the UV -tubes,
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MCM2716
MCM27L16

2048 x 88(T UV ERASABLE PROM

The MCM2716/27L16 s a 16,384-bit Erasable and Electrically
Reprogrammable PROM designed for system debug usage and similar
applications requiring nonvolatile memory that could be repragrammed
perigdically. The transparent lid on the package allows the memory ¢on-
tent to e erasad with ultraviglet light.

Far sase of use, the device operates from a single power supply and
has a static power-down mode. Pin-for-pin mask programmable ROMs
are available for large volume production runs of systems initially vsing
the MCM2716/27L16.

# Single 5 V Powar Supply
® Automatic Power-down Mode {Standby}
® Organized as 2048 Byies of 8 Bits
® Low Power Yersion 27L16/27016-36 Active 50 mA Max
’ Standby 10 ma Max
27L16-25 Active 70 mA Max
Standby 15 mA Max
® TTL Compatible During Read and Program
® Maximum Access Time =450 ns MCM2716
350 ns MCM2716-35
260 ns MCM2716-25
# Pin Equivalent 10 Intel’s 2716
® Pin Compatible 1o MCMEIAIIGE
® Output Enable Active Level is User Selectable

MOS

{N-CHANNEL, SILICON-GATE}

2048 < 8-BIT
UV ERASABLE PROM

'€ SUFFIX
FAIT-SEAL CERAMIC FACKAGE
CASE 8234

1. SUFFIX CERAMIC PACKAGE
ALSD AVAILABLE — CASE 716

MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY

INOUSTRY STANDARD PINDUTS

PIN ASSIGNMENT

A7l
A6
as(]

. *Pin Namas
A .. Address
D0 . . .. Data Input/ Quiput
E/Progr . . . . Chip Enable/Program
. S Quiput Enatda

*New industry siandard nomenclaiure
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MCM2716oMCM27L16

ABSOLUTE MAXIMUM RATINGS
- Asting Valve Unk Thia device contains CHcuitry 10 protect the inpuls
Temparature Under Bias -0t +80 °c against damage due 10 high static voltages or slec-
Operating Temperature Range O +70 L tric fields; however, il is advised thel normal precau-
Starage Temperaturs -85 +125 on lipﬂ! be isken TO avoid spplicstion of any _\'UMUC
ANl input of Output Volages with Respect 1o ¥gg +6w -02 Vde .“'“""I thmc_lr:c:::rum reted voliages to this high-
Vep Supply Voliage with Respect 1o V55 “28to —0.3 | Vdc =
NOTE: Permanent device damage may oceur if ABSOLUTE MAXIMUM RATINGS are ex-
ceedad. Functional oparation should be iced to RECOMMENDED OPERAT-
ING CONDITIONS. Exposura 1o highar than recommended voltages for extended
periods of time could affect device reliabulicy .
MODE SELECTION
Pin Number
1,
Wode 1347 1 1% 2 2 2
00 Vss £/Progr G* Vpg Vee
Aead Data Qut Vgg YiL Vi veoc! Yco
Quiput Disabie High Z Vss Oon't Carg ViH k== vceo
Standby High Z V5 Vin Qon’t Care | Veg© vce
Pulsad
Program Dwe In Vgg ViL to ViR Vig VIHP Ve
Program Verily Dats Qut Vg5 YiL YiL VIHP vee
Program Intubst High 2 ¥ss VIL VIR VIHP veo
*in the Read Mode it Vppa Vg, then G {active low)
VEp S VIL, then G {active hight
BLOCK DIAGRAM
Data nput/Quiput DO0-DO7
FIGURE 1 — AC TEST LOAD
80V
B/Progr Conral |
& Logic Input Qutput Bufters Ay =2.2%
) [TTITITI] oot Point
o— |
- v “
j an . ¥ Gating 100 pF < ok MMDB150
. or Equiv,
o—] MMO7000
| = or Equiv,
O—e
AG-AI0 ol
o] Mamory *Includes Jig Capacitance =
o— X . Matrin
o | Decoder 128 % 1281
- .
o1 - .
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MCM2716eMCM27L16

CAPACITANCE /1= 1.0 MHz, Ta = 25°C, penodically sampled rathar than 100% tested)

Charwctatiatic Symbol | Typ | Max | Linit
nput Capacitance 1V,n=0v) : Cin 40| 80 oF
Output Capacitance {Vgy1=0 V! . Cout | 80| 12 § gF

Capacnance measurad with a Beanton Meter or effeciive capacitance caiculsted fram the equation: C = _Ie.l_
av.
DC OPERATING CONDITIONS AND CHARACTERISTICS
{Ful op g voltage and JT8 rangA unisss othenavise noted)
RECOMMENDED DC QOPERATING CONDITIONS
Paramoe Symbel Min Nom Max Unit
Supply Voltage® MCM2ILIB/MOMZIIG | 75 50 575 Ve
MCM27L16-35/ MCMZTL1B-25/ MCM27 18-36/ MCM2T16-25 cc 45 5.0 55
Vep Voo -06 5.0 Yoc+08
Input High Yohaga ViH 240 - vee+ 140 Wdc
Input Low Voltage ViL -0 - 08 Ve
RAECOMMENDED DC OPERATING CHARACTERISTICS
- e MCM2718 MCMZZL18
Charactentic Condition ¥ Mo | Typ | e | Min | Typ | Max Units
Address, G and E/Progr lnput Sink Current ¥in=5825V¥ lin - - 10 - - 10 | pA
Yo =525V
Cutput Laakage Currant oul l - - 0 - - 10
9% G50V Lo A
E/Progr="in
Voo Supply Current {S1andbyt 2716/2716-35 G=vy gt - - .| - - 10 | mA
: EiProgr=vin
Yoo Supply Current (S1andbyt 2716-26 _ E v oo -1 - % | -~ | -1 1% |ma
Voo Supply Current |Activel 3TIE/2716-36  iDutputs Openl | G= E!VTLr-ogrx: lcca _ _ we | — _ 50 | ma
= E/P -
Voo Supply Current |Activel ZH8-26 {Outputs Opent ¢ FIVI[ogr Ice2 - - 12061 — - 7O | mA
‘Vpp Supply Current® vpp =505V IPP1 - - | 60 | - - | 50 | mA
Output Low Voltage loL =21 mA VoL - - 104, — — | 045 | ¥
Cutput High Yoliage IoH= -4 pd | You 24| - - |24 - - ¥

*Vog must be appled simultaneously or pnor to Vpe. Voo must 8'so be switched off simultaneousty with or aftar Vep, With Vep connected
directly to ¥ ¢ during tha read operalion, the supply currant would than be the sum of Ipp and Igc. The addinonal 0.8 ¥ wierance on Vpp
makes it possible 10 use a driver circuil for switching the Vpp supply pin from Yoo in Reed mode Lo + 26 V for programming. Typicel values sre
for Ta = 25*C and nominal supply vollages.

AC OPERATING CONDITIONS AND CHARACTERISTICS

{Full operating voltege and p range uniess otherwiss noted)
Input Pulse Lewals ... .. ....... ... 0.BVoltand 2.2 Volis Input and Output Tlmmg Levals ... ... ... 2.0and 0.8 Volts
Input Aise and Fall Tirmes .. ...... ... ... .. .. Ans Output Load . . .. See Figure 1

- oy | MCMZYS-26 ACMITIS-38 MCMITV
Craractaritic c ' Min | Max_| Min | Max § Min | Max | o™

Addrass Valid 10 Qutpul Valid E/Progr=G =) TAVOV — | %0 ¢t~ 3w | - | 50
E¢Progr to Quiput Vakd Note B 1ELOV - | ® | - x| - 460
Ouiput Ensble to Quiput Velid B EtFrogr=v)_ 1GLOY - |w |- [w] - | s
T/Progi 1 A2 Dutput = tenaz | 0 | 100 [0 |0 | o Jwe]
Ouiput Disable 10 Hi-Z Qutput 'E.fProqr-V"_ 1GHOZ Q 100 Q 100 Q 100
Data Hold from Address E/Progr=G= ¥ LAXDX ] - 1] - a -
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READ MODE TIMING DIAGRAMS {E/Progr= Vi)

A {Addrasal

= laxox pe—

T {Output Enable}
|‘—tﬁ LEHY —

—t AN QY r———r—r——ian

pe—=1GHOZ

T

S ssS EK Ot Ve V3 '“'Z///l/
st Out tput Vall 1
- Yy Yol di e {9y
STANDRY MODE (Outputl Enable= v )
. Srndby Mode (E/Progr =iyl
A (Address) X
Standpy Mode \ Active Mode /

Pe—1EHGZ

b1 v (Nom 21 ’

QJ (Data S

Tl /////v:"a‘??/////ﬁ

Output Vadid

Vi

NOTE 2: 1, Qv ' referanced 1o E/Progr or stable address, whichever ocours last,

DC PROGRAMMING CONDITIONS AND CHARACTERISTICS
1Ta=26°C +5°C)

AECOMMENDED PROGRAMMING OPERATING CONDITIONS

Symbol | Min |Nom Max Unit

W 4. i .
Supply Voltage Vgs 2:5 52: 521235 vee
input High Voltage for Data ViH 22 - VYoo + Vde

Input Low Voliage tor Date

ViL -1 - 08 Vde

PROGRAMMING OPERATION DL CHARACTERISTICS

Ch Conit Symbol | Min [Typ | Max Uit
Address, G and E/Progr Input Sink Current Vin=5.26 Vinas ] Iy - - - 1 pAdc
VPP Supply Current (VPRP=26 ¥+ 1V) E/Progr=Vy_ | Ipey — — 10 mAdc
Vpp Programming Pulse Supply Currant (¥pp =28V £ 1 V) E/Progr= Vi 1PE2 - - 0 mAde
Ve Supply Currem {Qutputs Open) - [Tre) — = 160 mAde

AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS

Ch Symbol | Min Max Liniy
Addrass Setup Time 1avEH | 20 - s
Outgut Enabla High to Program Pulsa IGHEH | 20 - el
Data Ssiup Time ‘D\EH_?-E - ns
Address Foid Tima [Teax [ 20 - P
Quigut Enable Hold Time tELGL | 20 - us
Data Hold Time Lz | 20| - us
Vpp Setup Time 1PHEH | O - ns
Y¥pp to Enable Low Tima IELPL o - ns
Cutput Disable 15 High Z Quiput tGhOZ | 0 150 ng
{hitput Enable 1o Vakid Data 1E/Progr = V| ) wgLay | - 150 ns
Program Pulse Width EHEL | 1" 55 ms
Program Puise Rise Time PR 5 - ns
Program Pulse Fall Time i 1PE 5 -~ ng

- *If ghorier then 45 ms fmunt pulsas are used, the sama number of pulses should be appded alier the speciic data has been venfied.
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MCM2716eMCM27L16

PRAOGRAMMING OFERATION TIMING DIAGRAM

) Prog - Program Verily— !
A lAddress) X Address | N Valid K
it b—14vEN ELAX i
G 1Dutput \
Ensbisl
tGLOY — |<- . p-— 15 HOZ
D or Q {Datal >< Data In it 7 Data Dut igh 7
bl Y. Y s
—h ELOZ e
il P11 EH
1GHEH ~— btk fe——1ELGL—
EtProgr
pe—1rR P pF
fo— tPHEN —  fe—teLpL .
T T
PROGRAMMING INSTRUCTIONS

Aftar the completion of an ERASE operation, avery bit in
tha davice is in the 1" state lrepresentad by Qutput Highl.
Data ara antered by programming zeras [Jutput Low! into
the required bits. The words are addressed the same way as
in the READ operation. A programmed "0 can only be
changed 1o a 1" by ultraviolet light erasure.

To sat the memory up for Program Mods, the Vpp input
{Pin 21} should be raised ta + 25 V. The V¢ supply vollage
i3 the sama as for the Aead operation and G is at V4. Pro-
gramming data is entered in B-bit words through the data out
{0Q) tarminals. Onky 0’5" will be programmed when “'0's"
ang “1's” are entared in the 5§ bit data word.

After address and cata setup, a program pulse (VL to
Y4l is applied to the EfProgr input. A program pulse is ap-
piied 1 each address location io be programmed. To
minimize programming tme, 8 2 ms pulse width is recom-
manded. The maximum program pulse width is 95 ms;
theralore, programming must not be attempied with a dc
signa! applied o the £/Progr input.

Multipla MCM271fis may be programmed in parallel by
connecling together fike inputs and applying the program
pulsa to the E/Progr inputs. Different data may be program-
med inte multiple MCM2718s connected in parallel by using
the PROGRAM INHIBHT mode. Except for the EfProgr pin,
all likg inputs lincluding Ouipul Enablel may be commaon,

The PAOGRAM VERIFY mode with Vpp a1 25V is used to
determing that all pragrammed bits were correctly program-
mag.

RAEAD OFERATION

After access tima, dita is valid at the outputs in tha READ
moade. With stable system addresses, effectively faster ac-
cess time can be obtained by gating the data onto the bus
with Output Enable, :

The Stendby mode is available 10 reduce active power
dissipation. The outputs are in the high impedance stae
when the EfProgr input pin is high (¥ 4) independent of the
Output Enable input.

ERASING INSTRUCTIONS

The MCM2716/271L16 can be erased by exposufe to high
intansity shortwave ultraviolet light, with a waveiength of
2537 angstroms. The recommended integrated dosa {i.e.,
UV-intensity X exposure time) is 15 Ws/cme, As an exam-
ple, using the “Modal 30-000" UV-Eraser (Turer Designs,
Moumisin View, CA 94043 the ERASE-time is 36 minutes,
The lamps should ba used without shortwave filters and the
MCMZ718/MCM27L18 shouid be posinigned about one inch
away from the UY-tubes.
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TIMING PARAMETER ABBREVIATIONS

TIMING LIMITS

XX X X The table of timing values shows either a minimum of a
signal nama from which interval is definad —— I maximum lmit for sach parameter. Inpul requirements ara
transition direction for first signal specified from the external system point of view. Thus, ad-
signal name to which interval is defined drass setup lime is shown as 8 mMinimum since the system
transitior: direction: for second signal must supply at least that much time {even ihough most
devices do not reguira ith. On the gther hand, responses from
The trangition defintions used in this data sheet are: the memory are specified from the device point of view.
H = transition to high Thus, the access time is shown as a maximum since tha
L = transition to low device never provides data later than thart time.
Y = fransition to valid
X = transition to invalid or don’t care
Z = transition 1o off {high impedance)

WAVEFORMS
Wavatorm nput Output
Symbal
Mus1 fie will Be
Wahd Vald

_m Change Wil Change
From H w L From H to L
M Change Wil Change
From L 1o H From L o H

Don'y Care Changung.
TIRKR A crarse S
Parrmted Unknown

: High
Impedance
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TMS2716
TMS27A16 |

2048 X 8 ERASABLE PROM

The TMS2716 and TMS27A16 are 16,384-bit Erasable and
Electrically Reprogrammable PAOMs designed for system debug
usage and similar applications requiring nonvolatile memory that
could be reprogrammed peniodically. The transparent window on the
package allows the memory content to be erased with ultravioiet
light. The TMS2716 is pin compatible with 2708 EPROMs, allowing
easy memaory size doubling.

Organized as 2048 Bytes of 8 Bits
Fully Static Qperation [No Clocks, No Refresh)
Standard Power Supplies of +12 VW, +5 Vv, and -5 ¥

Maximum Access Time = 300 ns — TM527A16
450 ns — TMS52716

Chip-Select Input for Memary Expansion

TTL Compatible — No Pull-up Resistors Reguired
Three-State Qutputs for OR-Tie Capability

The TMS2716 is Pin Compatible to MCM2708 and
MCMEIT08 EPROMs

* & -8

]

MOS

(N-CHANNEL, SILICON-GATE!}

2048 X B-BIT
UV ERASABLE PROM

€ SUFFIX
FRIT-SEAL PACKAGE
CASE 623A.02

L SUFFIX
CERAMIC PACKAGE
CASE 71607

BLOCK DIAGRAM

PIN ASSIGNMENT

Crats Inpu v/ Output a7
©oo-na? 261
Fa W
’ ~ a5
BARARAN .
' § tProgr) O— Cantrol a3l
. Input/Output Buffary
Progrem Enable (E) O  L09€ Azl
[[TT 1 1] 10
' — | A0l
e
o—vt v |z ool
Dacodar] ¥ Gating
o . pan
o— ™ oo2(]
v5s (0
o— .
ap-A10 -y
ﬁ o—] | PIN NAMES
H AGAND.. L Address Inpuls
x : Memory Matria po(DO? .. ..Data Input (Frogram or
o . 1128 % 128} Oulput [Read!
Decader : Lo Program Enable
o : .. Chip Setect
* tFrogil L. .. ... Program Pulse
o— vap. - & ¥ Pawer Supply
L 1 Ve ... +5 ¥ Power Supply
00— VoD, ... ..+ 12 Pawer Supply
Vg .. L L Ground
05968 R1/1-19
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TMS2716¢TMS27A16

ABSOLUTE MAXIMUM RATINGS (1}

o
Operating Temperature QO+ 70 oc
Storage Temperature - =65 to +125 o¢ Fin Number
Vpp with Respect to Vg +201t0-032 v a-1,
Vg and Vgg with Flespect to Vgg 1510 -0.3 v Mode | 13-17 18 24
" Al lnput or Qutpur Voltage with Aespect to Vg During Aead +15 10 -0.3 W Aead Dout \‘f\:ll. ar Veg
. 1H
1E) Input wah Respect to Vg Duning P mi +20 to 0.3 v
BT W : e &g Duwning Prograrmming . Program O Pulsen Virvs
Program {nput with Respect 1o Vgg +15 w0 -03 W vige .
Power Dissipation 18 Watts
NOTE 1: Permanent device damane may occur d ABSOLUTE MAXIMUM RATINGS are
excegged, Funcoanal cperatian should be restricted o RECOMMENDED
DPERATING CONDITIONS, Exposure to higher than recommended voltages for
extended periods of Lime could aflect device reliabilivy . .
DC READ OPERATING CONDITIONS AND CHARACTERISTICS
tFull operating voltage and temperature range unless gtherwise noted)
AECOMMENDED DC READ OFERATING CONDITIONS
. Pargmutar Symbol Min NHom Max Unit
Supply Voltage TMS2716 Voo 475 5.0 525 v
Voo 114 12 126 v
VYRR -6.28 -50 -4.75 v
TME2TATE Ve 45 50 55 v
Voo 108 12 13.2 '
VaR -55 -50 -45 v
Input High Yoltage Vi 2.2 - Vop+ 140 W
laput Low Voltage Vi Vgg - 0.65 v
READ OPERATING DC CHARACTERISTICS
Charscterisiic Condition Symbod Min Typ Pax Uni
Address Input Sink Current Via = Vioomas o Vi = V) bin - 1 10 ui
Qutput Legkage Currem Vot = YEpmak ang S =56 v W - 1 10 )
Vpp Supply Current Worsi-Case Supply Currents oo - - 65 mA
Voo Supply Current Al Inpang High Igc — - 12 ma
Vg Supply Curreat (EV=50V. T4 =0%C 188 - - 45 A
Qutput Low Voltage I = 1.6.mA VoL — — 0.45 v
Quiput High Voltage 1oR = =100 pa VM1 a7 - - W
Output High Voltage IgH = =1.0mA VOHZ 24 - - v
Vgg must be applied prior to Ve and Vpp, Vag must atse be the last power supply switched off.
CAPACITANCE {periodically sampied rather than 100% tested}
Charactaristic Conditi Symbot Typ Max Unit
Input Capacitance Vin =0V, Ty = 269C Cin 40 [ 60 pF
{1 =10 MHz)
Outpur Copacitance Vour = 0¥, Ta = 25°C Cour 80 12 oF
i1 = 1.0 MHz}
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TMS2716eTMS27A16

AC READ OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperatuie range unless otherwise noted}
LAl timing with t;. = tf = 20 ns, Load per Note 2)

. TMEZT1E TMSZTA1G
Charattaristic Symbol Min Max Min Max Unit
Addrass to Ouiput Delay 18y 450 - 300 ny
Chip Select 10 Culput Delay O - 120 - 120 ne
Data Hold from Address 1AXQZ T - 10 : s
Data Hold liom Daseleciian 1SHOZ W0 129 10 120 ng
NOTE 2: Output Load = 1 TTL Gate and C = 100 pF [lacludes Jig Qapacitance) AC TEST LOAD

Tiernng Measyrement Relerence Levels — Inputs: DB V and 2.8 v

Quupws. 0B Vand 24V nyv
R =22k
Fase Fawng
MG LG
By
?ODI!f‘/-I-\ RS M
SR
b
“lrcludes 1ig CanaeiTance
TTFan Vop

TIMING PARAMETER ABBREVIATIONS

Ty X x x
signal name fram which intervai s definedi‘
transition direction for first signal
sigral mame 1o which interval 15 gefined
transition direction for second signal

The tranmsition detinitions wsed in rhis data skeet are

H = trarisition to high
L = transition {0 low
V = rransition to vatid
X = transition to invalid or don't care
2 = transition 1¢ off (high impedancet

TIMING LIMITS

The table of nming values shows either a mmimum or
a maximum [imit for each parameter. Input reguirements
ae specified from the external system point of view,
Thus, address setup time is shown as a mimimum since the
SYSTEM MUST suppey at leasr that much time {even though
maost devices do not require 11h. O the ather hand,
responses from the memory are specifred from the device
pomrt of view. Thus, 1he access tme s shown as a maxi-
mum singe the device never provides data later than
that ume.

READ OPERATION TIMING DIAGRAM

Aclcrass Valid

Chip Select, 5

p— tp gz ——in

15 oy e

T ISHO

tavay

Dave Dut, Hugh 2

Chapun Valhd

ILow Impedancel

; Hagh 2

VAN
A
~
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OC PROGRAMMING CONDITIONS AND CHARACTERISTICS

{Full gperating voltage and temperature range unless otherwise noted)

AECOMMENDED PROGRAMMING OPERATING CONDITIONS

Parmmater Symbol Min Nom Mua Unit

Supply Voltage — TMS2216 and TM527816 Vee 475 5.0 .28 Ve
Voo 114 12 126 Ve

T -525 -50 -4.78 Vde

Input High Voitage for Data YikD 3a - Voo 1 Ve
Input Low Vaitage for Data YiLo Vgs - o.65 Ve
Input High Voltage lar Addrassas ViHA ek | - Veot ) Vdc
. [ Tnput Low Voltage for Addresses ViLA Vss - 0.4 Vde
Program Enable (E} Input High Voltage {Note 3) ViHW 114 12 128 Woc
Program Ensble {E) Input Low Voltage {Note 3) Viuw*Veo| 478 5.0 525 Ve
Program Pulse |nput High Voltage (Note 3) ViHP 25 — 27 Vde
Pragram Fulse Input Low Volage {Note 44 ViLp Vg — 1.0 Ve

NOTE 3: Referenced to Vgg.
NOTE 4: V)yp - Ve = 28 V¥ min.

PROGRAMMING QPERATION DC CHARACTERISTICS

Ch istie Conditi Symbol Min Tyvp Max Unit
Address Input Sink Current Vin =525V L - - 10 ubde
Program Pulse Source Current heL - - 349 mAde
Program Putie Sink Current 11PH - — j 20 mAe
VoD Supply Current Warst-Case Supply Currents Do - - 65 mAGe
Vec Supply Current All Inputs High eg _ - 15 Py
Vag Supply current (E)=BV.Ta=0%C ng - - 45 mAdC

AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS

{Full operating voltage and temperature unless otherwise noted)

Charactaristic Symbol Min Mex Unit
Addrass Setup Time tAYPH 10 = [
{EJ Setup Time tEHFH 10 - Pt
Dng Setup Time toveH 10 = u3
Addrass Hold Time tPLAX 10 - . s
{E} Hold Time TPLEL 05 - uE
Osta Hola Time tPLDX 10 - m
Propram to Read Delay ) TELAY - 10 )
Progesm Pulze Width tPHPL [A] 10 ms
Frogrsm Pulse Rise Time 1PA 0 24 HE
Program Pulte Fall Time iPE 1] 20 HE
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PFROGRAMMING OPERATION TIMING DHAGRAM

1 ol N Progresm Loops READ —=
—f '{ (Adeer N
VIMwW ’_ Progeam
] Laaps!
Program
Enabie, (E)
Voo T View
tPLEL
— LE iy —ae] a Mo &
v . it | ¢
HA s 1B B |
Addrass, A k Aadress O Address 1., 2047 K Addrasy 9
) ' Fi
YiLa r 7
[ TAVPHTT™ PLAX TRLAX oy
(Read)
VinD { f ) J(
Carein, D / Data Our Cata Out
Crata Out, O Invalid Valid
v {¢ - ¢ % 2
e 2T J
b= b P = TPLDX [T A=
PR tPHPL 1pf [ L QY —
! L
YiHP 3 ¥
Prograrm
Pulsk, F

NOTE % This Program Enghie tranisuon mast gecur after the Progrem Fulse transition and pefora the Addrasy Transition.

Wavelorm Inpul
Symisl
MLrsT BE
wALIN
—, CHANGE
Al PHOMEATOL
; ™ CHAMLE
: ’E , FROML TO M

WAVEFORM DEFINITIONS

Cuipue Wauslgrm nput
Symbol

WiLL BE DHMN T CARE

PERIITTED

WILL CHANGE
FROM M TO L )—
WILL CHANGE
FROM L TO R

Dutpul

CHANGING
STATE
UNKNOWR

HIGH
IMPEQANLE
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PROGRAMMING INSTRUCTIONS

After the completion of an ERASE operation, every bit
in the device is in the 1 state {represented by Qutput
High}. Data are entered by programming zeros (Dut.
put Low) into the required bits. The words are addressed
the same way as in the READ operation. A programmed
“0" can only be changed to a "1 by ultraviclet light
erasure.

To set the memory up for programming mode, the
VeclE) input {Pin 241 should be raised ta +12 V. Pro-
gramming data is entered in 8-bit words through the data
output terminals {DO) 1o A7),

The WD s VR supply voltages are the same as for
the READ operation.

After address and data setup, one program puise per
address i5 applied t0 the program input. A program locp is
a full pass through all addresses. Total programming time/
address, Tpygtal = N X tpHPL 2 100 ms. The required
number of program loops {N) 5 a function of thé program
pulse width {tpHp ) where: 0.1 ms < tpHpL %= 1.0 ms;
correspondingly, N is: 100 < N < 1000, There must be
N successive loops through all 2048 addresses. It is not
permitted to apply more than one program pulse in
succession to the same address (e, N program pulses to
an address and then change to the next address to be
programmed). At the end of a program sequence the
Pragram Enabie (E)} falling edge transition rmust occur
bafore the first address transition, when changing from
a3 PROGRAM to a READ cycle. The program pin should
be pulled down to Vi p with an actlive devicé, because
this pin sources a small amount of current (IjpL) when
{E} is at V)w 112 V) and the program pulse is at V) p.
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EXAMFLE FOR PROGRAMMING
Always use the Tpegrel = N X tpHpL = 100 ms
relationship.-
1. All 16,384 bits shouid be programmed with a 3.2 ms
pragram pulse width
The minimum nurmbper of program loops:

N = TPiotal - 100 ms _
tpHPL 0.2 ms

One program loop consists of words O to 2047

2. Words 0 to 200 and 300 to Y00 are 10 bé pro-
gramnmed. All other bits are “don’t care”’. The program
pulse width is 0.5 ms. The minimum number of program
loops, N = 100/0.5 = 200. One program loop consists of
words 0 to 2047, The data entered into the “don’t care”
bits should be all 1s, '

3. Same reguirements as example 2 but the EPROM is
now to be updated to inglude data for words 850 to 880.
The minimum number of grogram loops is the same as in
the previcus example, N = 200. One program loop consists
of words 0 to 2047 The data entered into the “don't
care’ bits should be all 15, Addresses 0 to 200 and
300 1o 700 must be reprogrammed with their original
data pattern, '

ERASING INSTRUCTIONS

The TMS2716/27A16 can be erased by exposure to
high intensity shortwave ultravialet light, with a wave-
{ength of 2537 A. The recormmended integrated dase (ie.,
UV.intensity X expasure time) is 126 Ws/fem2, As an
example, using the “Mode! 30-000” UV-Eraser [Turner
Designs, Mountain View, CA 34043} the ERASE time is
30 minutes. The lamps should be used withaut shartwave
fitters and the TMS2716/27A16 should be positioned
about one inch away from the UV -tubes,
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MCM68708
MCMG63A708

1024 X 8 ERASABLE PROM

The MCMES708/68A708 is a B192-bit Erasable and Electrically
Reprogrammable PROM  designed for systern debug usage and
similar applications requiring nonvolatile memory that could be
reprogrammed periodically. The transparent window on the package
allows the memory content to be erased with ultraviolet Light
Pin-for-pin mask-programmable ROMs are available for large volume
production runs of systems initially using the MCM&8708/68A708,

MOS

IN-CHANNEL, SILICON-GATE)

1024 X 8-BIT
UV ERASABLE PROM

# (Organized as 1024 Bytes of B Bits
® Fully Staric Operation
& Standard Power Supplies of +12 ¥, +6 ¥V and -5 ¥

Maximum Access Time = 300 ns — MCMBBAT08
450 ns — MCMEE708

Low Power Dissipation

.
® Chip-Select Ingut for Memory Expansion CER me?é}::gg AGE

® TTL Compatible CASE 71607

& Three-State Qutputs

® Pin Equivalent to the 2708 At

& Pin-for-Pin Compatible to MCM§5308, MCMBBI0B or 2308 A8[

Mask-Programmable ROMs 260

® Bus Compatible to the MGBOD Famity Aal

A3

#2(]

a1

PIN CONNECTION DURING READ OR PROGRAM A0

Pin Numk

Mode 9-11,13-17 12 13 19 20 21 24 z::

Arad Cout vss v5s DD viL vap vee o20

Pragram [+ Vss P\;all:: ¥oo | View | Ves | Vecc vgs

AL o TT
FEA SR * FRIT-5EAL CERAMIC PACKAGE
L - CASE 623402

MCoRo0 MEBD0 MICROCOMPUTER FAMILY MCMEB70B/68A 708 READ ONLY
icroprocessor BLOCK OHAGRA AM MEMORY BLOCK DIAGRAM
] .
MTMEE T8
MCM5EA 708
EFROM
- Lu]
Mema!v Dare Diatla Bus
Atfan Butfers
Random 11024 x 8)
Acuess
hgmaory
3
Interiar
Saprer
Selechion
and Contral
Interlace
Aganrer Modemn
Y 1
Address Data teory Adldress
Bus Hus anc Control
DS943% R1/1-79
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MCM68708¢MCMEBA708

BLOCK DYAGHRAM

Cata Qurput
Do-o7

ABSOLUTE MAXIMUM RATINGS!

N
s ~ Rating Valus Univ
T T T T T T T T Operating Temperature Oto +70 oc
. Starege Termperatura -85 10 +125 e
COETArT (e =
C:""I’ﬂ' Output Butters Vpp with Respect to Vgg +20 1w -0.3 Wae
SEwe g— O9¢ Ve snd Vgg with Respect 1o Vpp 15t -03 Vdc
I l | ] | [ [ A1l 1aput or Qutput Yaltages with +15to -0.3 Vae
’ Aeapect to Vg during Read )
l: CE/WE Input with Respect to Vpg +20 te -0.3 Vdc
o— . v Gau during Programming
o__o.:ouar E med Program Input with Regpect to Wgp +315 10 -03 Vdo
o— ol Power Dissipation 18 Wetts
O}
ad—AQ ﬁ |—n-
O——o _.— Note 1:
. Permanent device damags may oceur if ABSOLUTE MAXIMUM
° x H N'::mu_w RATINGS are exceeded. Functionsl operstion should b regrrictad
Decoder| & 64 :‘;';s , ¢ RECOMMENDED CPERATING CONDITIONS, Exposure to
o— .
L
L]
Oy
i
[ S—

-~

DC READ OPERATING CONDITIONS AND CHARACTERISTICS

higher than ded
could atfect device relisbility,

ded periods of time

{Full operating voltage and temperature range unless otharwise noted.}

RECOMMENDED DC READ OPERATING CONDITIONS

Parsmatar Symbol Min Nom Max Unit
Supply Voltage vee 4.75 50 5.26 Wde
Yoo 114 12 126 Vde
VBg -5.26 -50 -4.76 Ve
Trput High Valtage Vin Vss +20 - Ve vdc
Input Low Vollage ViL Vgg -0.3 - VYgg +08 Voe
READ QPERATION DC CHARACTERISTICS
Characterintic Candition Symbol Min Typ Max Uiniy
Address and C5 Input Sink Curreat Vin = 5.25 ¥ of Vin = VL lin — 10 HA
Qutput Leakage Current Vout=525V. CS/WE =5V Lo - 10 uA
Vo Supply Current Worst-Case Supply Currenis lop - 50 . 65 ma
Ve Supply Curcent [Note 21 All Inputs High I — ] w0 mA,
Vgg Supply Current CE/ME » 5OV, Ty = 0°C g - 30 a5 ma
Dutput Low Voltege oL =16 ma VoL - - Vgg +04 v
Output High Voliege IoH = =100 ua YoM Vgg +24 - - v
Paweat Dissipation {Note 2| Ta = 70°C Fo - - a00 mw

MNaote 2:

The total power gdissipanan is specitied st 800 mW. (1 is not calculable by summing the vinous currents lipp. Igg, #nd Iggl multiplisd by

their respective voltages, since current paths exisi b

the wvari

used To determning poveer sURRly capacily only,

powar supp

Vgg must be apphied prior 10 Ve and ¥oo. Vgp must aiso be the last power supply switched off.
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MCME8708¢MCM6E8A708

AC READ OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature range unless otherwise noted.)
{ANl timing with 1, = t; = 20 ns, Load per Note 3}

MCMEBA7OS

MCMGE708
Charactaristic S¥mbol Min Tye | Mex Min Tye | Max | Unit
Addrexs to Qutput Delay A0 - 220 | 300 - B0 | 450 ng
Chip Szlect to Output Delay co - &0 120 - ] 120 ng
Data Hotd from Address TOHA 10 - - 10 - - ns
Data Hold from Qecslection .1DHD 10 - 120 10 - 120 ne
CAPACITANCE iperiodically sampled rather than 100K tested ) -
Characteristic Condition Symbol Tye ‘Max Unit
Input Capacitance Vin =0V, Ty = 268°C Cin an 6.0 pF
{f = 1.0 8Hz)
Outpir Capaitance Vaur = 0V, Ta = 25°%C Cour 80 12 pF
1£=1.0#Hz)
Nata 3:
Qurpur Load = 1 TTL Gate and C_ * 100 pF {includes Jig Capacitancel
Timing Measurernent Reference Leveli:  Inputs: 08 Vand 28V
Qutpurs: 0BV and 28V
AC TESTLOAD
50V
R =22%
Test Point D—a
MMDE 150
100 pF ¢ 5 24 % or Equiv
WMMD 7000
ar Equiv
“Incredas Jig Capacaence
B
READ OFERATION TIMING DIAGRAM ,
Y
Actdrasy .
|—— TDHA —
THrwe
) oE ——
ToHD™
tAD
i Vi dds
Cutput tesla Output Velid Corput Inwvalld
n/..u Ous /{H._uh Impadancet {Low imasdsnce) {High Impedancsl
e gLV, <. L Ll
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DC PROGRAMMING CONDITIONS AND CHARACTERISTICS
{Full apersting voltage and_ temperature range unlass otherwise noted.)

RECOMMENDED PROGRAMMING OPERATING CONDITIONS

. Parsmatar Symbol Min Nam Max Unit
Supply Valtage Voo 4.75 50 526 Vo
Vop 1.4 12 126 Ve
. vea -5.26 -50 -4.7% Vac
Input High Voltage for Alt Addresses anc Data YiH 30 - Voo +1.0 W
Input Low Veliage lexcapt Program| YiL Vgg - 065 Vdc
T5/WE Input High Votage  INote 4} ViHW 11,4 12 126 Voo
Progrem Pulre Input High Voltage {Note 4) VHP 25 - 7 Vae
Progrem Pulse Input Low Voltage (Note 5 YILP Vgg - 10 Voo
Note &: Referenced 10 Vg5.
Note B: Viyp - ¥ Lp = 25 V min.
PROGRAMMING OPERATION DC CHARACTERISTICS
_.Eh-rnnuini: Condition Sy mbod Min Typ Max Unit
Addreys and CS/WE Input Sink Current | Vi, = 525 v e - - 10 uhde
Progesm Pulse Source Current he - - X mAde
Program Pulse Sink Current heH - - 20 mAde
VD Supply Curcent Worst-Case Supply Currents oo — 50 65 made
Vog Supply Current Al Inpats High lec — ) 10 made
Vgp Supply current CSMME =B V. Ta =09 [ - 30 45 tnhde
AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature unless otherwise notad.)
Charsctaristic Symbol Min Max Linit
Addrets Setup Time 1AS 10 - It
CS/WE Setup Time tess 0 - bs
Pata Setup Tieme T otps w - s
Addrays Hold Time tAH 140 — 1
["CS/WE Hold Time TCH 05 - s
tu Hold Time 10H 10 - s
Chip Deselect ta Ouptut Float Delay 10F 0 120 ng
Progrem 1o Rasd Delay 1DPR - 10 HS
Program Pulse Width . tpw 0.1 10 ms
Program Pulss Rne Tima PR as 0 [
frogram Puise Fall Time 1PF 06 20 s

2-123




MCME8708*MCM6E8A708

PRAOGRAMMING DPERAYION TIMING DIAGRAM

1 ot N Program Loops l READ —=
—f f iafter N
ViHw _’_ ta Program
Loops]
TE/WE
i
VL
tCH
fo—10g5 —w Note &
i ———
i L &
Vim s 1) | ¥
Address Address 0 Address 1 .. 1023 Address O
ie—T 5 5 s
Pt a5 — 1aH taH
a0
P |Pread|
[ [
ViH 1) E N ¥ P77 7
Dote Data Qut Data Qut
[/ Inualia valid
v £ ¢ F
I 3 ) H
Pt g ——* toH ToH
tPR | trw | tPF [«—toPR—=|
F
R
Yinp
Program
Pulse
— 1 WP |

Nots 8: The £S/WE transistion must occur after the Program Pulse transiticn and before the Address Transistion.
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MCM6E8708¢ MCM6BA708

{Output Low) into the required bits,

PROGRAMMING INSTRUCTIONS

After the completion of an ERASE operation, every

bit in the gevice is in the 1" state |represented by

Data are entgred by programming zeros
The words are
sddressed the same way as in the READ operation. A
programmed 0" can only be changed to a 1% by ultra-
violet light erasure.

To set the memory up for programming mode, the
CS/WE input {Pin 20} should be raised to +12 V. Pro.
gramming data is entered in B-bit words through the
data output terminals (00 to D7),

Logic levels for the data lines and addresses and the
supply voltages (V. Vop. Veg) are the same as for the
READ operation.

After address and data setup one program pulse per
address is applied to the program input {Pin 18}, A pro-
gram loop is a full pass through all addretses. Total
programming time, Tpiogg = N x tpy = 100 ms. The
required rnumber af program loops (N} is a function of the
program pulse width {tpyl, where:: Q.1 ms < tpyy =
1.0 ms; carrespondingly N is: 100 < N < 1000. There

Qutput High).

must be N successive laops through all 1024 addresses. It |

is not permitted to apply more than one program pulse in
succession 1o the same address (ie., N program pulses to
aa address and then change 10 the next address to be pro-
grammed). At the end of a program tequence the CSAVE
falling edge transition must occur before the first address
transition, when changing from a PROGRAM to a READ
cycle. The program pin {Pin 18} should be pulled down
ta V(| p with an active device, because_t_hi‘s pin sources a
small amount of current {ljpy | when CS/WE is at V |y
{12 V) and the program pulse is at V| _p.

EXAMPLES FOR PROGRAMMING

Always use the Tpegea = Nx tpyy 2 100 ms refationship,

1. All B092 bits should be programmed with a 0.2 ms
program pulse width,

The minimum number of program loops:

N = TPiotal _ 100 ms

P 0.2ms = 500 . One program loop

cansists of words 0 to 1023,

2. Words D to 200 and 300 to 70D are to be pro-
grammed. All other bits are "don’t care”™. The
program pulse width is 0.5 ms. The minimum
number of program loops, N = 102; = 200. One
pragram loop consists of weords O 10 1023. The
data entered into the “don’t care’ bits should be
all 15, '

31 Same reguirements as example 2 but the EPAOM is
now to be updated to include data for words 850
to 880. The minimum number of pragram loaps is
the same a5 in the previous example, N = 200. One
program loop consists of words 0 to 1023, The data
entered into the ‘“don’t care” bits should be all 1s.
Addresses O to 200 and 300 10 700 must be re-
programmed with their original data pattern,

ERASING INSTRUCTIONS

The MCMBB708/68A708 can be erased by exposure to
high intensity shortwave uliraviolet tight, with a wave-
tength of 2537 A. The recommended integrated dose fi.e.,
UVintensity x exposure time) is 126 Wsfem2, As an
example, using the “Model 30-000” UV -Eraser {Turner
Designs, Mountain View, CA 94043} the ERASE-time is
30 minutes. The lamps should be used without shortwave
fitters and the MCMBA708/68A70B shouid be positioned
about one inch away from the UV-tubes.
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@ MOTOROLA

MCM68732
MCM68L732

4096 x 8-BIT UV ERASABLE PROM

The MCMGB7I2/GBLTA2 15 a 32,768-bit Erasable and Electrically
Reprogrammable PROM designed tor systern debug usage and similar
applications requiring nonvolatile memoty that could be reprogrammed
periodically, or for replacing 32K ROMs for fast turnargund time. The
transparent window on the package allows the memory content to be
arased with ultravigiet light.

For sase of use, the device operates from a single power supply and
has a static power-down mode. Pin-for-pin compatible mask program-
mable ROM3s are available 1or large volume production runs of systems
initially using the MCMEST32/68L732
& Single +5 YV Power Supply
# Automatic Power-down Mode (Siandby! with Chip Enable
® Orgarized as 409G Bytes of 8 Bus
& Low Power Dissipation
® Fully TTL Compatible
# Maximum fccess Time = 450 ns MCMES732

B0 ns MCME8732-35

# 5Standard 24-Pin DIP for EPROM Upgradability
# Fin Compatible 1o MCMBBA3I3Z Mask Programmable ROM
® AR Selacts the Qperational 32K Portion of the Die

MCMERTIZ-1 AR=1=HIGH

MCMB8732-0 AR=0=L0OW
# Pin Comgpatible With the MCM2532 32K EPROM in the Aead Mode
& Low Power Version

MCMEBLYI2 Active B0 mA Maximum

Standby 15 mA Maximum
MCMBBL732-35 Active 100 mA Maximurn
Standby 25 mA Maximum

MOS
{N-CHANNEL, SILICON-GATE)
4096 < 8-BIT

UV ERASABLE PROGRAMMABLE
READ ONLY MEMORY

= C SUFFIX
4 1 | FAIT-SEAL CERAMIC PACKAGE |-
' CASE BZ1A-02

L SUFFIX SIDEBRAZE CERAMIC PACKAGE
ALSO AVAILABLE — CASE 18

MOTOROLA'S PIN-COMPATIBLE EPROM FAMNLY
-1,

IRDUSTAY STANDARD PINOUTS

PIN ASSMINMENT

AT @ Y #Dvoe

a6 ]2 px] m BT

As]3 bo] m FX]

LY P 21 AR

Al]s o] m | Ef\"pp

A2 e 190 aw

Az 18 an

A0 ]e 170 ooz
aless] mm 18 DO®
oo 153 D06
poz 1 oae
ves 2 133 boa

"Pin Names
A ... Address
&R . .. . Address Relerence

_ Da. .. Dam Inpul/Output
Ei¥pp . .. . Chip Enable/Program

*New industry standard nomanclature
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MCME8732MCM6B8L732

ABSOLUTE MAXIMUM RATINGS {1)

Rating Value Unit T
" his device contains circuiiry to protect 1he nputs
T -V
ernpe.lalure Under Biss 010 +80 :C against damage due 12 high slanc wollages or eleg-
Oparating Temperature Pange Oto +70 C 1ric. fields; however, 1115 adwvised that normal precau-
Storage Temparaiura -5 w0 +126 *C lions be taken to avod application of any voltage
Al input or Cutput Yollages with Respect to Ygg +hito =03 | voe mgher than manmum rated vohages 1 this high-
mpedance Cireuwil.
Vpp Supply Voltage with Aaspect to V5§ +281c 03 Vdc ! i
NOTE' Parmanent device damage may accur | ABSOLUTE MAXIMUM RATINGS are ex-
ceeded, Functional operation shoukd be resticled to AECOMMENDED OPERAT-
NG CONDITIONS. Exposure to tugher than recommended vollages for exfendsd
penads of ime could atlec) device reliablily.
MODE SELECTION
- Pin Numbr
an
. 12 20 24
Mode 1312,
- oa Vss Etvpp vee
Raad Daws out | Vgs ViL veo
Cuiput Disable High 2 | ¥55 Vi Ve
Standby Hgh Z | V53 ViH veo
. Hulked
Program Dain | V V.
aram 55 | vip 1o vime | TCC
BLOCK DIAGRAM
Voo —m
V55 - Data input/Qutput  DQO-DAT
_ 117710717 FIGURE 1 — AC TEST LOAD
EiVpp
Cl:;:g Input/ Output Bulters 50V
[P [] A =22k
o1
i ¥ . * Tast Poim
AQ-Ad S oecoder : ¥ Gating
o— . 100 pF MMDBIS0
[ ar Equiv.
7 o . thD?Q:O
ol or Equiv.
o1 . Wemary
AS-AN - X . Malrix . . . —
AR Decoder| + Inclsdes Jig Capacitance =
i
o]
o—

CAPACITANCE I/ =10 MHz, Ta = 25°C, penodhcally sampled rather than 100% tested |

Characteristic Symbol | Ty | Max | Unit
Input Capaciiance Yy, =0 V) Lncepl t/Vpp Cin 44 | 80 | oF
Input Capaciance €/Vpp - _ _(':,n 60 | 100 | pF
Outpu! Gapacitance o =0 vl T 7T T Cowr | 80| 12 | oF

Capacitance measured with a Boonion Meter or eftecive capacitance Lalcuoiated tom ihe pquahon C+ 1A/ &Y
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MCME8732eMCMEBL732

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temparalure range unlass olhaiwise noted)

RECOMMENDED DC OPERATING CONDITHONS

Pargrmater Symhal Min MNom Max Urnit
SupplyVolage wowesrpmwcvesrzas | Ve | 4e | s | 55 | Vv
Input High Yollage YiH 2.0 - v+ 1.4 ¥
Input Low Vollage Vi -1 - 08 W
RECOMMENDED DC OPERATING CHARACTERISTICS
L . MCMEB732 MCMEaLTa2 .
Charscteristic Condition | Symbal - T e T Max | Min [ Typ | Max |
Address Input Sik Currant Vyn =525 V b - -tw ] - | w]a
Quigt Leakage Current Wout=525 ¥ Lo - - | 10 - — 10 [ pad
E/Vpp Input Sink Current EVpp=04 gL — P —Jw | -] ~ Tw| aa
E/VMpp=24 |[IgH=lpL| - ~ | 400 | - — | 40 | pA
Vg Supply Current {Standby) MCMBB732 Efvpp=ViH | e -l -] |- -1T1s|ma
Yoo Supply Currgnt | Siandby) MCRMEBEF2-35 TE/Vppm VY e - — i - _ a6 | ma
¥ig Supply Current LActivel MCMEEZI2 iDutputs Dpent EIVpR= V)L lcee - - 120 - - ) [ maA
Ve Supply Current (Actvel MCMEET32-35 10utputs Opend | Eivpp =) {[olov} - - | s | - — | 100 | ma
Output Low Voltage gL =2.1mA VoL - - | 48| - - |04 ¥
Oulput High Voltage Ign= —400 us | Won 24 | — - 24| - - ¥

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Futl operaling vollage ang temperalure range unless oiherwise notedt

InputPulse Levels ... 0.8 volt and 2.2 Vahs Qutput Timing Levals... ... .. ... . ... LJ0BYoltand 2Volis
Ingul Rise and Fall Times e e HNins QuiputLoad ... ... ... ... ... o e ... .SeeFigurel
Inpul Timing Levels... ... ... . .. 10%oltand 2 Vohs
”CM::::Z' MCMEE732
h i Conditi Symbol Unita
Charscteciatic Y Min | Max | Min | Max
Address Valid to Cuiput Vaha E=vy_ LAV - 350 - 40| ns
E 10 Dutput Vald - teLay - || - [ 0] ns
E 10 Hi-Z Quiput - WHOZ | 0 | M| O | W00 ns
Data Hold from Address N E =V taAxOX o] - ) - ns

READ MODE TWING DIAGRAM

s
A {Addrass) Address Vaho X
Ervep hY

1Ay QY
— — '
ELOY EFCE

High 2 High 2
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MCM68732¢MCME8L732

DC PROGRAMMING CONDITIONS AND CHARACTERISTICS

TA=2515°C)
RECOMMENDED PROGRAMMING OPERATING CONDITIONS
Paramgter Symbol Min | Nom Max Linit
Supply Vollage Yoo 475 50 525 W
input High Yollage lor All Addresses and Dala Vi 22| — I¥co~+ v
Ingul Low Vollage lor All Addresses and Dala ViU =01 - 0.8 ¥
Frogram Pulse Inpul High voltage YIHP 24 i) 26 W
Program Pulse Inpul Low Yoltage VILP 20 | Voo 6.0 W
PROGRAMMING OPERATION DC CHARACTERISTICS )
oh ikt Condition Symbol | Min | Ty Max Unit
Address Input Sink Current Vin=52Y L - - 10 b
¥pp Program Pulse Supply Curment i¥pp = 26V £ V) - IPH - - a mA
Vpp Supply Cunrgnt (Vpp = 2.4 ) - Ip = IEH| - - 400 Iy
Vee Supply Currem iVpp=5.0 V) - Ice - - 160 mh
AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS
Ch L Symbok | Min | Max | Unit
Address Setup Time WwvpH | 20| = [
Data Sewp Time DvpH | 20 | - | a5 |
Chip Enalile 1o Valid Qaia Fioy |40 ] - | ns
Chup Disable 1o Data In \EHDY | 208 | - [

- Program Pulse Whdth lprpL | 18] 21 | ms
Program Pulse Risa Time PR 05 30 | ps |
Program Pulse Fall Time tRF 05 20 | ps
Cumulative Programming Time Par Worg* top 12 | 50 | ms

*Block mode programming must be used Block mode programming i defined as one program pulse applied to each ol the 4096 address loca-
tions in sequence. Mulliple blocks are used to socumulate programming time (tepl.

PROGRAMMING OPERATION TIMING DIAGRAM

A (Agarass) X Address O

X Address 1. 4095 X

Address 0

-
D or Q {Datal H Data In
o

X o

TEHDY

E/vep .

®LAVPH
IDVPH

- I IEHPL
s b
p R-Li— = 1pg|
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MCME8732¢MCMEBL732

PROGRAMMING INSTRUCTIONS

After the complation of an ERASE cperation, every bit in
the device is in the 17 state (reprasented by Output Highl.
Data are entered by pragramming zeros (Output Lowl into
the required bits. The words are addressed the same way as
in the READ operation. A programmed 0" can only be
changed to a 1" by ultraviolet light erasure.

To ser the memaory up for Program Made, the E/ Vpp input
IPinn 20} should be between + 2.0 and +86.0 ¥, which wil
three-siate the gutputs and allow data 1o be setup on the DQ
terminals. The Vo voltage is the same as tor the Read
operation. Only “'Q's"" will be programmmed when 05" and
“1's" are entered in the B-bit data word.

Aller address and data seiup, 2%volt programming pulse
V|4 10 ¥|HP! is applied 1o the E/Vpp mput. A program
pulse is applied to each address location to be programmed,
The maximum program polse width is 2 ms and the rmax-
imum program pulse amphiude is 26 V.

Muitiple MCMBB?325 may be programmed in parallel by
sonnecting like inputs and applying the program puise to 1the
E/Ypp inputs. Ditferern dala may be programmed into muln-
ple MCMG8732s connected in parallel by selectively applying
the programming pulse only 10 the MCMBB732s to be pro-
grarmmed.

AEAD OPERATION

After access time, data is valid a1 the outputs in the Raad
mode. A single input (E/Yppl enables the outputs and puts
Lhe chip in active or standby mode, With E/Vep = "I the
outputs are enabled and the chip is in active mode; with
E/¥pp = 1" the outputs are three-stated and the chip is in
standby made. During standby mode, the power dissipation
is reduced.

Multiple MCMB8732s may share a commaon data bus with
like outputs OR-ted together. In this configuration the
E/Vpp input should be high on all unselected MCMBEZ?I2s to
prevent data contantion.

ERASING INSTRUCTIONS

The MCMBE732 can be erased by exposure to high intensi-
ty shortwave ultraviolet light, with a wavelength of 2537
argsiroms. The recommended integrated dose {i.e., UV-
intensity X exposure timel is 15 Ws/cmZ, Asan example, us-
ing the "Moded 30-000" UV-Eraser (Turner Designs, Moun-
tain View, CA 94043} the ERASE-time is 36 minues, The
famps should be used withoul shortwave filters ang the
MCMBB?32 should be positioned abouwut one inch away from
the UV-1ubes,

TIMING PARAMETER ABBREVIATIONS
tX XX X

signal name from which interval is defined — I

transition direction for first signal
signal name 1o which interval is defined
wransition direction far second signal

The transition definmions used in this data sheet are

TIMING LIMITS

The table of timng values shows either a minimum or a
maxmum limit for each parameter. Input requirements are
specilied from the external system point of wiew. Thus, ad-
dress setup hime is 5hown as a minimum since the system
must supply at least that much time leven though most
devices do not require it} On the other hand. responses from
the memory are specified from the device point of view,

H = uansition 1o high Thus, the access time is shown as a maumum since ihe
L = transition 1o low device never provides data later than that time.
Vo= transition to vahd
X = transinon 10 invakid or don't care
Z = transition to off (hgh wmpedancel .
WAVEFORMS
Waveform Input Qutput
Symbod
Must Be will Be
- . Vahd Valig
_'m_  Change Wil Change
From H 1o L Fram H to L
M Change Will Change
From L wH From L o H
Don't Care. Changing.
m Any Change Siate
Fermitted Urkncwwn
High
:_ tmpedance
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@ MOTOROLA

MCM68764
MCM68L764

8192 x 8-BIT UV ERASABLE PROM

The MCMBE?B4/68L764 1s a 65536-Dit Erasable and Efectrically
Reprogrammable PROM designed for system debug usage and similar
applications reguiring nonvolatile memaory that could be reprogrammed
periodically, or for replacing 64K ROMs for fast turnaround time. The
transparent window on the package allows the memory content 1o be
erased with ultraviolet light.

For ease of use, the device operates from 2 single power supply and
has a static power-down mode. Pin. lor-pin mask programmable ROMs
are avalable for large volume production runs of systems initially using
the MCMEB764/ 681764

® Single +5 V Power Supply
@ Automatic Power-down Mode {Standbyt with Chup Enable
® Orgarized as B192 Byles of B Bits
& Low Power Dissipation
#® Fully TTL Compatible
# Maximum Access Time = 450 ns MCMEE7654
350 ns MCMEBB784-35

# Swandard 24-Fin DIF for EPROM Upgradability
® Pin Compatible 10 MCMERA3SA Mask Programmable ROM
® Low Power Version

MCMBBLTH Active B0 mA Maximum

Standby 15 mA Maximum
MCMBBL764-35 Active 100 mA Maximum
Standby 25 mA Maximum

MOS
{N-CHANNEL, SILICON-GATE)
8192 < 8-BIT
UV ERASABLE
PROGRAMMABLE READ
ONLY MEMORY

Lt C SUFFIX
FRIT-SEAL CEAAMIL PACKAGE
CASE BRADT

24 "
L

L SUFFIX CERAMIC PACKAGE
ALSO AVAILABLE — CASE 716-07

MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY
-

INDUSTRY STANDARD PINOUTS |

PIN ASSIGNMENT

AT
46
25
44(]
A3l
Aa21]
A'I[
Aol
ooof}
Da]
ooz

Vss'-'| :

“Pin Namea
A Fuddress
_ D Dat@ Input/ Qutput
E/Vpp . ... Chip Enable/Program

*New indusiry standard nomenclaiuie

213
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MCM68764esMCM6GBL764

ABSOLUTE MAXIMUM RATINGS (See Nots)

Rati
ng hicL "Lm This device contams curcurtry to protect the inputs
Temperature Under Bias ~10w +80 C aganst damage due to high siatic voitages ot alac-
Qperating Temperature Range Dw+7 *C Inc hedds; however, il is advised 1hat normal precau-
Storage Temperature ~8510 +125 aC tigns be taken 10 aveid apghcation of any voltage
All Input or Quipul Voltages with Respect 1o Vgg +610 =02 Vde h'gha: Iiinc{:?;:mum roted voilages 1o (his high-
Vpp Supply Voltage with Respec to V55 +2Bwo -03 Ve
NOTE: Parmanent device damage may occur il ABSOLUTE MAXHAUM RATINGS are ex-
ceeded Functional operaton should be restacied 1o RECOMMENDED QPERAT-
ING CONDITIONS. Exposure 1o higher than recommended voltages lor exiended
periods of time could allest device rehability.
MODE SELECTION
Pin Numbar !
811, ’
Mad 1317, 12 : 20 4
oa Vss VPP Yoo
Aead Data owt | ¥gg VIL vee
Output Disable HighZ | Vs ViH hioe
Standby Hgh-2 | ¥sg Vi vee
. Pulged
Program Datain | V ¥
b ) 55 | vip o viup| YC€
BLOCK MAGRAM
Yee —m .
VE5 o Oata input! Qutpul  DOO-DQ7
4
£ T T T T T r T T FMGURE ¥ — AC TEST LOAD
VPP
iy Input/ Output Butfors 50V
HERENN R =22k
o— .
— Y . Tast Paint
AG-ALC S Docoder| ¥ Gating | <
o—1 - *100 pF 4: 6k MMDEIS0
I or Equiv.
o] __L] MN;D?FUJ
[r— or Equiv.
o x - Memary
a5z o—f |2 Matrix *Includes Jig Capacitance =
o—1 Decode
o—
o—
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MCMGB764eMCMEBL764

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full gperating vollage and tempevature range unkss olharwise noted)

" AECOMMENDED DC DPERATING CONDITIONS

Pararmeter Symbol Min Nom Muax Uit
Supp vorage wongongscwearseas | Yoo | G5 | ep | 35 | v
Input High Yoltage YIH 20 - Ve + 1.0 Vac
Input Low Voltage Vi -0 - -08 Ve
RECOMMENDED DC OPERATING CHARACTERISTICS
. . MCMOE764 MCMABLTSA N
Characterietic Condition Symbal Win | Typ | Max | #in | Typ | Mex Units
Address Input Sink Current Vin=5.25V b =T wl-1T-1T1w0]s
Cuiput Leakage Current Your=5256 v Lo - - 10 - - 10 | sA
Ef\"'pp Input Sink Current E/Vpp=04 IEL - - 100 - - 100 | ui
Efvpp=2.4 llgu=Ip_ | - - 40 | - — | 400 | ua
Ve Supply Curtent (Standty] MCMEATEL E£/Vpp=VIH et - - % | - - 15 [ mA
Vo Supply Current [Standby) MCMEB764.-35 Efpp=¥Yiy Icot - -1 = - - 5 | mA
¥eg Supply Currant {Acuvel MCMBE764 [0utputs Opent E’Vpp= ViL \gez - - 10| - - 6) [ mA
Ve Supply Current LAclivel MCMBA?64-36 iOwputs Openl | Evpp=vyL | lccz - -]w]-§-]10]ma
Quiput Low Yohage 1pL=21mA VoL - - | 045 | - - |0as [ ¥
Quiput High Vollage = —-4AWD pA | Voo 24 - - 24 | - — v
CAPACITANCE tt= 1.0 MHz. Tp = 25°C, penodwally sampied rather than 100% tested.)
Charsctaristic Symbol | Typ | Max | Unit
Input Capaciiance {V,n =0 Vi Excegt E/Vpp Cin 40| 80 { pF
Input Capacitance E/Vpp Cin 60 | W00 | pF
Dutput Capacilance (Va1 =0 V) Cout 80 12 pF
Capacitance measured with a Boonton Meter or eHeclive capacitance calculated from the squalion: C = ﬁ
AV

READ MODE TIMING DIAGRAM "

: K
A {Address) ><
-

Address Valid

X

-E'r’\d'pp Y

.

LAVQV/IELQY

1EHOZ

Hgh-2
Q 10upull

Data Valid

N
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MCM6E8764sMCM6BL764

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full ppersting voltage and temperatur rangs unless otherwise noted)

Input Pulse Lavels . ................ R 0.8Volt and 2.2 Volts
Input Riseand Fall Times............................20¢ns Quiput Timing Levels .........................0.8 Volt and 2 Volts
Input Tieming Levels ... ... ..10and ZVohs CutputLoad ... .o........See Figure 1
MCTEL: Imcmenres
Charsctaristic Condwion | Symbolf— T e [ V™
Address Vahd to Output Vaiid E= v mvay] - |30 | - | 40| ns
E to Output Valid - tglav] — [0 [ - |40 | ns
E to Hi-Z Qutput — gz O [0 [0 Jwo | ns
Dtata Hald from Address E= WL [taxpx| O — ] — | ns
DC PROGRAMMING CONDITIONS AND CHARACTERISTICS
Ta =25+ 5%
RECOMMENDED PROGRAMMING OPERATING CONDITIONS
Pi Symbol | Min | Nom Max Linig
Supply Voltage Vg 475 | 5.0 526 v
input High Voltage for Al Addresses ard Date YIH 22 | - |¥co+ v
Input Low Voltage Tor All Addresses and Deta VL -01] — 0.8 ¥
Pragram Pulse Input High Voliage Yidp 24 | % P v
Program Pulse Input Low Voitage Vi p 20 |Vec 8.0 v
PROGRAMMING OPERATION DC CHARACTERISTICS
Charscuarstic Conditlon Symbot | Min | Typ M. Unh
Addreas input Sink Current V¥in = 526V It - - | [+] A
Vpp Program Puiss Supply Current {Vpp = 25V £1 VI - IPH - - X ma
Vep Supply Curreat (VPP = 2.4 V) - Ipp = EH| - - 400 K
Voo Supply Curtent (Vppe 5.0 VI - - [[¥] - - 180 mi
AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS - .
Cheeactariathe Eymbol | Min | Max | Unit
Addrass Setup Time tavpn ] 20 | - e
Daa Setup Time tovpH | 20 | - XS
Chip Eneble 1o Vahd Deta gy | 950 | - ng
Chip Disabla to Data In tEHDV | 2.0 - §3
Program Pulse Width tpeL | 19 | 21 | ms
Program Pulse Rise Time ER 05 | 20 | us
Program Pulse Fall Time 1PF 05 | 2.0
Cumulative Programming Time Per Ward* p 12 | 50 | ms |

"Block made programming musl be used Block mode programming is defined as one program pulze apphed 1o each of the B, 192 address loca-
nons in saquence. Mulbple blocks are used to accumulate programming lime ltept. :
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MCME8764e MCME8L764

PROGRAMMING OPERATION TIMING THAGRAM

A (addrass) >< Address 0 X Address 1...8,79) X Address 0
L
D or Q {Detat >—< Data In X Data In >—< Dats Oul
(- e
PHPL
EHDV
E/vpp / \t
tAVPH WA b —n| e PF tELOV
DvPH
PROGRAAMMING INSTRUCTIONS READ OPERATION

Afver the completion of an ERASE operation, every bil in
the devics is in the 717 state irepresented by Output Hight,
Data are entered by programming zeros |Quiput Low) into
the required bits. The words are addressed the same way as
in the READ operation. A programmed 0" can only be
changed 10 3 17 by ultraviolet light erasure.

To set the memory up for Pragram Mode, the B/ Vep input
IPin 201 should pe between +2.0 and +6.0 V. which will
three-state the outputs and allow data 1o be setup an the DQ
termingls. The Vi voltage is the same as for the Read
operation, Only "'0's” will be programmed whan “0's” and
“1's"" are entered in the 8-bil data word,

Afier address and data setup, 25-volt programming pulse
¥} 10 VP! 15 applied to the EfVpp inpul. The program
pulse width 15 2 m% and the maximum program pulse
armglitude 15 26 V.

Multiple MCMB8764s may be programmed in parallel by
connecting like nputs and applying the program pulse 1o the
E/Vpp inputs. Different data may be programmed into multi-
pla MCMEAZ64s connected in parallel by selectively applying
the pragramming pulse only o the MCWMEE764s 10 be pro-
grammed.

After access time, data is valid at the outputs in the Read
mode. A single input (E/Vppl enables the gutputs and puts
the chip in active or standby made. With £/Vpp="0" the
outputs are enabled and the chip 1% in active mode; with
EfVpp=""1" the gutputs are three-stated and the chup 15 in
stangdby mode. During standby mode, the powar disgipation
15 reduced.

Multiple MCMGE87645 may share a comman data bus with
ke outputs OR-tied together. In this configuration, only one
E/Vpp input should be low and no other device outputs
shouid be active on the same bus. This will prevent data can-
tenton on the bus.

ERASING INSTRUCTIONS

The MCMEB764 can be erased by axposure 10 high intensi-
ty shortwave ultraviolel light, with a wavelength of 3537
angstrormns  Thae recommended integrated dose li.e, UV-
intensity X exposure time) is 15 Ws/cme. As an example, us-
ing the “Model 30-000" UV-Eraser {Turner Designs, Moun-
1ain View. CA 94043 the ERASE-time is 36 minutes. The
lamps should be used without shoriwave filters and the
MCME8764 should be pasitioned about ane inch sway from
ithe UW-tubes,
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MCM68766

Advance Information

8192 x B-BIT UV ERASABLE PROM

The M{68768 it a 65,536-bit Erasable and Electrically Reprogram-
mable PROM designed for system debug usage and similar applications
reguiring nonvolatile memory that could be reprogrammad periodically,
or for replacing B4K ROMs for fast turmaround tme. The transparent
window on the package alows the memory conteni to be erased with
ultraviclet light.

For ease of usa, the davice operates from a single power supply that
has an output anable control and is pin-for-pin compatitle with the
MCME8I66 mask programmable AOMs, which are available for large
voluma production runs of systems initially using the MCMEBT66.

#® Single +5 V Power Supply
® Organized as 8192 Bytes of 8 Bits
@ Fuliy TTL Compatible
& Maximum Access Time = 450 ns MCME8766
350 ns MCMBBT66-35
® Standard 24-Pin DiP for EPROM Upgradability
# Pin Compatible to MCMB8366 Mask Programmable ROM
® Power Dissipation — 160 mA Maximum

IN-CHANNEL, SILICON-GATE)

B192 < 8-BIT
UV ERASABLE

PROGRAMMARBLE READ ONLY
MEMORY

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE]
CASE 623802

24

L SUFFIX CERAMI PACKAGE
ALSO AVAILABLE — CASE 11607

MOTOROLA™S PIN-COMPATIOLE EPROM FAMILY

INDUSTRY STANDARD PINOUTS

PIN ASSIGNMENT

e ' ahvee
asllz e
2503 2149
Ad(]a 21QA2
2304 wfGivep
az0a 133 A10
a ¢ i [J AT
apfs 17007
oaol e 15 [] D08
[elefla IO 1 0035
oazfH sa [t D04
vyl 13 [1003
*Pin Names
A . © e oo ... ;uddress
Da . Data Input/Qutput
Givpp... ... Duiput Enable! Program

"Hew indusiry standarg nomenclature

. 2-136
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MCM6E8766

ABSOLUTE MAXIMUM RATINGS

This device Comains circuitry Lo protect the inputs
against o ge due 10 high $1atic volteges or akc-

e liglds; howaver, it i5 advised 1hat normal precau-
nuons be 1akan 1o avedd apedication of any voltage
higher ihan maximum rated vollages to this high-

Rating Viakie Unit
Termperature Under Bias =101 +80 °C
Operating Temperature Range ! D +70 °C
Storage Temperaiure -85 +125] *C
All Input or Dutput Vollages with Raspect to Vgg +61 -03 | Vdo . A
; impedance circuit.
Vpe Supply Vohage with Respect 10 Vg +Mw -03] voc

NOTE. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional oparation should be restncied to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure 1o higher than recommended vattages 1or extended

penods of time could atfect device reliability.

MODE SELECTION
Pin Numiber
Mods 19;11;; 12 2 24
oa | vss| Givee |vee
Read Data Qut | ¥g VL Yoo
Qutput Disable High-Z Vg5 ViH Voo
Program DataIn | Vgs Pulsed vee
VILP 10 ViHP,
BLOCK DIAGRAM
YOo —
V55— Data Input/ Output  D0-0G7
T T T T T T FIGUHE 1 ~ AC TEST LOAD
Grvpp .
cf;gl::' ]— loput/Output Butfers 50V
JNENEEEN RL=22k
o—q
Test Point
¥
AG-24 ;’Ei Decodat| Y Gating . | )
— Yoo pF $ 8k MMDE1S0
| ] | or Equiv.
- I MMD 000
o = or Equiv.
fo—
O] x . M-emqr\r
AS~AIZC T hcodn| Matrix "includes Jig Capacitsnce -
—
[« S
e
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MCM68766

CAPACITANCE if=1.0 MHz, Ta=26°C, Yec=5V pariadically sampled rather than 100% tested)

Cr i Symbd | Typ | Max | Unit
Input Capacitance [V, =0 V) Excapt G/ Vpp Cin 40| 60| pF
Inpul Cagaciance (G/ Vppt Tin 1 G0 | 100 | oF
Oulpul Capacitance (V=0 V) Cour 80 121 oF

Capacitance measured with 3 Boontan Meter or eHectve capacitance calculated lrom the, equation: C= |4/4Y.

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full gperating vollage and temperature range unless otherwise nowedt

RECOMMENDED DC OFERATING CONDITIONS .
Parameter Symbol | Min | Nom Max Unit

e v vee [4F[38 | 5w
fnput High Yohage ViH 20 - Veo+1.0 | vde
npu1 Low Vollage ViL | -e1] — 08 Vdc
DC OPERATING CHARACTERISTICS ‘
Ch it Condition Symbol | Min | Typ | Max| Unies
Address Inputl Sink Current Vin=525V lin - - 0| ph
Dutput Leakage Current Youi=525 ¥ Lo — — 10| ad
G/¥pp Input Sink Currant [ G/vpe=D04V] g — e
Givpp=24V¥|lgu=lp | — | — [a00] sa
Vo Supply Currant {Outputs Open} G/vpp=viL oo — — | 160] mA
Output Low Voltage IoL=21ma VoL — — |045] ¥
Ouiput High Yoliage IoH= - 400 a&| Vou 2a) - - v

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full gperating voltage ard temparature range uniass otharwisa noted)

Input Timing Levels,. ... s 0.0 Yol and 2 Volts
:npul :_ulse szslsl. T ............................. 1.8 voit and ?.2 Yohs Outpu_'l: Tirriing Levels.. 0.8 Volt and 2 Volts
nput Riseand Fal Timas. ... ... ... ... . . s Qutput Load.. See Figure 1
MCMeares- | momeae
Characteristic Condition | Symbol (YT FYEw Y vem Units
Address Valid to Ouiput Valid . G=w tavavl - |0 ] - faso | ns
G 1o Outpul Vahd - wov| — [wo [ - ] 0] ns
T 10 W7 Quiput - ghozf O [wo | o [ w0 | ms
Data Hold from Address &= v [taxox] 0 - [} - ns
AEAD MODE TIMING DIAGRAM
K
A |Address) >< Address Yalid X
"
= g0y —e
G/ Vpp AN
o
1GHOZ
GOV ——a
High-Z High-Z
Q 10utput Data Valid
[ ]
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MCM6E8766

DC PROGRAMMING CONDITIONS AND CHARACTERISTICS
Ta=26+ 5°CI

AECOMMENDED PROGRAMMING QPERATING CONDITIONS

P, Symbol Min | Nom Max Unit
Supply Yohage ' Liwe 475 | 50 5.25 Wdc
Inpul High Valtage for All Addressas and Data YiH 22 - |¥eo+d Wdc
Inpul Low Voltage for Alf Addresses and Dala _\T”__ -0 - 0.8 Vo
Program Pulse Input High Veltage Vinp_| 24 % 26 Ve
Program Pulse Input Low Voltage viLp 248 | veoo 6.0 Wde
PROGRAMMING OPERATION DC CHARACTERISTICS
Ch it Condition Symbol win | Typ Max Unit
Addrass Input Sink Current Vin = 826V Y] - - 0 uhde
Vpp Program Pulse Supply Current [(Vpp = 26V £ 1 V) - Y olpn - - X mAde
Vpp Supply Current (Wpp=24 W) - IpL = g - - 400 '
Voo Supply Current (Vpp =5 Vi - oo - - 160 mAdc

AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS

Charactaristic Symbol | Min | Max | Unit
Address Sewp Time tavpH | 20 — ]
Daa Setup Tirme ) ’ . tovpH | 20 — s
Cuiput Enable to Vald Dala taeoy | 159 - ns
Qutput Disable 1o Data in toHDY | 20 | - '
Program Puise Widih tpeL | 19| 21 | ms
Program Fuise Rise Time PR Q5 | 20| as
Program Puise Fall Time IPF 05 ) 20| ps
Cumulative Programming Time Per Ward® t1cp 121 5 | ms

" Block mode programming rmust be used. Block mode programming i defined a3 one program pulse applied 1o each of the 8,192 address 1oca-

tions in sequence. Multiple blocks are uzed to accumulate programming bme Itep}

PROGRAMMING OPERATION TIMING DIAGRAM

& [Address] Address O K Addrass 1..8.191 x Address {

| —
O or O (Darat >—< Data In X Data In >—< Data Oul
- .

IPHPL

IGHDV

Givpp / Sr

TAVPH FH e—  —w e IPF 1GLAV
1DVPH
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MCME8766

- PROGRAMMING INSTRUCTIONS

Aher the completion of an ERASE operation, every bit in
the device is in the 1" state irepresented by Output Hight.
Data are enterad by programming zeros |0utput Low) into
the required its. The words are addressed 1he same way as
n the READ operation. A programmed 07 can only be
changed 10 a 1" by ultravioler hght erasure.

To set 1he memary up for Program Mode. the G/Vpp in.
put {Pin 201 should be between + 2. 0and + 6.0, which will
three-state the outputs and allow data 10 be set ub on the
0Q tereninats. The ¥oC vollage is the same as for the Aead
operation. Only “0's” will be programmed when s and
18" are entered in the B-bit daia word.

After address and data setup, 25-volt programming pulse
WK to V|HP! 15 applied to the G/Vpp input. The program
pulte width is 2 ms ard the maximum program pulse
amplituge is 26 V.

Multipte MCMBE76Es may g programmed in parallel by
connecting hke mpuls and applying the program pulse 1o the
G/Vpp inputs. Differert dala may be programmed into
muttiple MCMEB7665 connected in parallel by seleciivaly ap-
plying the programming pulse only 10 the MCMBA?6ES 1o be
programmed.
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READ OPERATION

Ater access lime, gata s valid at the outputs in 1he Read
mode. With G/Vpp="0" the outputs are enabled; with
G/Vpp="1" the outputs are three-stated.

Multiple MCMEE766s may share a common data bus with
like outpuis OR-tied together. In this configuration only one
G/Vpp input should be low and no other device outputs
should be active on the same bus. This will prevent data con-
tenticn on the bus.

ERASING INSRUCTIONS

The MCKME766 can be erased by exposure 1o high intensi-
ty shortwave uliraviolet light, with a wavelangth of 2537
angstroms. The recommended integrated dose lig., UV-
intensity X exposure timel is 15 Ws/cmZ Asan example, us-
ing the “Model 30-000" UV Eraser (Turner Designs, Moun-
1ain Wiew, CA 94043} the ERASE-time is 36 minutes. The
lamps should be used without shortwave fitters and the
MCME8766 should be positioned about ong inch away from
the UV-tubes,



A mOoTOROLA

SEMICONDUCTORS MCM2801

{.F
| Advance Information I
: MOS
16 16-B1T SERIAL ELECTRICALLY ERASABLE PROM {N-CHANNEL, SILICON GATE}
The MCMZB01 is a 256-bit serial Electrically Erasable PROM designed 16x 16 BIT
for handting small amounts of data in applications requiring both non- ELECTRICALLY ERASABLE
volatile memory and in-systerm information updates. PROGRAMMARBLE READ
The MCM2B01 offers in-system erase and reprogram capability. it has ONLY MEMORY

external control of timing functions and serial format for data and ad-
dress, The MCM2801 is fabricated in floating gate technology for high

refiability and producibility.

& Single +5 ¥ Power Supply

® Organized as 16 Waords of 16 Bits

& MPU Bus Compatible

® Single + 25 V Power Supply for Erase and Program
#® In-System Program/Erase Capability

& Both Word and Whole Array Erasable

PLASTIC PACKAGE
CASE 64605

BLOCK DIAGRAM

Bloch Eraze

PIN ASSIGNMENT

Mamary
Ay
184 06

4Bt Sedal Addness
Address Decoder

|
' Contral l

"For normal gperation, these inpuls should
De hargwired 1o Vg,

PN NAMES
. ... Multiplexed Adoress/
Test VoL Cata-in/ Data-Oun

nputs v Co e e Clock
5$ Program Volage Comrol

CTRiI.I 2 e .. Controt
BE.......... Block Erase

—1 1 s ... . Chip SBelect
FIGURE 1 — Vpp CONTROL T, T2 e s Test Pins

Vep 3__[ Vpp .

10 k0

This device CONAING CIFCUIlry 10 protect the
inpuls againsl damage due 1o high sialic
voltages or electng helds; however, H is ad-
waed thal normal recautons be taken to
averd appheauan of any vollage rgher 1han
maximum raled vollages 1o this  high-
impedance circuit,

Thia is advanca nl on and spacil are subject 10 chanpe without notice. SMOTOROLA INC., 1981 AQI841 A1
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MCM28 3

'_N_lODE SELECTION
Pin Mumbar !
Mada 1 [ 7 [}] 12 K] 14
Vpp S5 Vg CTH3 CTR2 | CTR1 Ve
Standty . Vssorvoo | VM V5§ Vi ¥IH ¥iH kLivel
Woard Erase Yep ViL vss VIH Vil Vi YeC
Write Vpp ViL Vsg ViL YIH ViL vee
Senal Data Qut Vgsorvoo | ViU Vg5 YIH ViH ViL vee
Senal Address In Vgg or Ve Vi Vg5 ViL Vi YIH Voo
Sonal Data In Vg5 o Ve VL Vgg VIH ViL VIH vee
Read ¥ssoiVee | Vi Vss ViL VIH ViH veC
Standby V55 or Voo W Vg VL Vil ViL Voo
ABSOLUTE MAXIMUM RATINGS (1}
Ruting Value Unit
Tamgeraturs Under Bias - 40w +65 %€
Operating Temperature Range 0w +70 °C
Siorage Ternperature -85 10 +160 =C
Al Input or Ouiput Yeltages with Respect 10 Vg5 {Except PVC) +810 -05 v
Vpp Supply Yoltage with Respect 1o Y53 +2815 -05 W
PVC Voltage with Respect 10 Vg5 +26w —-05 v

NOTE 1: Permanent device damage may ocour if ABSOLUTE MAXIMUM AATINGS are exceeded. Funclional operation should
te restricted to RECOMMENDED OFPERATING COMDITIONS. Exposure to higher than recommended wvoliages for ex-
lended penods ol tme could affect devics reliabwity.

RECOMMENDED DC OPERATING CONDITIONS{Full operating voltage and 1emperature range unless otherwisé notad. )

Patameter Symbol Min Nom < Miax Unit
vog! 45 50 55
Supply Vohage vpp I 240 25 26.0 v
Input High Yahage Wi 2.4 - Vg + 1.0 W
Inpin Low Voliage - Vi -01 - o8 ki

OPERATING DC CHARACTERISTICS

Ch iath Condition Symbol Min | Typ | Mex | Units 3

Input Sink Current Q< Vine Ve lin — — 10 adk
Voo Supply Currant Vec=585Y IcC - — 30 mA
Vep Supply Currer } Vppm B0V Ipp - - a.0 ma
Quiput Low Yollage IgL=1.0ma VoL - - | 08§ v

Culput High Yoltage lgH=-0.1 mA YOH 24 | - — v

PYC Currer 1Wrile or Word Erase) PYCL=1Y PYCon 200 | - — uih
PVC Leakage PVCH=126 V PVCOFF — -1 & e

FIGURE 2 — QUTPUT LOAD

Yoo
CAPACITANCE (1=1.0 MHz, T =26°C, Vo= +6 V., 5 ki
periadically sampled rather than 100% 1ested )
Ouiput
C gt Symbol | Typ | Max | Unit
Input Capaciance (¥in =0 Vi i — | 60| oF 10’0 oF \
Quiput Capaciance (Vg =0 Vi C - 12 | eF linchuding :: 24 kR
Scopa and 1
Capacnance measwied with 8 Boonton Meter or effective capatitance Jgt
calculated from the equation: C=14;/4V.
Moiorolp reserves the rght 1 make eS¢ ANy pi hatsin o mp hatiny, F icn of design. Motorela does not assume any liabihly arising

oul of the apphcanan or use of any product or Gifeuil destrisd Frrim, Aaber oes 1L Convey 3Ny hognse under its palent rights nor the rights of othars.
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AC OPERATING CONDITIONS AND CHARACTERISTICS

'Irpbul Pplse Levels. [T TR 0.65 Volts and 2.6 Volts Cuput Timing Levels....... ... ... .............. 1.0 Volt and 2 Voits
Inpwt Rise and Fall Times . e e e 20ns OuipuiLoad ... See Figure 2

Input Timing Levels ..o 1.0 Vol and 2.8 Volis
Charactenistic Symbal Min Mex | Unit
Erase Time IERASE 100 - | ms
wWrite Time WHITE 14 - ms
, | Clock High Level Hold Time tCHEL 4 10 us
Clock Low Level Hold Time ICLCH 4 - us
Clock Hise Tume ) 5 1000 ng
Clock Fall Time e 8 1000 ns
Lhip Select Setup 1SLCH t - us
Chip Select Hotd | tousn 1 - us
Data Gu Delay TCHOY - 1 )
Address In Setup LAVCL 1 - [l
Data In Selup oVEL 1 - »5
Contral Sewap Time \CuvCH 1 — il
Control Hoid Time Ik 50 - ns
Dhata-Oft Time tfrom ihe Clock) ) tCHOZ - a0 ps
Chip Select Low to Quipw Acuve Time 15L0% - 2.0 us
Dara-Ott Time (rom Chip Satact) tSHOZ - 20 us
B
TIMING DIAGRAMS
Qock Cycle Detail
5 Cnip Select
- -k
1
SLCH "l*—.'-"]'CLSH
ICHCL W p——— ICLCH —— Vin
C Clock /] N
—— =ViL
~—u 1Cr —ael it —e or
- LY 'SHQZ
'SLOX e
O (ADQI = High Z= —< invaiid Data Out Vahd —=High Z — —
" -0V OL-

S, ST

Al times defined at 10% or 90% points.

Secisl Address in
¢ / SL_/ ’r_
8- 1C 4V CH
CTRY, CTR2, x Seral A.dd:ess n
CTRI i4 Clocks)
Tl ek W etavel 1Ctrx =i

. Address
A LADO) Xt Addrass Bin O X Addrass it 1 X Address Bit 2 x Bt 8
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READ AND SERIAL DATA OUT

—_ ﬁ | -
¢ N N\
- WCHVCH o > 1CuvYCH
TRy, ' N
€TAZ, READ x SERIAL DATA QUT 116 Clockst X
CTR3 E : : J\'_
— )-l % — et
Cu CuX — L—ICHQV — - 1CHGZ
-— = — — —HghZ- — — — — Data @it 0 X Data Bit 1 x Data 81t 15 - —
1ADQ) P\J
SERIAL DATA IN
N/
[+
- CVEH
Cr Cll N
CTR1, CTRZ, x SERIAL DATA IN 116 Clackst ><
CTR3 Y
Iy —
IOVCL
D AaDdl x Data Bit 4 >< Data Bt 1 14 Drata BiL 15 X




ERASE-WRITE SEQUENCE

- 1ERASE - WRITE -
c m z'"__ﬁ‘\' /‘__\ ;’h___’k /
7 hY 4 A8
E A 3 -
=Y CH
——— ———- - —_
CTRY, CTRZ, WORD ERASE WRITE
CTR3 d
e X
—| re-tciven

NOTE: One clock pulse is sulticiant 10 [0ad a new control code.

FUNCTIONAL DESCRIFTION

The memory slores sixteen werds, each of sixteen bits. 4l
functions are selected by a 3-bit parallel contrg! code. The
clock ling is used 10 strobe these codes and to serially shift
data and addresses.

Read-Out
1. The 4-bit serial address is shifted on the ADQ line
while the SERIAL ADDRESS-IN code is applied on the
three control mns.

2. The READ msuruction is strobed with one clock pulse.
This resds the word from the new address in the
memory array and parallel loads it inte the data
register.

3. While the SERIAL DATA-OUT code is being applied,
data is shifted out on the ADQ pin with 16 clock
pulses. In this mode, the ADQ pin output buffer 1s ac-
tive.

Writing

1. The address is changed, if necessary, in the same
manner ds in the readout.

While the SERIAL DATA-IN code is being applied,
data is shifted in on the ADQ pin wih 16 clock pulses.
i the data to be wntten has already been shifted into
Ihe data register, it is not necessary to re-enter the 16
bits, so this step may be omitted.

The WORD ERASE code is strobed in with one clock
pulse. After the specified ERASE time, the addressed
word 15 erased.

The WRITE code & strobed in with one clock pulse.
Ater the speaified WRITE time, a STANDBY code
can be strobed i 10 stop writing. Data will be pro-
grammed a1 the specified address

3

It is also possible to change the sequence by erasing a
memary Iocation pefore starting a write sequence.

Standby

Either ol the two STANDBY codes, when strobed in with
aclock pulse, puls the memary in a quiescent Bate. The gul-
pul 15 then in the mgh-impedance siate and the absence or
presence of the clock will mor allegt the device.
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Pin Description

The active high clock signal (C) s used for shitung ad-
dresses and data into ar out of the chip. Wis also used for
strobing control codes.

The /O pn 1ADQ) ws used lor entering addresses and
data-in. 1015 inthe outpuy state only lor shifting outpul data

The active low Chip Select pir {5t is only used 1o block the
clock and put the ADQ butfer into the high-impedance
mage. It has no influence on the operating status of the
device and does not torce a standby condition.

The programming voltage coatrol pin (PYC) 15 an open-
drain guiput that is active when a WORD ERASE or WRITE
control code 18 strobed in. As shown in figure 1, it can be
used to control the Vpp supply applied 10 1he crcuit. The
BLOCK ERASE {BE! pin can be used 1o clear the whole ar-
ray. A5 the PVC autpul 1§ not active In this state, the pro-
grammming valtage should be directly apphed to the Vpp pin
tar the specified erase time.

The Test inputs ITEST1 and TEST2) are provided for
1esting purpose only and should be connecred 16 V55 inany
application.

Date Protection

When Vpp is turned off, data stored in the array is pro-
tected. The programming voltage should not be applied to
e Vep pim if Voo is not present Therefore, use of the PYC
contrel outgut, which is controfled by Lthe Yoo supply 15
recommended. Using this featere, Vpp and Vo can be
turned on or off \n any sequence without dsturbing data in
the array. Howewver, 10 avoid spunous control codes being
strobed inig the device, all Inputs should be s1able when Vpp
15 0n.

General Comments

The erased state corresponds (o a logwal zero at the ADQ
aulput.

WRITE {for any addresst must be preceded by an ERASE
at the same address.

Vpp is necessary for WRITE, WORD ERASE or BLOCK
ERASE. In all oiher cases, t can be switched 1o high im-
pedance, VCC or V5§,




MCM2801

OUTLINE DIMENSIONS

DA AN NSNS
1] 8

Q- CASE 646.05
| e 8 )
ot ? __L
! ST AT T A A AT
P l! A [
Note 4
= LT
1w § 4 |
1¢

AT

i e Al

NDTES:
MILLIMETERS |  INCHES 1. LEADS WITHIN 0.13 mm
0IM | MIN_ | WAX | MIN_|MAX 10.005) RADIUS OF TRUE
A | 1636 [1956 | 0.7 170 POSITION AT SEATING
B | 6.1 60 | m2d 260 | PLANE AT MAXIMUM
C |4 08 | 016 200 MATEAIAL CONDITION.
D_[ 0. 53 | 0.015 | 0.07) 2. DIMENSION “L“ TD
F T 78 | 0.040 0070 | CENTER OF LEADS
G| 256 83C 0100 83C | WHEN FORMED
H | 1327 [ 241 { 0052 [0 PARALLEL.
+ 1020 | 038 | 0.008 [0.05 3. DIMENSION "B~ DDES NOT
K | %52 1333 [0.015 {0135 INCLUDE MOLO FLASH.
L 752 BSE 0,300 B85 4, ROUNDED COANEAS OPTIONAL,
M| 0% [ 100 [ 0 1 o0 |
W | 051 | 102 [ 0020 |n.0s0
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MCM2816

Product Preview

2048 x 8-BIT ELECTRICALLY ERASABLE PROM

The MCMZB16 is a 16.384-bit Electrically Erasable Frogrammable
Read Only Memory designed for handling data in apphcations requiring
both norvolatile memory and iIN-system reprograrmming. The industry
standard pinout in a 24-pin dual-in-line package makes the MCM2816
EEPROM compatible with the popular MCM2716 EPAOM,

The MCM2816 saves time and money because of ' the in-sysiem erase
and reprogram capability, While Vpp is 3t 26 V and G is at VI, a 100 ms
active high TTL erase pulse applisd 1o the E/Frogr pin allows tha entire
memory 1o be erased ta the *'1” state. In addition ta in-sysiem program-
mability, 1this new-generation PROM is programmable on the standard
EPROM programmer.

For ease of use, the device operates in the read mode from a single
power supply and has a static power-down mode, The MCMZ816 is
fabricated in floating gate technology for nigh rehiability and producibili-
y.
® Single +5V Power Supply
® Automatic Power-Down Mode {Standby)
® Single + 25 ¥V Power Supply for Erase and Program
® Organized as 2048 Bytes of 8 Bis
# TTL Compatiizke During Read and Frogram (Mo High Voltage Pulses)
® Maximum Access Time= 450 ng MCM2818

350 ns MCM2818-35
@ Pin Compatible to MCMEB31BE and MCMZ716
® In-System Program/ Erase Capability

MOos

IN-CHANNEL, SILICON GATE)

2048 x 8-BIT
ELECTRICALLY ERASAEBLE
PROGRAMMARBLE READ
ONLY MEMORY

€ SUFFIX
FRIT-SEAL CERAMIC

PACKAGE
CASE 82304

L SUFFIX CERAMIC PACKAGE
ALSO AVAILABLE — CASE M&-07

PINOUT
COMPARISON
216 AND 2718
EH I ] E2Y ' LY
w6l 23l am
FLT L. L)
Adfq HNfver
Xl aps
azln 131 EAL]
7 Bl 18 [JEPiayr
MCM2ZE eIQo [E 1 [ B
ooty 16 logs
Danfw 16 ooy

ooz 14 []DCa
L By 1 [ k]

PIN ASSIGNMENT

Data Input/ Ouiput
Chip Enable/ Program-Erase
_..Oulput Enable

*MNew industry standard nomenclature

Motorola reserves the right to make changes 1o
any producl herein 1o improve ralisbility, 1unc-
lor or design. Moworola doas not assuma any

MCMZT16 |

fiability arising out of 1the application or use of
any product or circuil gascribed hevein; neither
does it convey any licensa under i1s patent rights
new the rights of cthers.
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(M) mororoLa MCM6670
MCM6674

MOS

128¢ X 7 X 5 CHARACTER GENERATOR (N-CHANNEL, SILICON GATE)
The MCMBE70 is a mask-programmable horizontal-scan (row
select) character generator containing 128 characters in a § X 7 128cx7 x5
matrix. A 7-bit address code s 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,
previding a 7-word sequence of § parallel bits per ward for each

character selected by the address inputs.

The MCMEG?A is a preprogrammed version of the MCMEE70. L SUFFIX
The complete pattern of this device is contained in this data sheet. CERAMIC PACKAGE
CASE 680-06

Fully Static Operation

TTL Compatibility

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

Diagonal Corner Power Supply Ping
Fast Access Time, 350 ns (max)

ABSOLUTE MAXIMUM RATINGS iSee Nate 1}

Rating Symbol Valug Unit
P SUFFIX
Supply Vollage Vo | 931 +70 vde PLASTIC PACKAGE
Input Voltage Vin -0.3 1w +7.0 wvdr CASE 70702
Operating Temperature Aange Ta, Gro 70 L8
Storage Temperature Range L —-6E to +150 ¢
NOTE 1. Permanen! device damage may occur i ABSOLUTE MAXIMUM BATINGS are ax. PIN ASSIGNMENT

cesded. Funcoonal operation shoutd be restricted o AECOMMENDED OPERAT-
ING CONCITIONS. Exposura to higher 1han recammended voltages lor exiended
perods of nume could alfect device reliabiity.

BLOCK DIAGRAM

A T O —C12 oo
a1 5 0 | . o123 o1
A2 60—
Address Murnary Aow Cutput
A3 4 0+ Decode Matric Decode Bullers 14 02
A4 3 O
As 2 O— —C 15 D3
A6 3 O $ J, é 16 04
11 10 8 - .
ASY AS2 RS This dewvice containg circuitly o protect the
Voo = Pin 1B inputs against damage due to high static voit-
Gnd = Fin @ L ages or electric fields; however, it 15 advised that
:F?g normal precautions be taken to avoid applica-

tion of any woltage higher than maximum rated
voltages to this high impedance circuit.

DS9459/12-77
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DC OPERATING CONDITIONS AND CHARACTERISITCS

(Full aperating voltage and temperature range uniess otherwise noted. }

RECOMMENDED DC OPERATING CONDITIONS

Patameter Symbol Min MNom Max Unit
Supply Vollage Voo 4.5 5.0 5.5 Ve
Input High Voltage Vil 2.0 - 5.5 Ve
Input Low Voltage ViL -3 - 08 Vde
DL CHARACTERISTICS
Charactaristic Symbol Min Typ Max Unit
Input Currant Lin - - 25 whde
W =01055Y)
Qutput High Voltage YVaH 24 - Ve Ve
fgH = -205 Al
Outpur Low Volage voLr - - 04 Ve
flgL = 16 mAl
Quiput Leakage Current {Three-Stawe) Lo - - 10 wAde
ICE=20VArCE=D8V. Vo =04V 1024 V)
|| Supply Current Iee - - 130 mide
Wop =55, Ta=00C)
CAPACITANCE (T, = 265%C. 1 = 1.0 MH2)
Charactaristic Symbol Typ Linit
Input Capacitance Cin 50 pF
Cutput Capacitance Cout 5.0 pF
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AC OPERATING CONDITIONS AND CHARACTERISTICS
IFull pperating voltdge and temperature (ange unless otherwise noted |

AC TEST LOAD

50V
AC TEST CONDITIONS Rosasn
Condition Valua Teat Paint MMBO6150
Input Pulse Levels 08V w20V or Equiv
Input Rize and Fall Times 20 ns 30 pF —
Output Load t TTL Gate and C\_ = JOpF MMD 7000
ar Eguiv
AC CHARACTERISTICS
Characteristic Symhol Min Max Unit
Cycle Time toye 350 - ns
Addrass Access Time tage(h) - 350 ns
Aow: Selact Access Time YaceIRS}H - 350 ny
Chig Salect t Qutpur Delay 1co - 150 ns

TIMING DIAGRAM

Towe

r,—— e A i

Address X oy

Pl tacclRS )

70V
As 0.8 v
¥ 2.0 v
cs
—-—  — ]
5 XX "0 e, 20V
O BI040 v

Crate Qux
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CUSTOM PROGRAMMING FOR MCMEE70

By the programming of 3 single photomask, the cus-
tomer may specify the content of the MCMEEGT0. En-
coding of the phatomask 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-
tatian.

Infarmation for the custom memory content may be
sant to Motorpla in the foltowing forms, in arder of
preference:

1. Hexadecimal coding using IBM Punch Cards {Fig-

ures 3 and 4).
2. Hexadecimal coding using ASCI| Paper Tape Punch
{Figure 5}

Programming of the MCMGE670 cen be achieved by
using the following sequence:

1. Create the 128 characters in a & x 7 font using
the format shown in Figure 1. Note that information at
output D4 appears in column one, D3 in calumn two,
thru DO information in column five. The dots filled in
and programmed as 3 togic 717 will appear at the outputs

a5 VOH: the dots left blank will be at Vo . RO is always
programmed to be blank (V). {Blank formats appear at
the end of this data sheet for your convenience; they sre
not to be submitted to Motorola, however. )

2. Canvert the characters to hexadecimal coding treat-
ing dots as ones and blanks as zergs, and enter this infor-
mation in the blocks to the right of the charscter font
farmat. The information for 04 must be 3 hex one or
zere, and 15 entered in the left block. The infarmation for
D3 thru DO s entered in the right block, with D3 the
most significant bit for the hex coding, and 00 the
least significant.

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

4. Transmit this data te Motorcla, alang with the
custamer name, customer part number and revision,- and
an indication that the source device is the MCMGGT0.

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

FIGURE 1 — CHARACTER FORMAT

Chargcter Numw@war) Character Nurnber( OME, UWU
AOW SELECT
TRUTH TABLE MSB LSB HEX M8 LS8 HEX
RS3 | RS2 | AS1 | OUTPUT re DODOD0 (oo o JO00D0 [e]e
0] o| o CT - QOR0D0 |2« A RBRRBA | F
0 2 1 At a2 JRORD a2 RIOOO0 |/ o
of v ol e ~ QOOOR [/17 = @000Q [/ ]o
"1 o [ o | me R RIODCR [/ ~ARBO0[7]¢
1 [} 3 RS re IIKIKIRRA |/ [F s @OO00 [/ 0
1 I I rs BOOCIR |4 i/ re ROCOIOD [¢ 10
~RIDODR |1/ ~ REBRA |/ IF
palpa DG p4los oo
FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS
ORGANIZATIONAL DATA
MCME670 MOS READ ONLY MEMORY
Customer:
Motarola Use Oniy
Company
Quote.
Part No.
Part No.
Originator
Specid No.:
Phane No.
Chip-Select Options.: Actwe kligh Active Low Ng-Connect
1 0
cs [ O [
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FIGUIRE 3 — CARD PUNCH FORMAT

Columns Column 1¢ on the first card contains either a zero or

1-9  Blank a one to pragram D4 of row RO for the first character,
10-25 Hex coding for first character Column 11 contains the hex character for DI thru DO.
26 Slash 1/] Columns 12 and 13 contain the information to pragram
27-42 Hex coding for second character R1. The entire first character is coded in celumns 10 theu
43 Slash (/) 25. Each card contains the coding for four characters;
44-59  Hex coding for third character 32 cards are required 1 program the 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 MCMEE70P4)

I‘Iﬂllllllllllllllllllllll'l"lﬂl"lﬂlonllll

MO ONRN NN TUNRR A NH G U

MOATIHAXTI WA

1l [ BT I NUN] ]

222222202002 AAAA200222222222022222222302022242222987222222222222221¢
JIIEE3930303030030333333333330033 000030090033 8335835578832220033311111322332
AR A U D I L b
B EES55 5SS a5 5555555 5855555555555 555558555555555559855555555568
M OO O g g e
PRI I I R R T R RN I I I I I I I NN R R P IR I I M NI N TITIIN
TR R R e T LN R R RN NN RN NN RN RN R RN I
1493451433000000808000000007890784999999999333383139999¢988898880000404

wrRNUANT AR

SYTIVD = JMGW

TR - JATe

AR UTE T T

MDARG F

uvnnnuu-uulnn:gnnnﬂnmuuuuwu'nu«nuunuuun<uh B3 LRIt
357

FIMGURE 5 — PAPER TAFPE FORMAT

Frames
Leader Blank Tape
TtoM Aliowed for customer use |M = 64)
M+1, M*2 CR; LF (Carriage Rcturn; Line Feed)
Mr3IteM+66 First line of pattern information
{64 hex figures per line}
M+67 M+68 CR;LF
M+ 69 10 Remaining 31 lines of hex figures,
M+ 2114 each ling {ollowed by a Carriage Re-
turn and Line Feed
Blank Tape

Frames 1 to M are lett to the customer for internal
identification, where M2 64. Any combination of alpha.
numerics may be used. This information is terminated
with a Carriage Return angd Line Feed, delineating the

start of data entry. (Note that the tape cannot begin with
a CR and/or LF, or the customer identification will be
assumed to be programming data.}

*Frame M + 3 contains & zero or a ong 1o grogram D4
of row RO for the first character. Frame M + 4 contains
the hex character for O3 thru DO, completirg the pro-
gramming information for RD. Frames M + Sand M + 6
contain the information to program R1. The entire first
character is coded in Frames M + 3 thre M + 18, Four
complete characters are programmed with each ling, A
total of 32 lines program all 128 characters 132 x 4).
The characters must be programmed in sequence from the
first character to the last in order to estabiish proper
addressing for the part,
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The formats betow are given for your convenience 1n preparing character informanan far MCMBE70 programming. THESE
FORMATS ARE NOT TO BE USED TO TRANSMIT THE INFORMATION TO MOTOROLA. Refer 10 the Custum Pro-
gramming instrucnions for detaled procedures,

Ch Number Characier Numbsr Character Number _ Character Number
. Ms8 LS8 HEX MSB  LSE HEX M58 L58 HEX MSB  LSB HEX
RoDIDDDDOO ro OO 0O |00 o OO00 [o]e ro 0O0O0QO [o]e]
s Q0000 00000 r OO000 w1 QO0OO00 | | |
r2JOO0O0 a2 00000 Az QOQO0O0O A2 QO000
= g0000 00000 = 10000 s QD000
“‘U’DEIEID ra DOOOC e QODAOO re DJOOOO
s 00030 00000 00000 rs QOO OO0
rs 0000 rsQO0O0O =000n00 s OO OO0
00000 O 000 00000 e QOOC3A(]
D4|03 Do D4l3 [=i¥] oalps Do calol oo
Characler Mumber Character Number Character Numbe Character Mumber
M5B LSB HEX MsS8 LSB HEX MS8 LSB HEX MS8 LS8 HFX
»ODODO(0le] ~0Q000fEeE ~0QDU0ele] =~ 0OQ0DO0[0
=~ O0O0040 - gOa00 = 00000 = 00000
f200000 200000 f2 A 00 Az OIO000
fa00O000 s OJO000 r QD000 2 0000ag
~00000 R OO A0 = JOO0O0 ra JOOAD
- QOgooog s QOO0 rs JOOO0 s Q000
re 7000 0000 OO 000G r JOOO0O
00000 rr 00000 00000 e 0000
G410 [=]:] o403l [alr] oaloa oo nalpi [=11]

Character Number

Character Numbaer —_ Chatacier Mumber

MSBE LSBE HEX M58 LSB HEX M5B L58 HEX MSE LSB HEX
fa0OO00Q oo o D000 [o]o 0 OO0O0O0 [¢fe e OO0ODO [0]0
s 0000 /OO D0 ~ 00000 ~ OO0O0OO0
20000 r2QO0O 00 : QODO0 A2 OJO000
0000 s 00O0O00O R O0O000 R: 00000
r« OO0 OO re JO0O0O0O «aOQOO00O[ ] e DOODO0O
s DI0O00O as JOC0N0 D000 s OOO0D0
s OO D00 re DO O0OO re QOO0 s OOOD00
reOODO0O 00000 mrO0Oao0 « 00000

DalD3 Do oDali:l Da oalga Crid paloa Do

Charascter Numbar —_— Chacacter Number

— Character Number Character Number

M5B LS8 HEX msa L5B HEX MSE L58 HEX M58 LSE HEX
re OIO0O0 |00 ro QOO0OQA o]0 e JOO0OAO [o]e 0 O0O000 o]0
= O0000 = DOD0O0 ~ Q0000 = DO00O00
r2 Q0000 2 QMO0 00 r2 QO0O0O0O =2 00O000
00000 00000 0000 A~ 0000a
r O 0O0O re QOO0 rRe OO0 0OD0 as OOID0O0
DO O0 rsYO0000 s 00000 s QO0O0O0
~D0000 00000 s QO0O0O0O s QO 00O
~gooop]  -pooogill  ~gpeeGtl  ~DQoog
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@ MOTOROLA

8192-B1T READ ONLY MEMORIES
ROW SELECT CHARACTER GENERATORS

The MCMGE700 is a mask-programmable §192-ba horizontal-scan
{row select) character generator. It contains 128 characters in
a7 X 9 mainx, and has the capabihity of shifting certain characters
that normally extend below the baseline such as |, v. g9, p, and
g. Circuitry is supplied internally to effectively lower the whale
matrix for this type al character—a feature previously reguiring
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 15 and Os stored in 3 7 X 9 matrix, When a specific four-bit
binary row select code is applied, a word of seven paratie! bits appears

at the output. The rows can be sequentially selected, providing :

a nine-word sequence of seven parallel bis per word for each
character selectad by the address inputs. As the row select inputs
arg sequentially addressed, the devices will automaticaily place
the 7 X @ 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 blanked.

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-5tate Qutputs
® CMOS and MPU Compatible, Single = 10% 5 Volt Supply
# Shifted Character Capability

{Except MCME6720, MCMB6730, and MCMG6734)
Maximum Access Time = 350 ns
4 Programmable Chip Selects (@, 1, or X
# Pin-for-Pin Replacement for the MCMES70,

Including All Standard Patterns

MCM66700 MCM66710
MCM66714 MCM66720
MCM66730 MCM66734
MCMG66740 MCM66750
MCM66751 MCM66760
MCM66770 MCM66780
MCM66790

MOS

IN-CHANNEL. 5ILICON- GATE}

8K READ ONLY MEMORIES

HORIZONTAL-SCAN
CHARACTER GENERATORS
WITH SHIFTED CHARACTERS

LI € SUFFIX
L FRIT-5EAL CERAMIC PACKAGE
CASE 62304

|}
P SUFFIX

PLASTIC PACKAGE

CASE 708-02

24

Al
al
a2
AZ
Ad
AB
Al

- —C 20 D6
16 O0—
l—-o5 DS
12 0— add Mamory A _—
oo, i Watrs o tow
1910—‘ Cocada {80881 Dacade Buitess 019 ©4
s: o€ DY
‘ |—-0 18 D2
] I e m
EBlanking
Shitfr Matrix B 17 DG
Control
Matrin I I
ook e Matrix 1 3 10 A4
DIAGRAM. Saisct ¢S = &5 o2
2‘$22$?3$24$ Veg =Pin 2
ASO RS1 RS2 RS Vgg = Pin 13

PIN ASSIGNMENT

csaf]
vVeel
cs4f]
-1
o5
030
o1
asle
s4[]3
csifw
A3
Azl
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MCMGE6700 Series

ABSOLUTE MAXIMUM RATINGS {5ss Note 1, Voltages Referenced to Vgs)

Rating Symbol Valua LUinia

Supply Voltages Voo ~0.3t0 74 Ve

Input Volisge Vin -0.31070 Ve

Oparating Temperature ABnge Ta Oro+70 c

Storage Tempersture Planpge E‘l— “E510 +125 —og
NOTE 1: Por device o ge may occur if ABSOLUTE MAXIMUM AATINGS are
exceedod. Funclional operation should be restricted to RECOMMENDED
OPERATING CONDITIONS, E 10 higher-tha ged voltages for

extended periods of hime could aftect device reliability,

DC QPERATING CONDITIONS AND CHARACTERISTICS
{Futl pperating vohiage and temperature range unless otherwise noted)

RECOMMENDED DC OPERATING CONDITIONS (Referenced to Vgg)

Parameter Symbol Min Nom Max Unit
Supply Voltage Voo 45 5.0 5§ Ve
input Logic 17 Voitage Vid 20 - Yoo Ve
lnpu Logic "0 Voitage ViL -0.3 - 08 Vde
DC CHARACTERISTICS
Churscteristic Symbol Min Typ Max Unit
Input Leakuge Current [T - - 25 whde
V| = 5.5 Vae, Voo = 4.8 vace)
Qutput Low Vohape (Blank} VoL [) - 04 Vdc
(Ipy ™ 1.6 madg)
Outpyt High Voliage {Dotl VOH 24 - - Ve
IIQH = - 208 uAdc)
Power Supply Curreat Ige - - 80 mAde
Power Dissipation Po - 200 440 mvy
CAPACITANCE (Periodweaily sampled cuther than 100% tested)
Input Capacitance Cin - 40 70 pF
I = 1.0 MHz) )
Output Capacitance Cour - 40 70 pF
i = 1.0 MHz)
This device [ ircuiry to p the inpy1s sgainkt damage due to high static voltages or slectric fislds: however, it iz advised tha
normal precsutions be taken 10 avaid application of any voltege higher than j rited voltages 10 this high-i o cincui,
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MCME6700 Series

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating vollage and 1emperature range unless otherwise noted}

AC TEST LOAD

S0V
R =25k
Test Pount MMDG‘_SD
of EQuiv
AC TEST CONDITIONS
- 130 pF 11,7k
Condition Valuse ~M 0 7000
taput Pulse Levels 08V1020V or Eaur
input Rise and Fall Times 20 ns - L
Output Load 1TTL Gae and C_ = 130 pF
AC CHARACTERISTICS
Characteristic Symbol Tyvp Max Linit
Address Access Time Vacc i) 50 350 s
Row Select Access Time tacciRSH 250 350 ng
Chig Select to Dutput Delay 0o 100 160 s

TIMING DHAGRAM

tacc(&)

Addrest

X

an
oo
o

tacciASH

A5

A

[=0

es 0l e
cs ;;;;;; 3 ; ;aa*o.a v

co

7 .
N AN

oo LTI T

fo
Y
Lo

Data Vatid

oo
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MCMB66700 Series

MEMORY QPERATION {Using Positive Logic)
Most pasitive level = T, most negative level = 0. .

Address )
To select ane of the 128 characters, apply the appro-
priate binary code to the Address inputs 180 through A6).

Aow Select

To sslect one of the rows of the addressed character
{0 appear af the seven output lines, apply the appropriate
binary code to the Row Select inputs (AR50 through RS3}.

Shifted Characters

These devices have the capatility of displaving charac-
ters that descend below the battom line {such as lowercase
letters j, v, g, p, and q}. Internal circuitry effectively drops
the whole matrix for this type of character. Any character

can be programmed 1o occupy either of the two positions
in a7 X 16 matrix. {Shifted characters are not available
on MCMGE720, MCME6730, or MCM66734.)

Output
Faor these devices, an output dot is defined as 3 logic 1
level, and an output blank s defined as a logic 0 level.

Programmable Chip Select

The MCMEBEGT00 has four Chip Select inputs that can
be programmed with a 1, 0, or don't care (not connectad).
A don't care must always be the highest chip select pin or
pins. All standard patterns have Don't Care Chip Select—
except MCMEBG751.

DISPLAY FORMAT

Figure 1 shows the relationship between the logic
levels at the row select inputs and the characier row at
the outputs. The MCMB6700 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 MCMBE710 font is
established in rows R14 through RG. 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 cantained in a7 X @ array, the
MCMGEE710 requires a 7 X 12 array on the CRT screen (o
contain both normal and descending characters, Other

uses of the shift option may require as much as the fufl
7 X 16 array, or as {ittke as the basic 7 X 9 array {when
no shifting acours, as in the MCMBG720).

The MCMG6700 can be programmed to be scanned
either from tottom 10 top or from top to bettem. This is
achieved through the option of assigning row numbers in
ascending or descending count, as {ong as both the basic

" tont and the shifted font are the same. For example, an

up counter will scan the MCMEG710 from bottom to top,
whereas an up counter will scan the MCMEBES67 14 from 1op
to bottom (see Figures 7 and B for row designation|.

FIGURE 1 — ROW SELECT INPUT CODE AND SAMPLE CHARACTERS FOR MCME6710 AND MCMG6720

ROW SELECT
TRUTH TAGLE
AS3 | ms2 | ps1 | RSO | QUTPUT
[ [ [ [ A
o : N ; o oooaoo
s ol V] na Esssas
o Ty [o [ e @00000
o ] 1 ]a | ns m0000Q0
L I L A ns 11711
[} 1 1 L RY [ Iels]nlsle]
| s[u]u]s]a]
e lelS! ne €00000
1 [ 1 [ Ao ngggg
1 1] 1 1 A1l OD DGDD
1 [ [ [ A2 oggaog
1 L] ] L] A13 aggoaon
1 ] 1 ] At4 goaooa
1 1 1 1 R15 EGEIUDDD

8 0DoooODoDDOReeO0

MCMEET20
ROW ROW
NG,
0000000 esEEssC Ao OOO0ROO
0000000  ®DO0DOE m1 SOSE800
00duods  @o0goom Az BEOCRE0
0000008  ®00000@ a: EDCO0E0
RORRSCD SEEEEE0 R: @NDODED
eS0L0E0 @000D0D Ae mOMEMEOO0
#0000W0 . ®000D00 #¢ @000000
m00D0Om0° ®H00000 A7 @DO00O00
EEOCOBO 8000000 Re @OODOOC
D

mOooooa o0 ° oo
#000000

#000000

oOo0aoon

oapoont

cooooon

(=] [a]+]
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CUSTOM PROGRAMMING FOR MCMEE700

By the programming of a single photomask, the custam-
«r may specify the content of the MCME6700. Encoding
of the photomask is done with the aid of & computer to
provide quick, efficient implementation of the custom bit
pattern while reducing the cost of implementation.
Information for the custom memory conient may
be sent 10 Motarola in the following forms, in order
of preterence.”
1. Hexadecimal coding using 1BM Punch Cards
(Figures 3 and 41
2. Hexadecimal coding using ASCIV Paper. Tape Punch
{Figure 5}

Fragramming of the MCMEG700 can be achieved by
using the follow sequence:

1. Create the 128 characters in a 7 X 9 fant using the
format shown in Figure 2. Note that information at
output D6 appears in column one, D& in column two,
through DO information in column seven. The dots fitied
in and programmed as a logic 1 will appear at the putputs
#5 Vg 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 1o be submitted to Motorola, however.]

2. Indicate which characters are shifted by filling
in the extra square {dot}l in the top row, at the left
{column 5).

3. Convert the characters to hexadecimal coding
treating dots as 15 and blanks as s, and enter this infor-
mation in the blocks 1o the right of the character font
format. High order bits are at the left, in columns S and
D3. For the bottom eight rows, the bit in Column § must
be 0, so these {ocations have been omitted. For the top
row, the bit in Column S will be 0 for an unshifted
character, and 1 for a shifted character.

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

5. Assign row numbers to the unshifted font. These
must be nine sequential numbers {values G through 15}
assigned consecutively to the rows. The shifted font is
similarly placed in any position in the 16 rows.

B. Provide, in writing, the information indicated in
Figure 6 (a copy of Figure 10 may be used for this pur
pase). Subemit this information to Motorola together
with the punched cards or paper tape.

FIGURE 3 — CARD PUNCH FORMAT

Charactsr Numbee IQ&MW)‘

g

Columny
1-10

s LB HEX

g QO0O0QIOC00Q 00 "
Q P (n[a} [a]a]a[aF-2r]

AR Daogjoooagle kg
L ODO;00ad [ple! 31 -48
i e OeR|000® 3]s 49

RY E00(ROBD [¢]A

Py BOO(OBQ0 |«|+ &8

AT BO0|ROV0O |«

ne ORI DDDR (2!

5 D& Da DD (1)

Coumn 12 on the first card contains the hexadecimal
equivalent of column S and D6 through D4 {or the top row of the

Blank

Asterisk ()

Hex coding for first character
Slash (/)

Hex cading for second character
Slash {/)

Hex coding for third character
Slash {f)

Blank

Card number {starting 01; through 43}
Blank

M58 LS8 HEX ! :
. Ay @OSBR®00 L£| hrst_ character_. Colup’m 13 t:_omams D3 through DO. Columns_M
Q R (a] Jaliu]n]: =] F3 and 15 contain the_ information for the next row, The entire h.rst

A OBREA0C|(2]c character is coded in columns 12 through 29. Each card containg
ne gegooralala the cading for thres characters. 43 cards are required to program the
L agQgaoac|zla entire 128 characters, the last card containing only two charactars,
:: ggg gggg i:‘ The characters must be programmed in sequence from the firsy
Ay oEglagaaoclalel character to the last in orde_r to elstablish proper addressing for the
"3 goolooaofsle part. As an example, the first nine characters of the MCMGE710
5 D8 D4 D3 =13 are correctty coded and punched in Figure 4.
"NOTE: COn RCCEPT Mg tspe and truth tabla lformats, For further information cantect your local Mk e 1l o3 rap
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FIGURE 4 — EXAMPLE OF CARD PUNCH FORMAT
{First 9 Charectars of MCMGE710)

!" . RS
/ -

RIS £ e Ty

1 1

1

TITTETINIR] ] fhenucevncenBnenocenooeonnle susswanvoo fuciclBosarenzofooo
EEEEE R NUETE U R PR LN N8 BINEELETRE NI R L ENLR RIEIR LT RYRTENRIR TR R RN RN L PR T BTN N I P R T ]
1_I|III|H|IHI1llI1|I1l||1||||1l|lll|1l|I!H|11||11I|I1|||7||11||1||1i||11||1|||
R R R R R R R R R R R R Rl H I EF L I ER H RN R Nd IR R N RS N R SR SN S B E TS RS
ERREEREREREREEZRREE] EZRRERRY ERRY F] | EERRY | ERREFRERZRERSREREREY }E H IERRREERERERRE
varciaeiaadoadiviccntlalla s corgatagacinnnaaniaaniarceali it i G b L
nsnsssss5555555555ssssusssssss5&55sssssssslssssssst555;‘:5555555555555&55‘.\555:\
EEEEEEEE GG b EG R R G EEEGERES FREEEEEEECEFEOEEEREaEobaEbMecbEccEUGEEG o FEREERERERERTNE
[RERA RS S R R R R R R R R R R R AR R R R R R R R R RN R R R R R RS RS R AR AR RS RRR SRR ESH
poanvannntluaneasnenienanenavosroreaansnroenngnnaBonavenanBenentnneannnsntnassn
g”Hg??!n!!9!!!nsununssn!nnunnnsnnnassnssnsnsnnsnnussu /

P R R R O A T o T T P T T T T T T P T T AT I R 1
11 § o J

FIGURE 5 — PAPER TAPE FORMAT

Frames _
start of data entry. {Note that the tape cannot begin
Leader Blank Tape with a CR and/or LF, or the customer identificatian will
TtoM Allowed for customer use |M = 64} be assurmed 10 be programming data.)
M+1,M+2 CR; LF (Carriage Return; Line Frame M + 3 contains the hexadecimal equivalent of
Feed) ) ) column S and D6 thru D4 for the top row of the first
M+3r0M+66 First line of pattern information character. Frame M + 4 ¢ontaing D3 thru DO, Frames
{64 hex figures per line) M+ 5§ :
and M + 6 program the second row of the first
M+ 67, M + 68 CR: LF b9

Frames M + 3 to M + 66 comprise the first line
The line is terminated with a CR and

h ter.
M+ 6% 1w M+ 2378 Remaitling 35 lines of hex figqres, zfa::: :urrinmut.
each line followed by a Carriage LF.

Return and Line Feed
The remaining 35 lings of data are punched in sequence

Blank Yape using the same format, each line terminated with a CR

Frames 1 to M are left to the customer for internal
identificatian, where M £ 64, Any tombination of algha-
numerics may be used. This information s terminated
with a Carriage Return and bLine Feed, delingating the

and LF. The total 36 lines of data contain 36 x 64 or
2304 hex figures. Since 18 hex figures are required to
pragram each 7 x 9 character, the full 128 {2304 + 18]
characters are programmed, .

FIGURE 6 — FORMAT FOR ORGANIZATIONAL DATA

ORGANIZATIONAL DATA
MCMBEET00 MOS READ ONLY MEMORY

Customer

c Part No

Row Number for top row of nen-shifted font

Row Number for bottam row al non-shifted fant

Row Number for tog row of shifted font

Pragrammahle Chip Select information: 1 = Active High O = Active Low X = Dan’t Care INot Conne:ted)

C81___ C82___ CS53__ Ccsa___
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MCMEETI0 PATTERN

FIGURE 7

2USLOD

S

]

yazgene
e

s

e

il g A 41 the i om

B PR a1 g 1 40 the

W - St characit T he cRwdCie 1 SeINAD I 1o

FIGURE 8 — MCMEET14 PATTERN

e ]

i Sow | Looo) oo | oooastoon

DECOCODEC | Q00| | SR

Sioiindg dffeN Shimian

g b T B G

FICIRNY | SRESMAMMD| ShmapcRus|smRenety qemR
Daineet | 1St | Bl asegan| S A
GRS | SRiiiT | eteis| SRcRERER ]
§ gy - slr - ale - sz t

i 2 : 8 3 | e :

LI = Enetumi charscis Tha Chavacren b shfoed Ther rows 10 A3 st the 100 08 the don e F1T 0 e bomnom
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FIGURE 9 — MCMEETI4 PATTERN"
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FIGURE 11 — MCMSE730 FATTERN®*

MCM66700 Series
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FIGURE 13 — MCME6750 PATTERN

EER
(i

ACOMENE

EAZE
e
clefetc

of 2
CEAZDRD h o | 5 . oNZACE” |

IF - Sttt crurecter  Tha character w whifpd theme o 1o B3 a1 bhe iop of dhe bona and &11 1 the boccom

MCMBEE751 — Sama as MCMEG?50 sxcept CS81 =0, C52 = 0, C53 = X, and C83 = X,

FIGURE 14 — MCMEE760 PATTERN
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FIGURE 1§ - MCMEE770 PATTERN
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FIGURE 17 — MCMOG R0 PATTERN
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MCMSE70 Sarim MCMESTDO Equi Descripti
MCMESTT MCMBE 710 ASCI thified
MBS 7T A MCMEET 14 ASCH, shutred
MIMESTD MCMBET20 AsSCH
MCMES T MCMEETI0 Japariess
MCMES 734 MCMEE T34 Jspanmss
MIMBS 74 MCMBEETAD Math Symiols
MCMESTS MCMBEE TS0 Alphanumeric Control
MIMES TS MCMEE 760 British, shifted
MCMBS?7 MCMBET 70 Gurran, shifted
MTMESTH MCMBETBO Franch shiftad
MIMESTI MCMES 150 Eurapwan, shifred

MCMEBETO0 Serive MCMEET0 Serinc
Pin Amignmaent Pin Amignmant
g '3 vila L1E] e FTY
El = P ver ns2 322
L= I vpn e [
« ] ae L3 == 1]
5 s oy os D0
L= L1—=1:F calvy
= [ =1.1] DI [
L 8] as e
R = 9] aa A6
(1 [ 3= IR a0 [ +5
(W el aa Y- T
17 = [F = LT3 ot 1] ==Ly ]

APPLICATIONS INFORMATION

One important application for the MCMG8700 series is
in CAT display systems {Figure 1BY. A ser of buffer shift
registers or random  access memories applies 3 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 MCT495 shift registers.
The parallel information in these shift registers is clocked

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

The MCMEE?0D series require one power supply ot
+5.0 volts. When powering this device from labaratory
of systen power supplies, it is important that the Absolute
Maximum HRatings not be exceeded or device failure
can result. Sorae power supplies exhitit spikes or glitches
o their putputs when the ac power is switchad on and off.

FIGUAE 18 - CAT DISPLAY APPLICATION USING MCMES?10

MC 7495
3 13
o_sos aof—g
—_—o—{MC
" 3
1
— c1 Y L2
O c2
2
0*;- L] 11
N Opy azf—eo
15 17 | a
o—s- AD oo 3 ’.3 J —0——1Dp2
N 10
o—-‘?»ﬂ [+3} . o P Cna 03—°—|
o a2 o2 1—«:o——.l
Charscter | 11| 03 [E—v MC 1495
Coos ° 19 1 13
o Al o4 |-—0———— og aol—o
5
o AS -1 o—mc
. 20
o a8 o o—2en el e
ASORSIRS2ZRS] 8lez
21} 22] 23] 24] 2
O——10pg 14
-1 cl Pl Q2 }——a
)
— Dp2 "0
< Opg Qi r—————— zl:m:
Prayug e
- Control c1
Cauniers o2
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The formats below are giwven for your convenience in prepanng chatacier information for MCMEE700 programming.

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

Programming instructions for detailed procedures.

Character Number

Character N

Characrer N

LSE HEX

0o00DO000s
gQo0o0o00o0o0oa
aaooooooa
Doo00000ns
0aoononooo:s
gooooooog
0000000005
D w

MSH

I £ C ¢ @ oo Tl

oopooo0oos
oooooaoogo
ooooooana
00000000 0s
0D00nDO0O0on:
oaocooagooga
0DOo0O00ooos
O w

L58 HEX

msa

T © o oo @ T o« K

0onogonO0oos
00000Qogn
ooogogooaa
Qponoapags
oOo0on00oOooaas
Qooo0ocooo
. 20000000038
g0 "

LSB HEX

I T ¢ T &« & & « @

Character Mumber _

Character Number

Charatter Number

LSB HEX

Doao000000s
00

]
pO000000Das
DOOoopooaod:
DOo0oonqQg
DOODOQO0Ds
D 1]

wmsa

O @O C C O @ T £ T

ooooonooas
0Ooooonoo
ooOoooooon
0ooo 00na
0DD0ao0oooa
ooogooaoooo
0000000003
] w

L58 HEX

M5B8

[ A N R O S A A 4

sYalululululalula}
000000000
000D0D000D0
00000000Rs
0000000003
000000000
_ 00000oo0os
g ¥

LSH HEX

L ¢ T @© ¢ &€ & £ T

Character Number

Character Number

Character Number

LSB HEX

0oogoooon:
000Qooo00
DDDDWDDDUa
000000000
Dgo0o0o0ooo0s
000goo00oo0
DO0NO000003
D o

MSB

r oo I T T

DoOoo000000s3
oocooonoo
gooogooocon

0000000003
000000000
00000000
O “

LSE HEX

0
]
o3

M5B

I &€& T TCTCTaT T

0D00000o00s
00D0Ogoooo
aQooocaaon
00000 0000s
000aoOoao:
ooggoooao
., 8000000003

¢{D

LSE HEX

K & © ra £ o & @
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MCM68A30A
MCM68B30A

1024 X 8-BIT READ ONLY MEMORY

The MCMGBAJOA/MCMEEBI0A are mask-programmable byte
arganized memornes designed for use in bus-aorganized systems.
They are fabricated with N-channel silicon-gate technoiogy. For
ewe of use, the device operstes fram a single power supphy, has
compatibility with TTL and DTL, and needs no clocks ar
refreshing because of static aperation,

The memory 15 compatible with the MGS00 Microcomputer
Family, providing read only storage n byte increments. Memory
expansion is provided through multiple Chig Select inputs. The
active level of the Chip Select inputs and the memory content are
defined by the customer,

# QOrganized 35 1024 Bytes of 8 Bits

# Static Operation

% Three-51ate Data Qutput

® Four Chip Select Inputs (Programmable}

® Single £10% 5-Volt Power Supply

# TTL Compatible

& Maximum Access Time = 350 ns — MCMBBAI0A
250 ns — MCMGBRB30A

MOS

{NCHANNEL, SILICON-GATE)

1024 X 8-BIT
READ ONLY MEMORY

. € SUFFIX
.- ' FRIT-SEAL CERAMIC PACKAGE
e CASE 62304

ABSOLUTE MAXIMUM RATINGS 1528 Note 11

Azhng Symhol Value Unat
Jupply Voltage Ve EIME LI Wdc
Input Vollage Vo 03w +?0 e
Operating Ternperature Hanye Ta Qo + 70 e
Siorage Temperaiure Range Tsl£ -E65 o +150 or

NOTE 1

Permanent device damage rhay occur F ABSOLUTE MAXIMUMRATINGS are ga

ceeded Funchonal operanon shoold be restricied to RECOMMENDED OPERAT
ING CONDITIONS Exposure 10 higher than recommended vollages lor extended
penads & bime could altech device seliabiiny.

P SUFFIX
PLASTIC PALCKAGE
CASE 708-02
PIN ASSIGNMENT
GNofr @ Ny 2 [0Ag
oog= Al
o 3 2[1Az
Dzle A3
o3ds 20{144
D406 13 P as
Dsl 7 18 [ &6
arli ] 170 a7
[npdn o) 16 [ AR
csifw 15 []a9
cs2Qn 1a{JCS4
veelp: 1310¢sa

MCEBOD
Microprocessar

BLOCK DIAGRAM

MEBOD MICROCOMPUTER FAMILY

MCMESAI]A/MCMBERI0A READ ONLY
MEMORY BLOCK OIAGRAM

MCMEBAI0A
ML MEEBEI0A
Regd Only
hem ory Memary Data
Marrx = Data Bus
Random (1024 X &) Butters
Accass
hMemaory
Imigrface
Adapter
Selecuion
ang Contral
Interface  [—ime
Adapter  [ea—] Medem
LI |
Address Date WMamory Address
Bus Bus and Conrrel J
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MCMG68A30A*MCMEBB30A

DC OPERATING CONDITIONS AND CHARACTERISTICS

iFull opei ating voltage and temperatuse fange un|sss otherwise notad |

RECOMMENDED DC OPERATING CONDITIONS

Pasaroates Symbol Min Nom Max Unit
Supply Voltage Yoo 4.5 50 5.5 Vdc
Inpul High Vohage Vi 2.0 55 Vde
Inpul Low Voltage ViL =01 0B Vdc
DC CHARACTERISTICS
Characteristic Symbol Min Typ Max Una
Input Current (S 28 aAde
W =0t0B65Y
Dutpul High Veltage VoH 24 - Ve
{igH = ~205u4)
Outpu Low Voltage Ve 0.4 Vo
itgL = 1.6 maA)
Dutput Leakage Current iThree Starel o 1Y) wAdL
CSn 0B VorC5=20W Vo, =04V 1024V
Supply Currant Ige 130 madc
Vep =55V, Th = 0°C)
CAPACITANCE (f - 1.0 MHz, T, = 257C, periodically sampled
tather than 100% tested.) This device cOnrAing Circuitry 10 protect rhe
inputs against damage due 10 high stanic volages
Characturistic Symbol Max Unit or electric hields; however, 1t 1t advisad tha
normal pracautions be raken 10 avoid appheation
Input Capacitance Cin 15 pF of any voltage higher than max murn rated volt:
Output © tance Com 125 QF apgat 10 this high-impedanse circuit.
BLOCK DIAGRAM
a0 4 —
Al 23— 2 Do
Az 22 — &3 01
p—t 4 D2
3 21— or
Ad () meme]  Address wl::(.n.v 3Swre [~ 5 D]
A3~ 18— Decode 19024 x B} Butfer o8 o4
AE 18— 81 D5
ay 17— ——=58 D5
AR 16— [—9 o7
Al 15—y
csS1° 10
L5 N
c53* 13
c54° 14
Voo = Pin 12
*Active evel dHingd Oy e cuttormer . Gnd = Pin -
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MCM68A30A*MCME8B30A

AC OPERATING CONDITIONS AND CHARACTERISTICS

{Full operating valtage and 18mperature uniess otherwise noted.}

VAl timing with t = 4 = 20 ns, Load of Figure 1)

MCMEBAI0AL MCMGEBIJAL
Charactaristic Symbol Min Max Min Max Unit ]
Cycle Time toye 50 - 250 - ns
Access Tine lace - 350 - 250 "
Chip Select 10 Cutput Dalay |E° — 180 - 125 ns
Data Hold from Address DHA w0 - 10 = ng
Data Hald from Deselection tDHD 10 150 10 126 ns

FIGURE 1 — AC TEST LOAD

Addrass

Oata Qur

S0V

A =25k

Tear Poing MIMOE1 50
or Equiv

130 oF " M7k

MMO 000
ar Equiv

*Inchudses Jig Capacitance

TIMING DI&AGRAM
=t teve
‘ace
_X 2.0 v
0.8 W
= 20w
0.8 v
— R ve]
oOHD
toHA
24w
0.4 v

2-1




MCM68A30A*MCMGEBB30A

CUSTOM PROGRAMMING

By the programmmg of & single phatomask for the
MCMEBA30A/MCMGEB30A, the customer may specity
the cantent of the memaory and the method of enabling
the outpuls,

Information  on the general options of  the
MCMB8A30A/MCMEBB30A should be submitted on
an Drpanizational Data form such as that shown m Figure
3. ("No Connect” must always be the hrghest order Chip
Select pinis).}

tnfarmation for custom memory content may be sent
to Mowrola in one of four forms {shown in arder of
preference):

1. Paper tape output of the Motorola MEBG0 Software.

2. Hexadecimal coding using IBM Punch Cards.

3. EFAROM (MCMZ708, MCMZTADE, or MCWMESE708).

4. Hand-punched paper tape [Figure 3).
PAPER TAPE

Included in the software packages developed for the
MEBO0 Microcomputer Family s the ability to produce
a paper tape output for computerized mask germeration.
The assembler directives ae used te control allocation
of memory, to assign values for stored data, and for
controlling the assembly process. The paper lape must
specify the full 1024 bytes.

2172

FIGUAE 2 — BINARY TO HEXADECIMAL CONVERSION

Bmary Hexadaeimal
Data Charactar
& 4] 4] 0 3
i la} a 1 1
0 & 1 0 2
Q 43 1 1 3
o 1 la} o 4
0 r o 1 5
0 t 1 i) L}
o 1 1 1 ?
1 4] Q e -3
1 o o T 13
1 T 1 i) A
T & 1 1 B
1 1 e o <
1 1 o 1 =]
1 1 1 & E
1 1 T 1 F

I1BM PUNCH CARDS
The hexadecimal equivalent (from Figure 2} may be
placed on B0 column IBM punch cards as follows.

Step  Column

1 12 Byte 0" Hexadecimal egquivalent for
outputs D7 thru D4 (D7 = MS.B)

2 13 Byte 0" Hexadecimal equivalent for
cuiputs 03 thru DG {DI = M5B}

3 14.75  Alternate steps 1 and 2 lor consecutive
by tes.

4 ?7-B0  Card number {starting 0001)



MCMGEBA30A*MCME8B30A

FIGURE 3 - HAND-PUNCHED PAPER TAPE FORMA ™

B oan L

Frames

Leader Blank Tape

TwoM Adlowed for customer use (M < 64)

M+1 M+2 CR; LF (Carriage Return; Line
Feed)

M+3oM+66 First line of pattern information
(64 hax ligures per line}

M+ &7 M+ 68 CR: LF

M1+63toM+ 2112  Remaining 31 lines of hex Figures,
each line tollowed by a Carriage
Return and Line Feed

Blank Tape

Frames 1 to M are left to the customer for internal
identitication, where M < 64, Any combination of alpha-
numerics may be used. This information is terminated
with a Carriage Return and Line Feed, delineating the
start of data entry. {Note that the tape cannot begin
with 3 CR and/or LF, or the customer identification will
be assumed to be programming data.)

Option & (1024 x B}
Frame M + J contains the hexadecimal equivalent of

bits D7 thru D4 of byte 0. Frame M + 4 contains bits
D3 thru DO. These two hex figures together program byte
¢ Likewise, frames M + 5 and M + & program byte 1,
while ¥ + ¥ and M + B program byte 2. Frames M + 3 to
M + 66 comprise the first line of the printout and program,
in sequence, the first 32 bytes of storage. The line is
terminated with 2 CR and LF.

Option B (2048 x 4}

Frame M + I contains the hexadecimal equivalent
of byte @, bits D3 thru DG Frame M + 4 contains byte 1,
frame M + 5 byte 2, and s0 on, Frames M + 3 to M + 66
sequentially program bytes G to 3t ithe first 32 bytes).
The line is terminated with a CR and LF,
Both Options

The remaining 31 lines of data are punched in sequence
using the same format, each Lne terminated with a CR
and LF. The total 32 lines of data contain 32 x 64 or
2048 characters. Since each character programs 4 bits of
infermation, a full 8192 bits are programmed.

As an example, a printout of the gunched tape for
Figure 13 would read as shown in Figure 10 {a CR and
LF is implicit at the end of each line}.

FIGURE 4 — FORMAT FOA PROGRAMMING GENERAL OFTIONS

ORGANIZATIONAL DATA
MCMGBAI0A/GEBI0A MOS READ ONLY MEMORY

Customer: Motorala Use Only:
Company Quote:
Par1 No. Fart No.:
Qriginatar Specif. Na_.
Phone No.
Chip Select Options: Active Actwve Mo Connect
Low “Don’t Care”

cst
Cs2
Ccs3
Csa

C0o0o0Os

agog
oood
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@ MOTOROLA

MCM68A308
MCM63B308

1024 X 8-BIT READ ONLY MEMORY

The MCMB8A308/MCMEBB308 is a mask-programmable byle-
organized memory gdesigned for vse in bus-organized systems. It is
fabricated with N-channet 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 memary is campatible with the MBB00 Microcomputer
Family, providing read only storage in byte increments. Memory
expansion is provided through multiple Chip Select inpuis. The
active level of the Chip Select inputs and the memory content
are defined by the customer.
® Organized as 1024 Bytes of B Bits

® Static Operation
® Three-State Dats Output
& Mask-Programmable Chip Selects for
Simplified Memory Expansion
® Single £10% 5-Valt Power Supply
& TTL Compatible
& Maximum Access Time = 350 ns — MCMBBA308

250 ns -~ MCMGEB308
® 350 mW Typical Power Dissipation

MOS

IN-CHANNEL, SILICON-GATE)

1024 X 8-BIT
READ ONLY MEMORY

C SUFFX
FRIT-SEAL CERAMIC PACKAGE
1 CASE 6234

P SUFFIX  °°

PLASTIC PACKAGE
CASE J0-(52

MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY

INDUSTRY STANDARD PINOUTS

PIN ASSIGNMENT

A7
46[]
As[0
[¥h
23]
A2[
Al
an(
cof]
o1
az(]
Vsl

PIN NAMES
an-a9 . Achiiregs lnpurs

51 54 . Chip Selecis
an ar Crara Outgus
Veo 15 W Power Supply

Ve g na
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MCMG6EBA308*MCM68B8308

DC OPERATING CONDITIONS AND CHARACTERISTICS

o [Full aperating voliage and 1emperalure range unkess athernaise noted b

RECOMMENDED DC OPERATING CONDITIONS

. Paramater Symibol Min Typ Maox Unit
Suppiy Vohaos Voo 45 50 55 Wt
lnput High Voltage ik 20 - 55 Ve
input Low Voltage ViL 0.3 - s3] Vde

DC CHARACTERISTICS
Characteristic Symbol Min Max Unit
rput Current hia - 25 uidc
Vin=01055 V)
Curput High Voltage VoM 24 - Vde
lpn = -208 ual
Cutput Low Voltage VoL - 04 Vo
gy =16 ma) ‘
Ouiput Leskage Current {Three-Stale} o 10 WA
S208VvorSe20V Vo, =0dvio24av)]
‘Supply Current Ige 130 mAdflc
Ve 55V, Ty = 0%C)
ABSOLUTE MAXIMUM RATINGS (See Nowe 1)
Rating Symbol Valus Unit
Supply Voliage Voo =031w0+70 Welg
Input Vahage Wi -03w+70 Mo
Operating Temperature Range Ta G +710 .
Sratage Tempecature Range T,,‘g =85 to + 150 . o¢
NOTE 1: Parmanent device damage may Occur
it ABSCLUTE MAXIMUM RATINGS are MERD0 MICROCOMPUTER FAMILY
axceeded. Functional operation should be . BLOCK DIAGRAM
matrictad to RECOMMENDED QPERATING
CONDITIONS . Exposure to hugher than recom- MCEBOD
mendsd vohages for extended periods of time MicroDraCalo:
could affect device reliability.
MCMEALITG
Aest Only
— Mamory
Amdom
Azcas
+— Mwrmas ¥
Iniatiace
- Adapter
interiace [~y
—{ Adecisr fa— Modum
J J
Ackitwit Dats
Bus Buk
AQ -] r— 0 O3
A ; —a0
a2 8 -1 a2
A3 b Memory A51ae g3 a
aLoOCK Aaa 4 Adirasy Matsia Qutput | e gmtd g8
DIAGRAM A5 3 Dacode (1024 2 @) Bulteri | gi5 ap
A — . o
—=t7 a7y
A8 23
ag 7z
R 20 —
52 18 —1 1
53" 21 —
s4r 19— Veg o Pin 24
" Active leval dufined by she usar. Vsg - Pin 12
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MCM68A308*MCM6E8B308

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voliage and tamperature unless otherwise noted.
Al timang with t; = t¢ = 20 ns, Load of Figure 1}

MCMGEAZDE MCMGRBI0E
Characiaristic Symbad Min Max Min Max Unir
Cvele Time teye 50 - 250 - ng
Access Time tace - 80 - 250 ny
Chip Select to Output Delay tso - 160 - 150 ns
Data Hold from Address IOHA 10 - 10 - ns
Data Hold from Deselection tDHD 10 150 10 150 3
CAPACITANCE This device contains circuitry 1o protect
(f = 2.0 MHz, Tp = 25°C, periodicatly sampled rather than 100% tested) the inputs against damage due to high static
Characteristic Symbat Man Unit voliages or slecwic fields; I'Ilowevm, it i
Input Capacitance Cin 15 eF o J. that r.m"?m precautions be t.alten
1o gvoid application ol any vohage higher
Qutput Capacitance Cout 25 pF than  maximum  ated  uoltages o this

high-impedance circuit.

FIGURE 1 — AC TEST LOAD

S0
AL =25k

Tast Poim MMOE150
ar Equiv

130 pF * LA
MMD 7000
or EqQuiv

“Inciudes Jg Capacitenca

TIMING DIAGRAM

feye

Address _X
u

o
mo

0.8 v

2OV

toHD
ToHA

Cwts Our

m * Bont cars
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'MCMB68A308°MCM68B308

CUSTOM PROGRAMMING

FIGURE 2 — BINARY TO HEXAGECIMAL CONVERSION

By the programming of a single photomask faor the —
MCM68A308/MCMEBB208. th m i Binary Hexadecimal
| C . the customer may specify Data Cherscrer
the content of the memory and the method of enabling 2 " 2 Py P
the outputs, {A “no-connmect” must always be the highest o o o f '
order ¢chip-select{s}.) o a 1 [ 2
, o [} ] 1 k]
Information ©n  the general  aptions of the 2 : : a 4
1 5
MCMBBAINE/MCMBAB308 should be submitted an an o 4 ] o .
Qrganizational Data form such as that shown in Figure 4, ¢ f 1 1 ¥
’ 1 0 0 ° a
Information for customer memory content may be 1 1] 1] 1 9
sent to Matorola in ane of four farms [shown n order : g : “’ :
of preference}: ' ' a a c
1 ’ 0 1 o
1. Paper tape putput of the Motorola MEBOD Sofrware, 1 1 1 1] €
2. Hexadecimal coding using 1BM Punch Cards. ! ! 1 1 F

3. EFROM one MCMGBA 708 or equivalent.

4, Hand punched paper tape {Figure 3|. 18M PUNCH CARDS

The hexadecimal equivalent {from Figure 2} may be
placed on 80 column IBM punch cards as foliows:

PAPER TAPE Step Column
Included in the software packages developed for the 1 12 Byte “0” MHexadecimal eguivalent for
MBS0 Microcomputer Family is the ability to produce outputs Q7 thru Q4 107 = M58}
a paper tape output for computerized mask generation. 2 i3 Byte "D’ Hexadecimal equivalent for
The assembler directives are used to control allocation outputs Q3 thru QG {03 =M.5B.)
of memory, to assign values for stored data, and for 3 14-75  Adternate steps 1 and 2 for consecutive
controlling the assembly process. The paper tape must bytes.
specify the full 1024 bytes. 4 77-80 Card number (starting QOQT)
1
FIGURE 3 — HAND-PUNCHED FAPER TAPE FORMAT
Frames
Leader Blank Tape
TtoM Allowed for customer use (M = Gd) with a CR and/or LF, or the customer identification will
M+1,M+2 CR; LF {Carriage Return; Line be assumed to be programming data.)
Feed) Frame M + 3 contains the hexadecimat eguivalent of
M+3two0M+66 First line of pattern information bits Q7 thru Q4 of byte 0. Frame M + 4 contains bits
154 hex figures per ling) Q3 thru G0, These two hex figures together program byte
M+ 67 M+ 68 CR; LF 0. Likewise, frames M + 5 and M + 6 program byte 1,

M+69toM+ 2112 while M + 7 and M + 8 program Dyte 2. Frames M + 3 to
M + &6 comprise the first line of the printout and program,
in sequence, the first 32 bytes of storage. The line is

terminated with a3 CR and LF.

Remaining 31 lines of hex figures,
each lime followed by a Carriage
Aeturn and Line Feed

Blank Tape

Frames 1 to M are left 10 the customaer for internal
wentification, where M < 64. Any combination of alpha-
numerics may be used. This information is terminated
with a Carriage Return and Line Feed, delineating the
start of data entry. [Note that the tape cannot begin

The remaning 31 lines of data are punched in sequence
using the same format, each line terminated with a CR
and LF. The total 32 lines of data comain 32 x 64 or
2048 characters. Since each character programs 4 bits of
information, a full 8192 bits are programmed.
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MCME8A308*MCME8B308

FIGURE 4 - FORMAT FOR PROGRAMMING GENERAL OFTIONS

ORGANIZATIONAL DATA
MCMESI0E MOS READ ONLY MEMORY

Customer: Maotorgla Use Only: ‘
Company i Quate:
Part No. Part No.:
Originator Specif. No.:
Phone No.
Chip Select:

- Active No
Connect

st

8

g
OoooEs
O003E
DooO
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| @ MOTOROLA

MCM68A316A

2048 X 8-BIT READ ONLY MEMORY

The MCMBBA3II6A s 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 nesds no clocks or refreshing because of fully
static operation,

The memoary is compatible with the MEB00 Microcomputer
Family, 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 gdefined by the user,

& Fully Static Operation

#® Three-State Data Output

# Mask-Programmabie Chip Selects for
Simphfied Memory Expansion

Single £ 10% 5-Volt Power Supply

TTL Compatible

Maximum Access Time = 350 ns

Plug-in Compatible with 2316A

MOS

IN-CHANNEL. SIL ICON-GATE}

2048 X 8-BIT
READ ONLY MEMORY

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 623-04

- 24
P SUFFIX
. PLASTIC PACKAGE 1
ABSOLUTE MAXIMUM RATINGS (See Note 1) CASE 70802
Rating Symbaol Valun Unit
Supply Yoliags e -0.3w+7.0 Ve
Input Voltage Vin -0.3 to +7.0 Ve
Dparating Temperature Ranga Ta Qto+70 o¢ PIN ASSIGNMENT
Storaga Tamperaiure Range Tag -65 16 +150 °c
NOTE 1:  Permanent device damage may occur 1if ABSOLUTE MAXIMUM RATINGS are A7 Voo
pxceeded. Functional cperation should be restrictes to RECOMMENDED asfl o
OPERATING CONDITIONS. Exposurg to higher than recommended voltages
for extended perinds of timea could afect device relability. ag(] UL
Al a2
MBHOO MICROCOMPUTER FAMILY BLOCK DIAGRAM A0(] az
alf] a4
MCEBOO
Microprocassor AZE a5
MCMEBANGA Ad08 Q6
Read Only
Marmory ME 9 a7
As( 1
Accans A5l 52
Memort ¥ Vssi CE]
Intarface
Bdsprer PIN NAMES
A0-410 . . . . Address inputs
S1-83 ., . . . Chip Salecty
Intarfaca .
- Madem QQg-G7 . . . . Data Dutput
L ] " Voo - - - - +5 W Power Supply
Addrass Cete Vgg - .. . Ground

Bus Bus
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MCMG68A316A

DC OPERATING CONDITIONS AND CHARACTERISTICS

[Full gperating vollage and termnperature ranoe vnless atherwise notedt

RECOMMENDED DC QPERATING CONDHTIONS

Paramwier Symbal Min Typ Max Unit
Supply Vollape Yoo 45 50 55 Vac
input High Yohage YiH 20 - BS Voc
lapul Low Yottage Vi -03 - 08 Ve
DC CHARACTERISTICS
Charscigristic Symbod Min Man Linit
Inpul Currem I - 25 wihde
(Win=01055 VI
Qutput High Yoltage YoM 24 - Vdo
{lgy = =205 uAl
Cutpul Low Voltage Voo - 0.4 Wt
flgL =16 mal
Output Leakage Current {Three-State] Lo - 10 uAde
15=08vaorS=20V¥ Vg, =04Vio24V)
Supply Current ice - 130 mAde
Voo = 55V, Ty = 0°CH

This device cantains circuitry to protect the
CAPACITANCE wputs against damage due to high static valt.

I = 20 MHz, Ta ~ 267C, periodicatly sampled rather 1thaa 100% tesred) anes or eleciric fields: however: it is advised that
normal precautions be taken to avoid applics-

Charactaristic Symbol Max Unix tion of any wottaga higher 1than maximum rated
Inpyt Capacuance Cin 75 pF voltages 1o this high impedance circuit.
Output Capacitance Cout 125 eF
FIGURE 1-AC TEST LOAD
SoW
AC OPERATING CONDITIONS AND CHARACTERISTICS A =23k
(Full operating vollage and temperature unless ohecwisa noled.
AN tuming with tp = 19 = 20 ns, Load of Figure 1] Teu foint MAOGIS0
of Equiv
Gharactoristic Symbol Min Max Linit
Cvele T1 — 1A pF 11.7 k
vele Time teye %0 g MMD 7000
Actess Time tacc - 350 nt or Euuiv
Chig Select to Quipur Delay 50 - 150 ng
Drata Hold from &ddress tDHa 10 - ns = =
Data Hotd from Cresalection Ih 10 150 ns
fincluces g Capacsfance
&40 &
At & i 03 QD'
PR —= 22 o1
aq 8 f—= 21 027
Mo FState "
BLOCK LY ] Addren MWI_“’ Dut;ut 20 03
DIAGRAM A5 10 Decode (2048 Bulters | 19 a4
ae 11 % B} 19 as’
A7 [—= 17 0% i
AR 2 % 16 a7
A0 2
410 4
31t 15
a3
Voo - Pin 24
* Activa laval defined by tha usar, Wgg = Fin 12
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MCMBBA316A

TIMING DIAGRAM

Teve

20V
Addr e Xro-a v

£ 20v

50

e — T H

e L 3 4
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MCM68A316A

CUSTOM PROGRAMMING

By the programming a! a single photomask for the
MCMES8316A, the customer may specify the content of
the memory and the method of enabling the outputs.

Informaticn on  the genera! options of  the
MCMEBAZ16A should be submitted on an Organizational
Data form suth as that shown in Figure 3.

Infarmation for custom memory content may be sent
o Motoroia in one of four forms {shown in order of
preference}:

1. Paper tape output of the Matorata ME80G Software.
2. Hexadecimal coding using 18M Punch Cards.

3. EPROM (TMS2716 or MCM2716).

4, Hang-punched paper tape.

PAPER TAPE

Includad in the software packages developed for the
MGA0O Microtomputer Family is the ability to produce a
paper tape output for computerized mask generation. The
assembler directives are used 1o control allocation of
memory, to assign values fov stored data, and for controh
ling the assembly process, The paper tape must specily the
fult 2048 bytes.

FIGURE 2 - BINARY TO HEXADECIMAL CONVERSION

Binary Hexadecimal
Daa Characier

@ o o o 1]}

3 o D 1 1

o o 1 qQ 2

o =3 1 1 a

o 1 4] L+] 4

0 1 1] 1 5

o 1 1 0 &

o T 1 1 7

1 qQ o 1] a

1 [+] a 1 8

1 o 1 a A

1 [ ' 1 a

1 1 q & <

1 1 a 1 o

1 1 1 [+ E

1 1 1 1 F

1BM PUNCH CARDS

placed on 80 column

The hexadecimal eguivalent {Trom Figure 2) may be
1IBM punch cards as follows: -

Step Column
1 12 Byte 0" Hexadecimal equivalent for
Coutputs Q7 thru 34 107 = MSB)

4 13 Byte "0 Hexadecimal equivalent for
outputs O3 thru Q0 (33 = M5B}

3 14-25  Alwernate steps 1 and 2 for consecutive
by tes.

4 77-80. Card number {starung 00071}

Total number of cards (G4

FIGURE 3 - FORMAT FOR FPROGAAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCMEEAIIGA MOS READ ONLY MEMORY

Customer:

Company

Part No.

Originator

Phone No.
Chip Select:
Active High

si (]
5 O
53 O

*A don't care must always be the highest order Chap Select (s}

Motorola Use Only:
Quote:
Part No..
Epeaf. No..
*Cran't Care
Active Low {No Connect)

]
L]
L]

L
]
d
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(M) mororoLa MCMGSA316E

MOS

(NCHANNEL, SILICON-GATE}

2048 X 8 BIT READ ONLY MEMORY

The MCMESAIIGE is a mask-programmable byte-organized
memary designed for use in bus-organizéd systems. It is fabricated
with N-channel silican-gate technology. For ease of use, the device 2048 X B8 BIT
operates from asingle power supply, has compatibility with TTL and READ ONLY MEMORY
PTL, and needs no clocks or refeshing because of static operation.
The memory is compatible with the MESOO Microcomputer
Family, providing read only storage in byte increments. Memory
expansion is provided through multiple Chip Select inputs. The FRIT-SE AL%E#::EMCK AGE
active level of the Chip Select inputs #nd the memory content CASE 6230
are defined by the user.

# Fully Static Operation
® Three-5tate Data Qutput

® Mask-Programmable Chip Selects for
Simplified Memary Expansion

* Single * 10% 5-Volt Power Supply
® TTL Compatible
# Maximum Access Time = 350 ns
® Plug-in Compatibie with 2316E
" & Pin Compatible with 2708 and TM52716 EPROM; P SUFFIX
PLASTIC PACKAGE
CASE A0-02

PIN ASSIGNMENT

MOTOROLA'S PIN-COMPATIILE ERROM FAMILY

FIN NAMES
AD-810 . . . Addres lpuTe
$1-52 . . . . Chip Salsctr
oQ-GY .. . Data Output
INDUSTRY STANDARD MNOUTS vVeg - - - +5 ¥ Powwr Supply
Vgg .. . Groung

D5os)/§-78
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MCME8A316E

OC OPERATING CONDITIONS AND CHARACTERISTICS

iFull operating voltage and temperature rangs unless atherwise noted)

RECOMMENDED DC OPERATING CONDITIONS

Pargmutar Symbaol Min Typ Max Unit
Supply Voltage Veo 45 50 &5 Vde
{nput High Voltage Yin 20 = 55 Ve
Input Low Vakags VL -0.3 - OB Vde
DC CHARACTERISTICS
. Characteristic Symbol Min Man Unit
Iapul Currani : liny - 25 whde
WVin=0to 55 VI
Outewut High Voltage Yo 24 - Voo
(e = —206 uA)
Quiput Low Voltage VoL - 0.4 Vo
fig =16 mal
OQutput Leakage Cunuat , +hree-State) s} - 10 HAde
1S=0AVorS=20V. Vg =04 V24Vl
Supply Current Ige - 130 mAde
Ve =55V, Ty = 0°C)
ABSOLUTE MAXIMUM RATINGS (See Note 1)
Rating Symbol Value Unit
Supply Valtage Ve -03t0+70 Ve
input Voitage Yin -0.3to+70 Wdo
Qperating Temperaturs Rangs Ta Q1o +70 ¢
Storage Temperature Range Tag =G5 to +150 or
NOTE 1: Permanent dewvice damage may otour f ABSOLUTE MAXIMUM RATINGS are
excesded. Functional operation should be restricted v RECOMMENDED
DPERATING CONOITIDNS. Exposure to highar than recommended voltagas
far extended perigds of time could affect device religbility,
MCEB00
CAPACITANCE MicrogroCasar
= = 9508 i
{t =20 MHz, Ta = 26°C, periadically sampled rather than 100% tested) MCMBEA16E
izti i Awsd Only
Charsctaristic Symbol Mex Unit b Momary
tnput Capacitance Cin 75 pF
Cutput Capacitance Cour 125 aF Random
Accus
¢ Memory
.lnl.l'f.c.
»— Adaptéer
MEA00 MICROCOMPLUTER FAMILY T
BLOCK DIAGRAM Modem

— Adapter

F ¥

Address Data

l——w10 o9
—a 1 G2
ISaw  —ee13 a3
QUL e 14 34
Bulters 15 05
j—=16 UG
——i-17 07

Voo P 24
Gng  Pin 12

Bus Gu
al B —
al 7 —
a2 & —
a3 5 —
BLOCK a4 4 —= Addrem ool
DIAGRAM A5 3 ——{ Owscode {2048 w B)
Al E—
ay y —
ag 23 —
Ay 22—
Al1Q 19—
51
53
T AcTive level Selined by e user.

2-184




MCMB8A316E

FIGURE 1-AC TEST LOAD

LR

AC OPERATING CONDITIONS AND CHARACTERISTICS

& A, 25 {Full cperating voliage and temperature unless oltherwise nolegd.
A1l niming with 1, = t; = 20 ns, Load of Figure 1]
Test Ponr h;?‘s::so Characigristic Symbol Min Max IInit
Cyele Time teye 50 - ny
130 oF * Access Time Tage - IS0 g
" MMDO 7000 -
ar B guiy Chip Select to Gutpur Delay 150 - 160 as
Dala Held from Addrass OHA 10 — ns
= - Dara Hold from Deselection L1%] 0 150 s

“includes dyg Capaciande

TIMING DHAGRAM
This device cantains cirgwitry o

protecl the npuls against damage f— - - R R —

due 10 high static voltages or elec- ot — et —— —— —— -]

tric lieldy; however, it is advised

that normal precautions he waken  Aggress IV

10 avoid appheation of any wvol- )ﬂiv ->°:

ge higher than maximum rated

voliages 1o this  tugh-i ol

circuit. 20v

tso
¥ RO 08 v 20 R RN,

e ) ]
gt £ 80

Data Out
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MCMG68BA316E

CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCMEBAI16E, the customer may specify the content of
the memory and the method of enabling the outputs.

Information  on  the general options of the
MCMEBAINGE should be submitted on an QOrganizational
Data torm such as that shown in Figure 3. {"No-Connect”
must always be the highest order Chip Selectis).)

Information for ¢custom memory content may be sent
to Motorola in one of three forms (shown in order of
preference);

1. Paper tape cutput of the Motorola MEBO0 Software.
2. Hexadecimal coding vsing 18M Punch Cards.
3. EPROM {TMS2716 or MCM2716).

PAPER TAPE

Included in the software packages developed for the
MEB00 Microcomputer Family is the ability 1o produce a
paper tape cutput for computerized mask generation, The
assembler directives are used to control aflocation of
memory, to assign values for stored data, and tor controt-
ting the assembly process. The paper tape must specify the
full 2048 bytes.

FIGURE 2 - BINARY TO HEXADECIMAL CONVERSION
Pngey Hexpdecmad
Oats "Characier
@ ] 4] 4] &
a 1] 1] 1 1
1] - Q 1 4] 2
o o 1 1 3
1] 1 0 o L]
1] 1 1] 1 5
1] 1 1 [+ 5
1] 1 1 ] ¥
1 @ o 1] a
1 4] L] 1 9
1 1] ¥ a L]
v a T 1 -]
1 1 o o c
1 1 1] 1 4]
1 1 1 [+ E
1 1 1 1 F

1BM PUNCH CARDS
The nexagecimal equivatent (from Figure 2| may be
placed on B0 cclumn. IBM punch cards as fallows:

Step  Column

1 12 Byte 0" Hexadecimal equivalent for
outputs Q7 thru 04 (7 = M.SH.}

2 13 Ayte "0 Hexadecimal equivalent for
outputs O3 thru Q0 103 = M.5.B.)

3 14-7%  Alrernate steps 1 and 2 for consecutive
by tes.

4 77-80  Card number [starting 0001}

Total number of cards {64)

FIGURE J - FORMAT FOR PROGRAMMING GENERAL OFTIONS

ORGANIZATIONAL DATA
MCMESATIGE MOS READ ONLY MEMORY
Customer:
Motorola Use Only:
Company
Cuate:
Part No.
Part No.:
Originator
Specif. Na.:
Phone No.
Chip Select: Active ' Active No
High Low Connect
51 0 O |
s2 O O O
52 O ! O
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@ MOTOROLA MCM68A332

4096 X 8-BIT READ ONLY MEMORY Mos

The MCMESA33Z ¢ a mask-programmable  byte-orgamzed (NCHANNEL, SILICONGATE)
memory designed for ose in bus-argarzed systems. |t is fabricated
with N-channel silicon-gate technology. For ease of use, the device
operates from a single power supply, has companibility with TTL and 4096 X 8-BIT
DTL, and needs ne clocks o1 refreshing because ol static operation. READ ONLY MEMORY

The memory s compauble with the MGE00 Microcomputer

Family, providing read only storage in byte increments, Memory

expansion 15 provided through multiple Chip Setect inputs. The C SUFFIX
active level ot the Chip Select nputs and the memory content FRIT-SEAL CERAMIC PACKAGE
CASE 6r3.0d

are defined by the user,
® Fully Static Qperation
® Three-Stare Data Quiput for OR-Ties

® Mask-Programmable Chip Setects for Simplified Memory
Expansion

# Single *10% 5-Wolt Power Supply
8 Fully TTL Compatible
® Maximum Access Time = 350 ng
® Directly Compsatible with 4732
® PFin Compatible with 2708 and 2716 EPROMs 74
& Preprogrammed MCMEBA332-2 Available P SUFFIX
PLASTIC PACKAGE 1
CASE 0502

MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY
xin

Pil ASSIGNMENT

a7

AS5[)

FIN NAMES
AQ.AaN . .ddesya nputs
5 . . .Pragrammanola
Chip Selacts
Qo .-02 . . Date Output
INDUSTRY STANDARD PINCUTS Vee . . . +5 W Power Supply
Vego . . . .Ground

D59619/7-78
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MCM6BA332

Al

B

&l 7
oz &
a1 3
L]

3

2

1

Addres Murnory

Decode hatrix
14096 x 8)

BLOCK Aa
DIAGRAM an

A7
Al 23

ERATY]
Ouepud
Bullers

[—= 3 Q)
——es0 A
= 11 42
——w= 123 da
——a~ 14 04
|15 05
|——=t=18 Q6
—=17 07

A 22

AIG 19
a1l 18 —

S1* 20
52+

* Actva baval dalined by the uter,

Ven - Pin 24
Vgg ~ Pin 12

DC OPERATING CONDITIONS AND CHARACTERISTICS

IF ull pperaning vodrage and temperalure 1ange unlest otheowise notedr

RECOMMENDED DC OPERATING CONDITIONS

Paramater . Symbol| Min Tvp Max Linit
Supply Voliage MNee must be apgleg of kast LD o5 bkre gaper deuce aperalion 4 achieven | Ulviat 45 50 55 wde
Input High Voliage YiH 20 - £S5 Yo
Input Low Voltage VL -03 na W
DC CHARACTERISTICS
Charscteristic Symbal Min Man Unit
tnput Current Liny - 25 whde
M+ 0teb5 V)
Ouiput High Vaoltage Y OH 2.4 - Ve
Nge - -205 Al
Cunput Low Vohage VoL - 04 Wdc
HgL 16mal
Cutpul Leakage Current {Thiee-Siaie) o - 10 wAdG
15 OBV o S=20V, Vyy 04Vie2dvi i
Supply Cunen ice - an A
fvee 55V Ty - 0%
ABSOLUTE MAXIMUM RATINGS (Sue Note 1)
Rating Symbol Value Urnt Thrs dewige contams cirgamiy 10
polect the Inputs agarnsgt damage
Supply Valtane Voo 0340 var flue 10 high stanc voliages or alec-
Input Vaoltage Wi -0.3to+7.4Q W e helos, howewer, it s advised
Chzerating Temperature Rongs Ta O+ 70 o 1that noimal precavhions be taken
- - B 1o awoed appheanon of aay wol-
Stesage Tempe aiw e Ramyge Taig -85 12 + 150 C 1age higher than maxemum raled
NOTE 1 Permanent devict damage may oceur f ABSOLUTE MAXIMUM RATINGS are wiltages Ty the mghampedance
encestded. Funchanal opsiabon shoukd be resttcled o AECONMMENGOED circut.
CHERATING CONDITIONS Eaposure 10 hugher than recommended vallages
1o extgneled peoints ol vme could gilect dewvice rehatulay,
MCEROD

CAPACITANCE
1f = 1.0 MHz, Ta = 25%C, perodicaliy samphed rather than 100% tested)
Charactenistic Symbal Typ Man Unit
Ingput Capacnance Cia 50 75 aF
Ouiput Capacitance Coul 9.0 125 eF

BLOCK OIAGRAM

MEE00 MICROCOMPUTER FAMILY

Microprocessar

i
MCMEEAIT2

Reasd Oy
Moy

Aandom

LY
Memary

-1 mtadlace
»— Adap i

intertace [t "
$—- Adapter  fem—| odem
LI |
Addrsys Data
Buy Bur
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MCME8A332

Tear Paini

130 pF*

FIGURE 1- AC TEST LOAD

1.7k

*{ncludes | capeciTRRCE

50 W
AC OPERATING CONDITIONS AND CHARACTERISTICS
R_=25k (Full pperating valtage and tempecsiure unless atherwise nated
Al tirang withon, <y = 20 ns, Load of Figure 1)
MMDE 15
ar .nfw.zm Characterisic Symbol Min Man Unit
Cycle Time . oyt 250 ns
Access Time Yage - 350 ns
MMD 7000
ar sauivatent Chip Select 10 Cuiput Delay 150 150 ns
Dara Hold from Address oHa 10 - ns
- Data Hold from Deseleciion [ 10 150 n5

TIMING D1AGRAM

loye
‘QCC
20%
Adaress. A m:{ 29¥
Chip Slect, 5 oav
B-1ed !
Chip Select, 5 08 v
2.4
Quiput, Q a4
Wavalarm Waveform Waveform
Symbal Input Chsiput Symbaol Input Output Symbol Input Output
MUST BE wiLL 8E OOMN'T CARE CHANGING. :>_ HIGH
MallD WALID - ANY CHANGE STATE IMPEDAMNCE
PERMITTED UNENOWN
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MCME8A332

MCMEG8A332 CUSTOM PROGRAMMING

Hy the programmung of & single photomask tor 1he
MCMB84 332, 1he customer may specily the conmient ol the
memory and the had al biling the p

Informaticn on the general options ol the MCMEBAILZ
should be submitted on an Organizational Dava form such as that
shown in Figure 3. (& 'No-Connect”' or “'Don't Care’' must slweys
e the highest arder Chip Select{sh.)

Information far custom remory content may be sent to
Molorola in one of four forms {shown in order of preferencel:

1. 18M Punch Cards:

A Hemadecimal Facmat
8. Intel Format
C. Binary Negative-Postive Formal
2. EPROMI—we 16K (MCMZTI6 or TMS27168] or four
BK |MCM2704}
3. Paper 13pe output of tha Motorola MEBD0 softwarg
4, Hand punched papsr tape

PAPER TAPE .

Intluded in the software packages developed for the MEID0
Microcomputer Family ik the ability to produce 3 paper Tape
output for compuierized mask gensration. The assembler direc.
Tives are used to control allscation of memory, to assign values for
stored dats, end far conmrolling the assembly pracess The paper
1ape must specify the Tull 4096 byes.

18M PUNCH CARDS, HEXADECIMAL FORMAT
The hexadec:mal eguwelent {from Figure 2] may be placed on
B0 column IBM punch cards as follaws:

Stap  Column

1 12 Byte 0" Hexad | equivalanl for outp
Q7 through Q4 Q7 =M 5.8}

2 13 Byte 0" ¢ i ival for
Q3 through Q0 (03 = M.5.8.)

k| 14-75  Aiternate steps 1 and 2 {or consecutive bytes.

4 77-79  Card number istartmg 001},
Total numbar of cards must equal 128,

(1L

FIGURE 2 — BINARY TO HEXADECIMAL CONVERSION

Hexwdecimal
Binary Data Charscter
1] 43 & Q 1]
1] o a3 1 1
1] o 1 Q 2
4] o 1 1 a
o 1 o o L]
Q 1 L] 1 5
o 1 ¥ 1] L
4] 1 1 1 7
1 a o o a
1 qQ 1] 1 L4
1 o 1 o a
1 a 1 1 B
1 1 a L <
1 ' ] 1 D
1 1 1 a E
)] ¥ 1 1 F

PRE-PROGRAMMED MCMGBAI32P2, MCMGRA3I2C2

The -2 standard ROM pattern contains sinslackup and prctan-
loakup tabies,

Locetions CODO through 2001 contan the sine values The
sine’s [irst guadrant s divided into 1000 parts with sina values
corfesponding 10 thete angies stored n the ACM, Sin #/2 i
wiclyded and is rounded to 0.5999,

The arctan valuss contaws angles in radians corresponding te
the arc tangents of O through 1 in steps of 0001 and are conrained
in locations 2048 theough 4049,

Lucations 2002 1hrough 2047 and 4050 through 4095 are
rero liMed.

Al valugs are rép d in absoiute tormat with four
gigit precision. They are stored in 8CD formal with tha two mast
significant digits in the fower byte and the two least significant
digits n the upper byre, The decimal point i assummd 10 be 10
the left of the most significant digit.

E xample: s‘"{Fjoo_o %l = 0.0018 decimal

Addren Conteniy
0002 0000 0000
0003 o1 0110

* FIGURE 3 — FOAMAT FOR PRAOGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCME8A332 MOS READ ONLY MEMORY

Customer:
Motorofa Use Only
Company
Quote
Part Na.
Part No.
Originator
Specif. No.
Phone No.
Chip Select Options: Active High Active Low No-Connect

51 O ] O
§2 O (] O
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MCMG8A364
@ MOTOROLA MCM68B364

MOS

8192 X B-BIT READ ONLY MEMORY

The MCMEBAIES /MCMESB 364 15 3 mask-programmable byte- IN-CHANNEL, SILICON-GATE}
organized memory designed for use in bus-organized systems. It is
. fabinicated with N-channel silicon-gate technology. For ease of use, 8192 X 8-BIT
the device operates from a single power supply, and has READ ONLY MEMORY

campatibility with TTL. Tha addresses are latched with the Chip Enabla
input — no external iatches required.

The memory 15 compatible with the M6800 Microcomputer
Family, providing read only siorage in byte increments. The Chip

Enable input desetects the output and puts the chip in 3 power - down L SUFFLX
mede. CERAMIC PACKAGE
CASE 1608

® Automatic Power Down

® Low Power Dissipation — 150 mW active (typical)
35 mW standby [typical}

@ Single £10% 5-Voh Power Supply
& High Cutput Grive Capability (2 TTL Loads)

& Three-S1ate Dala Quiput for OR-Ties
P SUFFIX,

2

@ TTL Compatible PLASTIC PACKAGE
® Maximum Access Time — 280 ns — MCMG8BIG4 CASE 70002 1
350 ns — MCMEBAIGS
® Pin Compatible with 8K — MCMGEBA308, 16K — MCMGAAI16E,
ang 32K — MCMGBA332 Mask-Programmable AQOMs PIN ASSIGNMENT
® Pin Compatible wath 24-pin §4K. EPROM MCMEBE764 = [ u_ 2a[3vee
A8 2 23] A8
a5 3 220 a9
24 []4 pill = EAF
MOTOROLA'S MIN-COMPATIBLE EPROM FAMILY A3ds 2D E
a2 Cle 1w a0
a1y 1wl an
Ao e [ w ¥
%] |-} 165) 06
03] m I} 153 a6
azn 14 e
vss 12 133 03
PIN NAMES
AD A12 . Address
E Chip Enatig
af a? Caie Qutput
Yoo - - - t5 W Power Supnly
Vgs . .. Gruurd

This device containg Cirguiity 1Q protect
tha mputs sgansl damage due to high
stalic voltages or electng felds, howaver,
1115 advissd 1A Aormal pracautions be
1aken 10 avond apphcation of any voltage
INDUNTRY STARDARD MNOUTS fughes 1han maximum raled vollages 1o
15 high-impedance circut.

DS9a06/7-79
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MCME8A364eMCME8B364

a0 8 — l—— 3 Do
:; ; |——= 10 D1
—= 11 D2
A3 s Memary 35tate [ —e=13 03
BLOCK A4 4 aadress Matrix Output |—me14 D4
OIAGRAM a5 3 —{ Decode 18192 % 81 Buifers P
— N
A2 [—a 15 06
a7 1 | 17 D7
a8 23—
A9 22 —
A1D 19 —
A1 18—
a1z o7t —f
E 20 - Ve = Pin 24
" Veg v Pin 12
ABSOLUTE MAXIMUM RATINGS (See notwet
Rating A Symbal Value Unit
Supply Voltags Voo -08tw +7.0| voco
Input Voltage Vin -05w +7.0] vdc
Operating Temperatuie Aange Ta G +70 *C
Storage Temperalure Range Targ | -66t0 #1860} *C

NOTE: Permanent dewice damage may accur 1 ABSOLUTE MAXMAUM RATINGS are eaceeded. Funchonal operation shoukd be restricied 1o
RECOMMENDED QFERATING CONDITIONS Exposure 10 legher than recommended voltages tor extended pernods ol ime could
atfect device reliabhty

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operanng vollage and tamparature range unless oltherwise noted.)

RECOMMENDED OPERATING CONDITIONS

Paramatar Symbol Min Nom Max Unit

Supply Vollage Yoo 45 50 55 Wdc
Vo must be applied at lgast 100 us before proper device
operaton s achievedt

Inpul High Voltage ViH 20 — 5.4 Ve

Inpul Low Voltage YiL -0.% — 08 vde

RECOMMENDED OPERATING CHARACTERISTICS

Characternistic Symbol Min Tvp Max Unit
Inpul Current {¥yn - 0t 55 W) fin -10 — 10 whde
Output High Yollage (o © -220 uA} - VoH 2.4 — _ Vde
Qutput Low Yollage oL = 3 2.mA} Yoo - — 04 Vde
Output Leakage Current (Three- Statet o -10 — 143 whde
E=20V Vot =0V1w55W)
Supply Current — Actwve™ Ico — 25 40 mAdc
tMimmum Cycle Aale)
Supply Current — Standby - Isg — 7 10 madc
IE = ikl

*Current 15 proporlianal 1o cycle rale

CAPACITANCE (1= 1.0 MHz, Ta=25°C. penodially sampled rather than 100% 1esied)

Ch Symbol | Max | Unit
Inpul Capacitance Cin a8 pF
Outpul Capacitance ’ - Cout 15 pF
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MCM68A364*MCM6G8B364

AC OPERATING CONDITIONS AND CHARACTERISTICS
Read Cycle

RECOMMENDED OPERATING CONDITIONS
[Ta = 0to 70C. vog = 5.0V 1 10% Al tmimg with 1 = 1f = 20 ns. Inad of Figure

MCMEeBE364 MCMBBA3ES
Parametar Symbal Min Max Min Man Unit
Chip Enabte Low 16 Chup Enable Low of Next Cycle [Cycte Time] 1ELEL 375 - 450 - ns
Chwp Enable Low 1o Chap Enable High 1ELEH 250 - 00 - ns
Chip Enable Law 1o Qoutpur Vahd {&ccess) \ELOV — 250 — a0 ns
Chip Enable High 1o Qutput High Z [OFf Time) [EHOZ - B0 — 75 G
Chup Enable Low 1o Address Don't Care {Held) IELAX 60 - 5 — ns
Address Vald 1o Crip Enable Low (Address Setuph LAVEL Q — 4] — ns
Ctup Enable Precharge Time IEHEL 125 — 1650 — s
TIMING DIAGRAM
tELEL |
VN — )
CHIP ENABLE. € \
ViL— .
s —— IEL EM TEHEL
tAVEL L 1ELAX tEHoz—I
WiH—
ADDRESS. A VALID
Vi—
[r———— IELQV
VoH— 1
DATA QUTPUT, Q High 2 VALID High £
voL— < 4 i
FIGURE 1 - AC TEST LOAD
WAVEFORMS
Wavelorm (LU Quiput
50W Symbol
MLST BE Wil Ak
RL=12k vaLin vaLi
2 LHANGE WiLL CHAKGE
Tast Point MMOE150 Tm_ FHOMM TG L FHOMH TS L
or Equiv
? CHANGE WILL CrANGE
100|:|F' ';;E:! FAOM L TikH FHOM L TOH
MMO 7000
A LON T CARE CHANGING
or Equ“’ m BN CHAMNGE STATE
= — PEHMRMITTED LI NN
*includes bhg Capaciiance : IMF::JG:NCE
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MCM68A364°MCME8B8364

TIMING PARAMETER ABBREVIATIONS

Uy oxox x
signal name from which interval is defined—i_l
transition direction for first signal
signal name to which interval is defined
transition direction for second signal

The transition definitions wsed o this data sheet are:
H = transition to high
L = transition to low
W = transition to vahd
X = transition (o invalid or don't care
Z = transition to off (high impedancel

TIMING LIMITS

The table of timing values shows either a minimum or
a maximum hmit for each parameter. Input requirements
are specified from the external sysiem point of view.
Thus, address setup time is shown as @ minimam since the
systen must supply at least that much ume {even though
most devices do nat reguire 1th. On the other hand,
responses from the memaory are specified from the device
point of view, Thus, the access time is shown as a maxi-
murn since the device never provides data later than
that time. .

CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCMERAIGA/ MOMEBB 364, the customer may specity 1he
conlents of the mamaory.

Information for custom memory content may be sent to
Motorola i one o two forms ishown in order of preferencel;

1. Magnetic Tape — 9 Track, 800 bp, odd panty written

in EBCOIC character code. Motorola's R.OM.S. for-
mat

2. EPROMs - one 64K ({MCMEBY64), two 32K

(MCM2532Y, four 1BK {MCM2716 or TMS271B), or
eight BK {MCM270a1.

3. 18M Punch Cards

A. Hexadecimal Farmat
8. INTEL Hexadecimal Format

IBM PUNCH CARDS, HEXADECIMAL
FORMAT

The hexadecimal equivalent {from Figure 21 may be
placed on BO column IBM punch cards as lolows:

Step Column

1 12 Byte 0" Hexadecimal equivalent for oul-
puts 07 through 04 107 =M S B

2 13 Byte "0 Hexadecimal eguwalent for ou-
puts 03 through Q0 103=M S B}

k| 14-75 Altermate steps 1 and 2 for consecutive
bytes

4 77-79  Card number {s1arting 001}

5 Toral number of cards must equal 266

FIGURE 2 - BINARY TO HEXADECIMAL CONVERSION

Binary Hexadecimal
Cara Character
& 0 o Q o
o L1} [+] 1 1
0 4] 1 a0 2
1] o 1 1 ]
o 1 [ o 4
4] ] o 1 5
4] 1 1 4] -]
o 1 1 1 7
1 o a v 8
1 o 1] 1 9
1 1] 1 L] A
L a 1 1 B
1 1 43 o c
1 1 Q 1 =]
1 1 1 1] E
1 1 1 1 F
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MEE00 MICROCOMPUTER FAMILY
BLOCK DIAGRAM

MLB800

MCOMEBAZES
MCMGEBE 364
Fead Only
Memaory

Random
Aooait
Memory

Intarfsca
adaptar

Intarface

Adaprar Madam

1)

Addrent Data
Bus Bus

READ ONLY MEMORY
BLOCK DIAGRAM

Menary
Mathis
3152 x 8)

|

Osta

Buttar i Data Bus

Salection
g Canrgl

T

Mampry Addrass
and Contry)

PRE-PROGRAMMED MCMEBA364P3/L3

The -3 standard ROM pattern contains log (base 10)
and antilog (base 10) lookup tables tor the 64K AOM.
Lacations Q000 through 3593 comain log base 10
values. The arguments for the log 1able range from 1.0
through 8.89 incrementing in steps of 1,100, Each lug
value 15 repnesented by .in eight-digit decimal nuomber
with decima) o« 1 55umed to be o the left of the most.
gignificant dign
rtilog (base 104 are stored in locations 4096 thraugh
80"5. The @ ,uments range from Q00 thraugh 999
incrementing .n steps of 1.71000. Each antilog value is

represented by an eight-digit decimal number with
decimal pomnt assumed to he to the right ol the most-
significent digit

Locations 3600 1hrough 4095 and 8096 through
B191 are zero filled.

All values are represented in absolute decimal format
with eight digit precision. They are stored in BCD lormat
with the two mos1 significam digits in the lower byte and
the remaining six digits in the three conseculive
locatians.

Example:

legyg 1101} = 00432137 decimal

Add | Cantant
4 Q000 0000
5 0100 0ON
8 Q010 o0
7 oo o1
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MCM68365

Advance Information

8192 x 8-BIT READ ONLY MEMORY

The MCMEB3EE 15 8 mask-programmabie byte-organized memory
designed for use in bus-prganized sysiems. [t is fabricated with
N-channel silicon-gate technology . For ease of use, the device operates
fram a single power supply, has compatibility with TTL, and needs no
clocks o refreshing because ol siatic operation.

The memory is compatible wih the MEB00 Microcomputer Farmily,
providing read only storage in byte increments. The active level of the
Chip Enable input and the memory content is defined by the user. The
Chip Enable input deselects the output and puts the chip in 3 power-
down mode
# Fully Stavc Operation
® Automatic Power Down
@ Low Power Dissipation — 225 mW Acuve {Typicall

30 mwW Standby (Typicalt
Single £ 109% 5 Voit Power Supply
High Output Drive Capability (2 TTL Loadst
Three-State Data Output for OA-Ties
Mask Programmable Chip Enable
TTL Compatible
Maximum Access Time — 250 ns — MUOMEBB365-25
390 ns — MOMBEIES-35
#® Pin Compatible with 8K — MCMBAAIR, 16K — MCKMBBAIIGE,
and 32K — MCMB8A332 Mask-Programmable ROMs

MOoSs

IN-CHANNEL, SILICON-GATE!

8192 x 8-817
READ ONLY MEMORY

C SUFFIX P SUFFIX
FRIT-SEAL PLASTIC PACKAGE

CEAAMIC PACKAGE CASE 709
CASE 623

MOTOROLA'S PIN-COMPATIELE EPROM FAMILY
3N

NOUSTRY STANDARD PINOUTS

PIN ASSIGNMENT

FIR NAMES
AD-A1Z . Address
E.... .Chig Enable
Qo-Q? ... Data Ouput
Yee.... .+ 5V Power Supphyl
Vgg...... Groyngd

This device CONtains cwcuitry 19 protect the
inpuls agans! damage due 10 high stanc
voliages or glecine Nelds; however, it 1§ ad-
vised that normal precautions be taken 10
avond applicanon al any vaiege highed than
maxmmum raled vollages 10 this hgh im-
pedance circwit.
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MCM68365

BLOLK DIAGRAM

ad A — __ | 3 oo
a7 -— - —-—:10 o1
a2 8 — — ] —— 11 2
a3l 5 — Addeats tamaory | o} 3 S1are - — 13 D3
ad 4 — MaTtia w] curpor b e1a pa
as 3 ——] Decade 18132 £ 81 w| suten Lo s os
ag 2 —] -l e 16 D6
:; 2; — - — | . 17 2
ag 27 :‘
a10 19 —-—I
A1l 18—
a12 21 1
“E 20 I Vig=FPin 24
Wgo = Pin 12
T &chive level dehined by the user
ABSOLUTE MAXIMUM RATINGS 1522 Notel
Rating Symbal Value Unit
Supply Voltage Vg -310 +7.0 W
Input Yollage Yin -3 +70 W
Operaung Temperature Ranpe Ta Qw +70 “C
Swwage Temperature Range Tsig -65 10 + 150 *C

Note:  Permanent device damage may occur il ABSOLUTE MARIMUNM RATINGS are exceaded Funchbonal operation should be resincled 1o
RECOMMENDED CPERATING COMDITIONS Exposure 10 tagher than recommendsd vollages tor extended penads of ume could at-
fect device reliabiliny

DC OPERATING CONDITIONS AND CHARACTERISTICS
[Full cperating voliage and 1emperature range unless ciherwise nodedt

RECOMMENDED OPERATING CONDITIONS

Paramater Symbol Min Nem Max Unit
Supply Vaoltage
I%Dc\é mu:tgbe apphed at least 100 us betore proper device operation 1§ achevedt vee 45 50 55 v
Input High voltage YiH 24 - 55 y
Trput Cow Voltage Wy -03 - 0g
RECOMMENDED OPERATING CHARACTERISTICS
Characreristic Symbaol Min Typ Max Unit
Input Curent IV, =010 55 Vi hn - - 10 pi
Quiput High Voltage lign = — 205 pAl VoK 24 - — W
Oulput Low Waoltage tig = 3.2 mAl Yo - - 0.4 b
Quiput Leakage Current [Thiee- Siatel (BE=20V, Vo =04V w24 V) W - - 0 uh
Supply Cutrent — Active (Vo =55V, Tg =0°C IcC — 45 80 ma,
Supply Curtent — Standby (VEe =55, Ta = 0°C, E= V) ISB - 60 15 ma,
CAPACITANCE
i1=1.0 MHz, Ty =26°, penadically sampled rather than 100% tested)
Charactaristic Symbol Max Linit
irput Capacnance Cin 75 pF
Cutpul Capaciiance Com 125. pF
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MCM68365

AC OPERATING CONDITIONS AND CHARACTERISTICS

RECOMMENDED OPERATING CONDITIONS
Ta=0t0T0°C, voCc=5.0V £10%  All timing with 1y = 1= 10 ns, load of Figure 1)

Patarts Symbol MCMEEIBE- 25 MCMEIGE-36
Min Max Min Max
Address Vald 10 Address Don't Care [Cycle Time when Chip Enable 1s held Activel] L sy 260 - 380 -
Chip Enable Low to Chip Enable High IEL EH 250 -~ 380 -
Address Valid to Cutput Vahd [hocess) 1AV O - 250 — 350
Chip Enable Low 10 Qutput Yalid |Access) ELOY - 250 — 350
Address Valid vo Quiput Invakd tAVOX 10 - 10 -
Chip Enable Low 16 Dutput nvalid YELGX 10 — 10 -
hip Ensble High 10 Dutput High-Z 1EHOZ 0 70 0 80
Chip Selection ta Powar Ug Time tpy ] - 1] -
Chip Daselection 1o Power Down Time P - 100 — 120
Addrass Valid to Chip Enable Low [Address Setup) tAVEL a - 0 —
READ CYCLE TIMING 1 - TAVAX |
(€ Held Lowrl v,
Address b 4 H
- ViL
_ e lAVQY
be—tavax —-r{
¥
Q Data Ou Previous Dala Vahd Data Vahd V?):
READ CYCLE TIMING 2
[t— TAVEL
- Vin
Addrass Address Valid
. ViL
_ - tELEH “#] '
E —_— ViH
g ViL
le———TEL OV tEHGZ
P —1ELOX v
Q {Data Ounh HeZ Data Valid | J—HiZ: OH
h ¥oL
4..| ey |‘7 —p’ PoH
Vee I e e e e e
Supply _f
Currert 'S8
TIMING PARAMETER ABBREVIATIONS TIMING LIMITS

signal namea Tram which interval is defined [
transivon direction for first signal
signal name 1o which interval is defined
transition direction for second signal

The table of timing values shows either 3 minimum or a
maximum limit for each parameter. Input requirements are
spacified from the external systam point of view. Thus, ad-
dress setup time is shown as a minimum since the system
must supply at least that much time levean though most
devices do not reguire ith, On the other hand, responses from

the memory are specified from the device point of view.

The transition definitions used in this data sheet are:
H = transition 1o high
L = transition 0 low
V = transition 10 valid
X = transition to invalid or don't care
Z = wansition 1o off (high impedance}

2188

Thus, 1he access time i5 shown as 8 maximum since the
device never provides data later than thal trme.



MCM68365

WAVEFOAMS
Waveform
Symbol Input Quipint
Must Be will Ba
Wahd Vahg

Change Will Change
m FromH 1w L From H 1o L
Change Wil Change
From L 1g H From L o H
Don't Care: Changing:
Any Change Statg
Parmittad Unkngwn
. High
- Impeadance

FAGURE 1 — AC TEST LOAD

50V
AL=t2k
Test Point MMDE15)
' or Equiv.
1%) pF* "7k
MMD7000
or Equiv.
“Includes Jig Capacitance

MCI00 MICAOCOMPUTER FAMILY BLOCK DIAGRAM
MCBE00
[ MCMBEI65
Read Qnly
' i Memory
Kandom
Access
L. _Momory
i Interface
: Adapter
M
[ Inertace :
[ Adapter M
; L |
; Aodress Dats
Bus Bus

READ ONLY MEMORY BLOCK DIAGRAM

Mamary

Matrix | Data
18192 x 8) putter [ Dat2 Bus

Selection
and
Conirpl

Memory Addrsss
ad Control

PRE-PROGRAMMED MCMGRIESPI6-1/C36-3,
MCMBRIEHF25-3/ C28-3

R L e

a

The — 3 standard AOM pattern contains lag (Dese 10! and
antilog {base 10} lookup tabtes for the 64K AOM.

Locations 0000 through 3539 contain lag base 10 valuas.
The arguments for the log table range from 1.0 through
9.99 incrementing in steps of 1/100. Each log value is
reprasented by an eighi-digit decimal number with decimal

- paint assumegd to be 1o the left of the most-significant digit.

Antilog lbase 10} are stored in locations 4096 through
8095 The arguments range from 000 through .999 in-
crementing in steps of 171000, Each amilog valua is
rapresented by an eight-digit decimal number with decimal

. point assumed to be 1o the right of the most-significant digin.

Locanons 3600 through 4095 and 8096 through 8191 ara
zero filled,

All values are represented in absolute decirmal format with
aight digit precision. They are stored in BCD format with the
twio most signiticant digits in the lower Dyta and the remain-
ing six digits in the three consecutive locations.

Example: logyoi1.01) =0.00432137 decimal

Address | Contants
4 0000 2000

] 0100 001
6 0010 Q0
7 on om
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MCM68365

CUSTOM PROGRAMMING

By the programming of 3 single photomask for the
MCMEGRIES, the customer may specify the content of the
memory and the methed of enabling the oulputs.

Information on the general opuons of the MCMBE36H
should be submitted on an Qrganizational Data form such as
that shown in Figure 2,

Information for custom memory content may be sant 1Q
Matarola in one of two forms {shown in order of preferencel:
1. Magrietic Tape
9 track, 800 bp, odd parity written in EBCOIE charac-
ter code. Motorola B.O.M.S. farmat.

2. EPROMs — four 1BK {MCM271E, or TMS2716, or eight
Bk (MCMZT08!, one 64K or two 32K)

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCMEEBE MOS READ ONLY MEMORY

Phone No.

Customer:
Co ¥ Motorola Use Only:
Fart No. Quata:
Originator Part No:
Specil No:

Enabile Ophons:

Active High Actve Low

Chip Enable [:l D
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@ MOTOROLA
MCM68366

Advance Information l
MOS
8192 < 8-BIT READ ONLY MEMORY {N-CHANNEL, SILICON-GATE]
The MCMB8366 is 3 mask-programmable byle-organized memory 8192 x 8-BIT

designed for use in bus-grganized systems. It s fabricated wath
N-channel silicon-gate technolagy. For ease of use, Ihe device operales
from a single power supply, has compatitiny with TTL and DTL, and
needs no clocks or refreshing because of static operanon.

READ ONLY MEMORY

The memory 15 compauble with the MEB0D Micracompuier Family,
providing read only s1orage o byle increments. The active level of the
Output Enable input and the memory conlent 1s debned by the user.
The Quiput Enable inpul deselects the cutpul.

# Fully Stauc Operation
# Fast Data Wahd Tume for High Speed Microprocessors
® Low Power Disspation — 225 mw Actve [Tymcal)

i £ SUFFIX F SUFFIX
® Single £ 10% STVO'I Pow.er Sueply FRIT-SEAL PLASTIC PACKAGE
® High Duput Drive Capabilny (2 TTL Loadst CERAMIC EACKAGE CASE 709
® Three-State Data Cutput for OR-Ties CASE 623

® Mask Prograrmmable Cutput Enable
| ® TTL Compauble

® Mawrmum Access Time — 120 ns Trom Qutput Enable PIN ASSIGNMENT
250 ns from Address — MCMG8366-25
350 ns feom Address — MEMBS366-35 a7 @
® Pin Compatible with 8K and 32K — Mask-Programriable ROMs a6l
® Pin Campatible with MCMEE766 64K EPROM 2503
asf]4

MOTOROLA'S PIN.COMPATIBLE EPROM FAMILY A1
a0
aog
a1
az(]

Vssq

PIN NAMES
AO—A'IE. ... Addrass
G...... Output Enabile
Q3-Q7. ... Data Qutput
Vee -+ 5 Y Power Supply
Vgs. ... Ground

This dewvica containg Citcuilry 10 protect the
nputs against damage due to high staic
voltages or electre telds; however, iL 15 ad-
vised thal noimal precautons be takern to
avoed apphcavon of any vollage higher than

INDUSTRY STANDARD PINOUTS maxlmum.ratgd voltages 1o this high im.
. pedance circuit.

A0i842/9-80
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MCM68366

BLOCK DIAGRAM

YR R — N E 4 9 Do
a7 - - %10 D1
AL -=m— o~ . p—11 D2
Az 5 aclress Memary o sstae | p13-D2
ad 4 Cecone Marrix ] Outrl 14 D&
as 3 — N (8192 v &) ol Putters b g5 D%
:? f . e 15 35
Laa— - I
N I L — hl w17 D7
A% 22 ———l F
a10 19—
a1 18—
Al 2T and
Tw Voo =Pin 24
¥g5=Fin 12
*Active Leval Oefined by the Liser
ABSOLUTE MAXIMUM RATINGS {See Note 11
Ring . Symbol Valus Unit
Supply Yollags YCC ~-031t0 +70 | vde
Input Voitage Vin —0310 +70 Yoo
Operating Temperature Range Ty, Otg +70 °C
Storage Temparature Range Taig ~ B85 10 +150 “C

HOTE 1: Parmanent device damage may oocuf il ABSOLUTE MAXIMUM RATINGS are excesded. Functional operation shoukd be resticted
RECOMMENDED OPERATING CONDITIONS. Exposure to highar than recomminded voltages lor exterded periods of tme could al-
fect davice rebability,

DC OPERATING CONDITIONS AND CHARACTERISTICS
iFull operating vollage and wmparature range unkess olherwise noted)

AECOMMENDED QPERATING CONDITIONS

Parameter . Symbot Min Nom Max Unit
Bupply Yolape
. I¥pe must be applied ar leest 100 us batore proper device operation is achigvad) vee 45 5o 55 vde
Ingun High Vol Vi 20 - 5.5 Ve
Input Low Vahage Wi -3 - .8
RECOMMENDED OPERATING CHARACTERISTICS
Cl it Symbal Min Typ Man Unit
Input Currént (¥in =0 to 5.5 ¥ lin — — 0 pAD
Output High Voltegs (lon = — 20524} YOH 2.4 — - Ve
Output Low Voltage i) = 3.2 mAl VoL - - 04 vdc
Output Leakage Current (Theon-State) (G=2.0V, Vo, =04 V1024 V) _ I ¢y — — 10 dc:
Supply Current (Ve =65V, Ta=0°C) IcC - & 80 madc
CAPACITANCE
(= 1.0 MHz, T4 =25°C, pariodicaly semphed rather than 100% tested)
} Ct iyt Symbol | Max Un#l
Input Capacitance i Cin 75 pF
Quitput Capscitance Coul 125 pF
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MCMEB366

AC OPERATING CONDITIONS AND CHARACTERISTICS
Read Cycle

RECOMMENDED OPERATING CONDITIONS
iTa=010 70°C, ¥oo =50V £ 10%. Al bming with 1y =15 = 10 ns, 10ad ol Figure 1)

N T -
Paramater Symbal Me & Unit
L Min Max Min Max
Address Valid 1o Address Don'y Care
250 - i - 5
(Cycls Tirme when Ouipul Enabke 13 Heid Actvel VA AX =
Address Vahd 1o Quipur vaha {accessl VAV - 0 — 0 ng
Ouiput Enatle Low 1o Output Valid 1Access) IGLOV — -1 — 120 ns
Address Vald 1o Quiput Invalid VAN 10 - 10 - ns
CQuipul Enable Low 1o Oytput Invahd LY 10 - 10 - ns
Cuiput Enable High to OQutput High-Z IGHZO 0 L] o 8 ns
Address Yahd to Cuiput Enable Low | Address Setwp) LAVOL 1] - O — ns
READ CYCLE TIMING 1 1AVAX |
‘(G Hald Lowl Vin
Address 3
’ | Wil
Po—— AW X —h‘
" - VOH
G (Data Outh Previous Dala Vahd Data Valid VoL
READ CYCLE TIMING 2
— 1AYVGL
Vid
Address Address Yahd
ViL
G —_— W
5 Vi,
h——————TGLOV. tGHOZ
[t l
Q tData Dull u.f-:;_LOX Deta Valid | )—H' 7 Von
- ata ll i-Zv oL
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MCM68366

WAVEFORMS
Wavelorm
Symbaol Input Output
Musl Be Wil Be
Vahd Wahd
Change Wil Lhange
From H L From Mot L
Lhange Al Change
From Lo H From L oM
Con't Care Thanging
! Arny Change Stale
Fermined Lok ngr

Higny
> - Irnpedanne

MCBA00 MICROCOMPUTER FAMILY BLOCK DIAGRAM

MLE800
Microprocessor

A

MCMEA6E
Read Cnly
Mermary

Handam
Aress
Mermory

Imerface
Adapier

Inerfacs

Adapter Madern

¥ ¥
Address  Data
Bus Bus

PRE-PROGRAMMED MCMBEB3IG6PI5-3/C35-3,
MCMBRIGEF25-3/C25-3
The — 3 standard ROM paniern comans log (base 10t and
antilog 1base 101 lookup tables for the 64K ROM.
Locatons D000 1hroughn 3599 contain log base 10 values.
The arguments for the log table range from 1.00 \hrough
3.99 incrementing in steps of 1/100. Each log valug 15
represented by an gight-digit decimal number with decimat
paint assurned to'be to the left of the most-significant digit.
Antilog [base 1 are stored in locaugns 4096 through
8095, The arguments range from 9.000 through 0.989 in-
crementing in steps of 1/1000. Each antilog value is
represenied by an sight-digit decimal number with decimal
paint assumed to be to the nght of the most-significant digit.

FIGURE 1 — AC TEST LOAD

AR
fiLz12x
Test Funt MMDG1 5}
of tauv
130 pF* ” 1k
WM DT00G
or Eguw
“Includes hg Capacitance

READ ONLY MEMORY BLOCK DIAGRAM

Meamary
Matrix Data

(2197 x B Bufter [ Data Bus

Selaction
and
Control

Memory Address
and Contral

Lecations 3600 through 4085 and 8096 through B191 are
zero filled.

Al values are represented in absolute decimal lormat wilh
eight digit precision. They are stored in BCD format with the
two most signilicant dugris in the lower byte and the remain-
ing six digits 10 the three consecutive locations.

Example: logyg {1.0%) = 00432137 decimal

Address f Contenls

4 000G.  OD00
5 0100 oon
6 nota i)
? oo a1
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MCMBE8366

CUSTOM PROGRAMMING

By the programming of a single photomask for 1he Informaton for custom memory content may be sent o
MCMBB3ES, the customer may specify 1he content of the Matorola in one of two larms {shown in orger of preferenced.

memory and the method of enabling the outputs. 1. Magnetic Tape

9 1rack, 800 b, odd panly wntien wn EBCDIC charac-
ter Code. Motorala’s .0 M5, formar.

Information on the general options of the MCOMGEIGE 2. EPROMs — one 64K (MCMBRTE4, MCMERTES], two
showld be submitted on an Organizational Data form such as A2k IMCMZ532), four 16K IMCMZNE, or TMS27161,
that shown in Figure 3. or gighi B IMCMZ?081.

FIGURE 3 — FORMAT FOR PROGRAMMING GENERAL DPFTIONS

ORGANIZATIONAL DATA
MCMERINE MOS READ ONLY MEMORY

Customer:
Company totarola Use Onty:
Part No. o Quale.
Onginaior Part No-
Speaf. No.
Phone Mo,

Enatle Options:

Sl High  Aclive Low

Qutput Enable E’ D
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 MOTOROLA

' Semiconductors MCM 2802

Advance Information

32 X 32 BIT SERIAL ELECTRICALLY ERASABLE PROM {N-CHANNEL, SILICON GATE)

The MCM2802 is a 1K-bit serial Electrically Erasable PROM designed
far applications requiring both non-volatile memary and in-system 32 x 32BIT
information updates. In digital tuning systems, it provides storage ELECTRICALLY ERASABLE PROM

for up to 32 channels. It has external control of timing functions
and serial formar for data and address.

+ Single 5V supply in Read mode

« 5V and 25V supply for Erase and Program
« in-System Program/Erase Capability

+ D-100kHz clock rate

L SUFFIX

« Floating gate process ’ CERAMIC PACKAGE
P SUFFI ASE 632.06
« Expandable to 16K-bit systems x N
PLASTIC PACKAGE ALSO AVAILABLE
+ Word and Array erasatde CASE 645.05
FIGURE 1 — BLOCK DIAGRAM PIN ASSSIGNMENT

* For normal operation, hardwired 1o “'SS'
FIN NAMES

VPG L. Prograr Waltage Control
ADQ . Address Input + Oata Input/Output
T, T2 ... i aa s Margin Testing
C1,C2, C3.C4 ... .. Chip Addrese ¥ to 4
cL e e Clock
AE . ... Aeser
ADMDA, .. ... Shif1 Regizter Select

This device contains circuitry 1o prowet the
inputs aguinst damage dus to high stelic
voltages or electric fuids; howswer, it &
novigad that normal precautions be taken 10
woid spplication of any voltage higher then
maximum rated voltapes to  this high
IMpeadance Circuit.

Thus 15 advance inlormation and specitications are subject 1o change withoul ronce.
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ABSOLUTE MAXIMUM RATINGS {Voltages referred to Veglh

Aating symbat | Min Max Unit
DC Supply Voltaps vpp | -08 | 8 vde
Programming Voltage Vpp —05 28 Vi
Input Vaoltage Vin —05 -] Yde
VP Contred Output Vpg —-0.5 .| Vde
Ciperating Tamperatura Aange Ta — 40 a5 *C

Storsgs Tempersturs Range Tste —56 150 i

NOTE — Pormanent device damage may ocow if ABSOLUTE MAXIMUM
RATINGS sra h F ionsl ton ghould be resrricted to
RECOMMENDED QPERATING CONDITIONS. Exposurs to highee than
sacammendsd voitages for extended periods of time could affect davice
seliability.

SWITCHING CHARACTERISTICS (Tp =0...70°C; Vpp =5Vt 10%; Vp= 245V 115V
A oD P

Pin Symbaol Parameter Fig No Min Max Uinit
teRn Eroes tims 100 ms
YW Write time 10 me
CcL FCL Clock Fraquaney Foy = ”TCL 2 100 kHz
cL toLn | Glock High Leval Hold Time H s
cL toL Clock Low Leval Hold Tims 2 4 u
cL teLAe | Clock Fall Tima and Rise Tima 2 1 -
ADIDA | taoioa Fagister Conirol 10 Clock
Datsy Time sucept for tReap 2 1 “e
"HEAD At READ apoode only 3 2 100 )
1] tpgup | Data In SerUp 2.3 2 us
toH Dsta In Hald 23 [0 ue
1/Q tpouTs | Dwte Cut Sariel Dalsy 3 1 s
thouTP Date Cut Pacallel Culay 3 3 s
o Cout Output Capacitance (Vg =0V} 12 pF
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DC CHARACTERISTICS (T4 =0... 70 °C; Vop=5V110%; Vp=248V215V

Fin Ch i Condlth Symbol Mn Mgx |Unit
Vep Supply Curesnt Ipp 3 |ma
"’DD Supply Currant IDD 20 | mA

1o Tristats Input/ Voy = 24V low —01 mA

Ouput | Vg =08V { g 18 mA
Tristate N 10 |uA
AH Inpyts

A

Excapt 110 Input Laskege N 10 |u
Vpe VP Contvol | Von= 1V Tan [ &) mA

Pull down device QFF stata Vmax Yop

Vorr = VP | loFF. 10 | pA
A Inputs Input Low Voltsm \l"”_ B [+ X ] 1)
Input Hiph Voltege ViH 24 v

FIGURE 2 — GENERAL TIMINGS

tper DM oo taH Ten foumr

CLOER /
by () x !

a0 | BR
1appa 1 aDDR tpsyp .:;- i
FIGURE 3 — READDUT TIMINGS - 1
tREAD
i
“0Q T T '
ADDR + NELD CODE {4 i DATA OutT '
11 'I
tpouTe -‘-I;I.I"I's J
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CLOCK

ADG
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FIGURE 4 — READOUT SEQUENCE

wo Ny Rty nng A lnagnl oy

L Ji i 'y '}
ADG _— 1 i I/ ) D/ A 4 X ;f ) | 1/ X X r—
ERASE COUE N T wew param weeE mﬁ ™ A STANDEY CObE ™
ap Bl i 1 i‘ll" 1 H #
Y 1

13 LU T 1!

oo Y = i
(FORCED

e — e FIGURE 5 — WRITE SEQUENCE
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FUNCTIONAL DESCRIPTION

The circuit accepts 12 hits of Address/Op code in the
address register and 32 bits of data in the data register
(sae figure 1: Block diagram).

Address/Op code

The four shifted bits C1 to C4 are used as chip select
word in multichip systems. The chip address is defined by
hardwiring the C1 to C4 pins. These bits are adjacent to
the address field, so that no software modification is re-
quired in a pragram dessgned for a multi-1K memory appli-
cation.

{figure 1)

The five following A1 to AS bits select one of the word
addresses. The last 3 bits 0t to 03 control the operating
modes.

Function (1] oz 03

Rend 0 o

Word Erase ] 1 [+]

Block Erase 1 1 [v]

Write 1 M} V]

Standby x X 1
Mk AR PRI

Read operation (figure 4)

1} The ADDRESS/OP CODE is joaded. The address
selacting the word to be read and the op code bits being
the READ code.

2) The AD/DA is switched 1o the data mode, thus
initiating the parallel transfer from the core to the shift
register. First bit of data is present at the output.

3) As soon as the first of the 31 data out clock pulses is
applied, the parallel transfer is stopped and data is
shifted at the output. Data is recirculated in the data
register,

4) The output bufter is turned on anly, when READ is
internally decoded, AD/DA is low and chip is selected by
€1 and C4. Otherwise it is in the high impedance state.

Addresses and data are clocked in and out with the falling
edye of block.

Writing {figure 5}

1} ADDRESS/OP CODE is shifted in, the op code being
either BLOCK ERASE or WORD ERASE.

2) Switching the AD/DA line low for t = tERASE
initiates the erase process. During this period of tme,
a data word can ba shifted into the data register.

3} Then the WRITE code and the same address is loaded
to the address register.

4) The AD/DA line is switched low again for a t =
tWRITE. during which the selected word is programmed,

Sh At the end of the WRITE aperation itis recommended
ta load op code STANDEY and to return input AD/DA to
the low state,

Erssa

Both BLOCK ERASE and WORD ERASE sre provided
and are controlled by the op code. Vpp has to be applied
for BLOCK ERASE, WORD ERASE and for WRITE, For
all other conditions it can be switched off to high
impedance or Vo or Vgg.

Standby

When AD/DA is high, the instruction decader is disabled
and hence STANDBY is forced. By shifting the STANDBY
op code into the address register, STANDBY will be re-
cognized independently of the state of AD/DA,

Clock

The active high clock is anty used for shifting data and
addresses. This shift occurs on the clock falling edge.

Chip salsction

The ADDRESS/DATA fine can be used as a chip select in
8 system having other serial 1/D devices. DATA and
CLOCK lines being shared the_non-volatile memory is
only activated when the AD/DA line is low. Shifting
information to the data register has no effect 1o the core
while the chip is deselected.

In a mutti-memory arcangement, ali the lines including
ADDRESS/DATA, CLOCK and DATA, are shared, with
the exception of C1 to C4 which are hardwired te Vo of
Vgg, thus defining the circuit address. All Vp contrel
outputs of the memory circuits can be combined in a
wired OR configuration.

Data protection

When Vpp is wrned off, data stored in the array is always
protected. A Vpp controt output is provided for switching
the Vpp supply. It consists of & pull down device to Vgg.
This device is turned on only when @ Vpp is present, a
WRITE ar ERASE code has besn loaded in the address
register and AD/DA is Jow. '

Schematics for this externat Vpp control are proposed in
figure 6.

Retat

Vpp and Vpp may be turned on or off in any sequence
without disturbing data in the NVM array. During power.
up, the op code is preset to the standby mode. The
RESET input can be connected to the systemn RESET.
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w===w—-——-————— FIGURE & — Vpp CONTROL AND MULTICHIP SETUP

VPP ——% VPP
—a VDD
——

ko

YPC
AT

R2
W
VPC] VPP VP VPP VPC by VPL VPP a
nv
- b4 o ™
& E 5 .. . E
H £ g ¥
3 E
1 2 3 "

CL »—
AI_JF_ o
AD] DA -
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CMOS Memories
RAM, ROM
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@ MOTOROLA

MCM14505

64-BIT STATIC RANDOM ACCESS MEMORY

The MCM145058 64-bit random access memory is fully decoded
on the chip and crganized as 64 one-bit words {64 X ). Medium
speed operation and micropower supply requirements make this
device useful for scratch pad or buffer memory applications where
power must be conserved or where battery operation is required.

¥hen used with a hattery hackup, the MCM 14508 can be utilized
as an aiterable read-onky memory . allowing the battery to retain in-
formation in the memary when the system is powered down, and
allowing the battery to charge whan power is applied. The micro.
power requirements of this memory allow quiescent battery operation
for great lengths of me without swwnificant discharging.

Quiescent Current = 50 nA/package typical @ 5 Voec
Moise immunity = 45% of Vo typical

Supply Voltage Range = 3.0 Vdc 1o 18 Vdc

Single Read/MWrite Control Line

Wired-OR Output Capability {3-State Qutput) for Memory
Expansion

Acecess Time = 180 ns typical a1t Vpp = 10 Vdc
Write Cycle Time = 275 ns typical st Vo = 10 Vde
Fully Bufferad Low Capacitance Inputs

Capable of Driving Two Low-power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated Temper-
ature Range

CMOS LS

|LOW-POWER COMPLEMENTARY MOS)

64-BIT {64 x 1) STATIC
RANOOM ACCESS MEMORY

L SUFFIX P SUFFIX
CERAMIC PACKAGE FLASTIC PACKAGE
CASE 632 CASE 646

OADEAING INFORMATION

MC14X X XB Suffie Denotes

E L Ceramic Package
P Plastic Package
A Extendad Opersting
Temparaturs Aangs
C Limited Operating
Tampergivrs Rengs

MAXIMUM RATINGS {vohiages relerenced 1o Vggh

Rating Symbol Value i
DC Supply Voliage Yoo G510 +IB Vo
Input Voltage, All Inputs Vin 0Swvpp+ 05 Wde
0C Current Oegin par Pin 1 10 mAde
Operating Temperature Range — AL Device Ta -55 w0 +12% o%¢
LI /CF Device -40 to +85
Storage Temperature Range Tirg 65 10 4150 °c

This davice =on1aing circyitfy 10 protect the inputs against damage due to high
statie voltages or electric liglds: however i1 s advised that normal precaulions be
taken 1o averid application of sny voltage higher 1han maximum rated voltage: to
this high impedance circuit For proper oparation i is rgcommended that W, and
Wyt e constrained 1o the range Vgg = {Vin or Vot & Voo

Unused nputs must always be lied to an appropriate [0gic voltags hvel {ag.,
mither Vgz or Vonh.

BLOCK DIAGRAM

40 1 o—y
Al 20—
Agaras AT 3 o sa;\dotd
Inputs Al 4 o—] 1 ev.l o 10 Dse Ow
b4 11 o S:S;'::'
AS 12 o—

.

Conrrol

Strape 50—
CE16 00—
CE2H o
AW G 0—f

Vpp ~ Fin 14
Vgg T Fan 7




MCM 14505

ELECTRICAL CHARACTERISTICS

Vop Tiaw” 25°¢ Thigh*
Charactershic Symbalt Vde Min Mau Min Typ Mau Min Mau Unit
flutpur Vultage 0 Level Ve L3} 005 Q .05 - 105 Vg
Vin ¥pporo 10 00s Q a0s - 0058
15 0 a8 - 0 o0h - 205
T Lewed VoM 50 495 4.95 5.0 4 9% - Vde
v, o Vg 10 3.95 aps W0 945
15 14 9% 14 8% 15 14.95 -
Noise Immumty o VL Vdo
| Wage 08 vilg) 5.0 15 15 275 - 1.4
| Vaur 10 vdel 10 3.0 3.0 450 29
Vot 16 Vrch 15 45 15 675 - 44
[ Wagy - QB Vel Vg 50 14 15 23% 15 - Yde
| Vg 1.0Vl 0 24 30 450 - 1o -
| Woper 16 Vael 15 14 a5 £.75 55
Cutput Drive Currene CAL Device) oM made
tWgH - 2.5 Vo) Source 59 -1.2 10 -7 - -0.7 -
WoH 4.6 Vdg) 50 -5 - -0.2 -0.36 - -4 -
VoW 9.5 Vdel 10 -62 Q5 09 -3 15 -
oy - 135 Vg 14 -1H -1.5 -3.5 — -11 -
VoL 04 vae) Sink 100 50 o3 05 0.35 - 018 - made
tvgL - 0.5 vacl 0 08 G758 1.2 - 0.50 -
(vop ¢ 16 vae) 15 22 - 17 a5 - vz -
[Cuteut Dove Current (CL/CP Cewce} 1oH made
Yo - 2.5 Vg Source 50 -1.0 -8 -1.7 -06
Wow 4.6 Vac) 50 -0.2 -0 16 -038 - -2 -
Mo 7 35 Vg 10 -05& 0.4 =09 - -0.3
Wop 7 13.5 Vol 15 -14 - -1.2 -35 - -1 4
Vo - D4 vde) Sink taL 50 02 415 0.35 - 0.1 mAdc
VoL = 05 Vae) 0 ne os 12 - 0.4 -
WMo - 18 vdch 15 i3 0.78 4.5 - 0.6
Inpul Current (AL Dewiceb L 15 a1 00000 | 0 - 10 wAdc
Inpul Curcent (CLICE Dewicet lin 15 + 1.4 00003 | 1.0 t 14 [TE1. 1
Inpul Capacinance Cin - S0 7.8 pF
v, O
Tuescent Cucrent 1AL Devicel oo 50 50 0.050 B0 - 150 whde
[Per Packane) 0 LIs] 010 mn 100
5 20 Q150 20 [ala]
Qwiescent Current (CLACP Devicel oo s 4 -1 2.050 50 375 PIET: 1
{Per Packagel 10 100 0100 100 - 750
15 200 0150 200 - 1500
Toral Supply Curreng®*t iT 50 It 11.2B paikHzl £+ Ipp whde
{Dynamuc plus Chaoescent, 0 by 1256 whikHzI L+ Ipn
Ped Packanea) 15 Iy {385 wl&/kH7b 1+ DD
1€ 50 pF on all outputs, all
bulfers switchingt
Three-State Leakage Current T 1% +01 (Bo0BOT |« +30 uhde
1AL Dewical
Three State Leskags Current T 15 10 Qo000 | =10 175 uidc
ICLICP Dewcel

*Tiew = -557C tor AL Device, <10°C for CL/CP Clevice.

Thugh = +125°C tor AL Device, +85°C for CL/CP Device.
aAloize immunity speciflied 1or worst-Case inpul combinalion.
tTo calculate 1otal supply current st Inads other than 50 pF .

ITICL) = 17i50 pF] + 1 x 1073 [y 500 Vppf
wehere I is in wA {per packagel, C in pF, Vo in Vde, and 1in kHz is input frequency,

" The lormulas given are for the typical charactenistics only at 25°C.




MCM 14505

SWITCHING CHARACTERISTICS® iCy = 50 pF, Ta = 259C)

Charactoristic Symbol VoD Min Typ Max Unit
Output Aise Time TLH ns
ATLH = {243 ns/pFl € + 585 m 50 - 180 360
trLH = {1.0B ns/pF C + 36 ns 10 - a0 180
tyLH = {072 ns/pFY C + 39 ns 5 - % 150
Qutput Fall Time ITHL ns
tyHL = {2.16 ns/pF} C| * 52 ns 50 - 160 120
tTHL = 1096 mfpF} C + 32 s 0 - 80 160
trHL ® {0.6% ns/pF} | + 33 ns 15 - 6% 139
Fropagation Delay Time 7 tacciR} o
FAaad Accest Time
LaceiR) = {1.4 As/pF) C|_ + 385 ns 50 - 455 750
TaceiR) = (107 na/pF) C + 175 my 10 - 200 400
taccif) = (0.5 na/pF) € + 105 m 15 - 130 300
Strabe Down Tima LT ns
50 800 Rl -
i1 125 50 -
15 o5 ki) -
Address Setup Time tay ns
5.0 lor] -100 -
Rl 120 -40 -
15 a0 =25 i
Date Swtup Time THeuiD] "
5.0 200 0 -
10 75 25 -
15 55 20 -
Paad Setup Time TsuiR} o
50 210 90 -
| 10 &0 20 -
) 15 45 15 -
Write Setup Time o g m
5.0 400 B0 -
10 100 25 -
) 15 75 1" -
Address Relesse Time - treliR} n
: 5.0 75 15 -
, 10 25 10 -
i 15 20 5.0 -
Duta Hold Time LoD ns
| 50 50 1] -
| 10 15 4 -
| 15 10 0 -
Read Aeleasa Time [ teelin) ns
5.0 o -80 -
10 o -25 -
| 15 ¢ -10 -
Write Azianes Time LT "
| 50 a 5.0 -
: 10 Q 10 -
. 15 0 0 -
Fead Cycle Tima TeyelR) ne
50 - 500 750
10 - 200 400
. 15 - 150 Joo
Write Cycle Time toyciwl "
50 - 440 700
10 - 278 550
15 - 200 415
Qurpyt Dissbrie Daley Ydis ne
{10% Output Change into 1.0 k2 Load} §0 - 200 Goe
10 - ap 200
15 - £0 150

The formula is for the rypical charscteristics anly .
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FIGURE 1 - READ CYCLE TIMING DIAGRAM
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FIGURE 2 — WRITE CYCLE TIMING DIAGRAM
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W

IpH QUTPUT SOURCE CURAENT Iv

FIGURE S — TYPICAL QUTPUT SQURCE

CAPAEILITY versus TEMPERATURE

FIGURE & - TYPICAL DUTPUT SINK
CAPABILITY versus TEMPEARATURE
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FIGURE 7 - FUNCTIONAL CIACUIT DIAGAAM
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MCM 14505

OPERATING CHARACTERISTICS

In conudering the operation of 1the MCM 14505 CMOS memary,
refar 1o the tunctonal cocut diagram of Figues 7 and trming
diagrams shown in Figures 1 and 2. The basic memory cell 15 3

pled flapeflog ting of fwo nverier gates and bwo
P.channel dewices 1or readfwrite control. The push-pull esf| provides
tugh spesd as well a5 low power

Dufing a read cycle. when the strobe hine 15 hugh the write
selpcrion drivers are cisabled and the data from the selected row s
avarlable on columns 1b, 20, 3b. and 4b The &4 and AG address
bits are decoded to select cutput data fromone of the lour columns.
The cutput data 15 ava.lable on the data output pin onty when the
strabe and read/write hines are high simultansousdy and after the
read dccess time, tgeqfry. has occurred {see Fugure 1), WNote thae
the output s inkally 0isabled and always goes to the logie "0 siate
{low voltagel &efore data 153 valdd  The output 15 i the high-
impedance s1ate (disabled) when the strobe ling or the RAW ling o
invthe low state The memory s strobed Jor reading or writing only
when the sirobe, CE1, and CEZ are high simultaneously . The RAY
ling can be a do voltage durmg a read or white yete and nesd not
be pulsed, as shown 1 the bming diagrams. For thas case the RAY
nine should be a togic 717 [mghl for reading and a logee 0" for
wiling.

Whern the strobe e 13 hagh, 1he column read herte mbibit
pgates and the row decoder inhibit gates are disabled. the selecred

row 15 0 the low state, ang 1he unsetected 15 rows retan ther
lrgie 17 level due t0 The row chpae Tance Thatl #x5ts when Hie row
decoder inhiba gaies are disabled. This capaciive storage mecha-
MM FequIres a Maxomum s1robe wodih (see Figure ) egual ta the
junction reverse bias KT hime constant. When the strobe is returned
10 a logie "07 1he rows are forced 10 VoD by the row decoder
infikbnt gares {pullup devices).  Ssrmuarly the column read fwrite
inhibut gates [pulldown devicas) force rhe column lings 1o a logic
0 state.

Two colurma Lings are associaied with aach memaory cell in order
10 write anto the cell. The write salecton drivers are anabied when
1he AAW Ling 15 a logie "0 and the strobe line s a logic 17, The
input data 15 written nto the column selecied by 1the eolumn
decoder  Forinstance, of a 1" 15 to be wrhitten in the memery cell
asseciated with row T and column 1, then row T would be enabled
{logic "0t while calumn 1b 15 1oreed hagh and column 1a i forced
low by the wnite selechon dnvers. | a logic 707 it ro be writen
inta the cell, then column la s forced high and Th (s forced low.
The data rhat ¢ retamed o the memory cell is the data that was
present on the data input pin a1 the moment the sorobe goes [ow
when B s low, or when R/ goes hugh when 1he strobe s gh.

APPLICATIONS INFORMATION

Figure Bshows a 256-word by n bt static RAM mamory system
The outpots of four MOMI4505 devices are tied together to lorm
256 words by 1 it Additional bits are artaned by paralleling the
inputs i groups of four Memaries of larger words can be attamed
by decoding the most signifricant bits of the address and &NDwng
them with the strobe input,

Fan.an and fan-out of the memory 15 hmited only by speed
requiremenis. The extrermnely low nput and output [eakage current
(100 nA maximum] Keeg the oulput voltage levels fram changing
sigrificantty a3t More oulputs are tied 10gethar. With the output
levels ingependent of fan-gut, most of the powsar supply range
svailable as 109ic swing, reqargtess of the number ol unis wired
together. A a result, high rouse immunity 15 mamtaned pnder
all condstions.

Power dunipatian 15 0.1 oW per bit ar a 1.0-kHz rate for a
5. 0-wolt power supply, while the static powers dissipatian 15 2 0 nW
per bit. This low power allows nonwolatile farmaton storage
when the memory 15 powered by a small standby battery.

Figure B shows an opronsl standby gower supply Circun tor
making 3 CMOS memory “non-volatile”. When the usual power
fails, 8 battery 15 used 1O sustain operaluan or mantain ored
information  While normal power supply voiTage is present, the
battery 15 tricklecharged 1hrough a resistor which sets the charging
rote, Wg 5 the sustaiming veltage, and ¥* 15 the ordingry voltage
from 2 power supply. Voo connects to the powsr pin on the
mermnedy.  Low-leakage digdes are recommended 1D mnserve
DALEery povess.

The remary systern shown o Figure B can be interfaced
directly with the other devices in the McMOS family. No extarnal
CoOmpanents e required.

Ar the inputs 1o the CMOS memory, TT L dewices can interface
directly if an open-collector lagic gate such a5 the MCTAGT s used
as shawn n Frgure 10, Drover circuits are nol required since the
input capacitance s low (4.9 o 6.0 pFl. The address, data, and
read fyveite inputs do not need to be fast nince they can be changed
for the duration when the strobe pulse is law, 15T {see Figures 1
and 2. For hgh-speed operation, a puth-pull griver shoukd be ysed
i more than five strobe inpuls must be doven at one 1ime. Choe
cicpnt of the Iype shown i Figure 10 can be used 10 evary ren
swobe inputs.

3-9

Figures 11, 12 and 13 show methods of wierfacing the
memary Qutput 10 TTL logic at varous memory voltages. 11 a
Voo ol 5.0 voits 1 used tor tlow-spesd, 10w -power 20p1iIC30ons,
one transsstor and one resstor mus! be used (Figure 113 The
MCM 145058 L will dive one iow power TT L gate directly.

V¥ 3 Vo of 10 volts 15 used, the outpul of the memory device
can lan oul 1o fwo lowpower TTL gates (Figure 12al or 10 2
discrete wansisior {Figuie 12060 The discrete transistar creuit
provides higher speed andfor hgh fan-out. A pulldown casistor
at the tase of the transistor is not needed for fast turn-off becauss
of the push-putl sutpur of the memory. Turnon tume of the
trangstor 1f much tastar ov Figure 120 since the veltage rese 15 only
0.78 vah. The low output capacitance of the MCM 14505 means
that several oulputs can be wire -ORad vithoul signitcantly de.
grading performance. The read access time is incrassed by only
20 ns tymeally for 16 pulputs ted together when Figure 12b
15 used.

Five low-power TTL gates can be driven from the memory
ocutpul 1l a2 YV ol 15 volis «s used (Figure 13al. Figure 130
shows the interface f 3 discrete trannistor is used. The 1.0 kilohm
resstor in the base s required to ingure that nol mors than 10 mA
flows through the outpul 3 listed in 1he maaimum ratings. If &
20 kilghm collector resistor is used (Jan-out = 3, the 1urn-on
tme ol the transistor 1s only shghtly faster than in the circuit
shown in Figyre 120 due ta the (ower output impedance when
Voo = 15 voits. The voltage at the memory data output has to
rise toanly 1 Jvolty toinsyre driving a fan-aut of three TTL devices.

" a $10-chm collecter resistor 15 used, 20 TTL loads may be
drivan. The read access Tvme 15 increamd about 20 nt when four
memary outpuis are tied together since the output voltage must
rise 15 3.7 volts before the transistor can sink the full Ig, for &
fanout of 20 TTL devicas. Almast any NPN transistor with &
mirvmum beta ot 15 can be used for the inrerface shown in
Figures 11 12 and 12

The high scurce current from the push-pull Sutput stege af the
MCM14505 makes 1oF & smplar mnrerface circui since alow soures
current memory requires 3 differential comparaior 1o achieve high.
speed aperation
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FIGURE B — CMOS 256 WORAD BY n-BI1T STATIC
READWRITE MEMGRY
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FIGURE 9 — STAND 8Y
BATTERY CIRCUIT

wt

FIGURE 10 — TTL TO CMOS INTERFACE

FIGURE 11 — CMOS-TQ.TTL INTERFACE
FOR Vpp =50V
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FIGURE 12 — CMOS-TO-TTL INTERFACE
FOR Vpp =10V
a. Using a Low Powsr TTL Gata
Vap = 100V

Vee

Germanium
Diodr

b. Using Discrets Qavices

Yop = 10V

Yee
MCM 14505

To TTL
{F.O

=1

TOTTL
[F.Q. = 200
2M 3504
MCN 14505 ar Equiv
Low Powier =
TTL Gate
TTL
It
FIGURE 13 — CMOS-TO-TTL INTERFACE
FOR Vpp » 15V
a. Using bow Powsr TTL Gates b. Using Discrete Duvices
¥pp = 15 ¥ Q¥ee Voo < 15V Ve
Garmanium
Cwacdtw
\ TeTTL
Dout 2H3504
MEM 14505 To TTL MCM 14506 ot Equiw
TTL Input
Low-Power TTL iMaximum = 5] -
*20kilohmslor FO. =1
*E10 ohmsfor RO = 20




@ MOTOROLA

MCM14537

256-BIT STATIC RANDOM ACCESS MEMORY

The MCM 14537 is a static random access memory (RAM) organ-
ized in a 256 x T.bit pattern and constructed with MOS P-channel
and N-channel enhancement mode devices in a single monahthic
structure. The circuit consists of eight address inputs (&), one data
input {Din!, one write enable input (WE ], one strobe input (ST, two
chip enable inputs (CER), and one data cutput (Dg ¢l

Using both chip enable inputs as extensions of the address inputs,
a 10 bit address scheme may be emplayed. Four MCM 14537 devices
may be used to comprise a 1024-bit memary without additional
address decoding. The CE and ST inputs are dissimilary designed to
enable usage of the memary in a variety of applications. An output
latch is grovided on the chip for stering the data read or written into
memory, making a data-cut storage register unnecessary. The CE
inputs control the data output for 1hird-state {high output imped-
ancel or active operation which makes the mermory very useful in a
bus griented system. When CE2 is high the chip is fully disabled.
When CE1 is high the cutput is in the third state but data can be
written intc the output latch during a read cycle, This enables the
use of the memory for fast reading by using the CE 1 input to enable
the latch. The memary is alsc designed so that de signals ¢an operate
the memory with no maximum pulse widih required on the CE and
ST lines.

Medium speed aperation and micropower operation make the
device useful in scratch pad and butfer applications where micro-
power or battery operation and high nose immunity are required.

Quiescent Current = 0.5 pA/package typmeal @ 6 Ve
Noise frmunity = 45% of Voo 1ypical

3-state Ourput Cagability lor Memory Expansion
Output Data Latch Etiminaies Need for Storage Butfer
Access Time = 700 ns typical @ V= 10 Vde

Fully Decoded and Buffered

Supply Veltage Range = 3.0 Vdc 10 18 Vde

* 8 " 0 8 & B

Capable of Driving Two Low-power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated Temper-
ature Range

CMOS LSI

ILOWPOWER COMPLEMENTARY MOS}

266-BIT (256 x 1) STATIC
RANDOM ACCESS MEMORY

1

CERAMIC PACK AGE
CA&SE B30

QADERING INFORMATION

MOR TN XK Suillin  Crenotes

L L Caramic Package

A Ewiended Cperating
Teamparaturs Aangs

C  Limitad Operating
Tamperature Rangs

PIN ASSIGNMENT

Sl
1] s Vo f—16
2 A2 A%
E] Din arf—14
AEWE e
L ﬁz,:n?
6 —] A4 St/
T —] &5 Cour =310
B[—]Vss as—1 9

MAXIMUM RATINGS {Volages referenced 1o Vg )

Rahing Symbol Valus Unit
DL Supply Voltage Yoo 1510 +18 Ve
Input Voltage. All Inputs " V¥in OSwvpp+t 05 Wde
D4 Current Drain per Pun | 10 made
Operating Temperature Aaoge AL Device Ta -55% o +125 ¢
CLICP Device -4 10 485
Storage Temperature Aange Tag -65 1o +150 °¢

This dewice contans circuitry o protect
the puls agamst damage due to high static
verltages or electric fields; however, it is
achvised that normal precaunons be taken
o awod apphcabon of any voltage highee
than maumum rated voltages 10 this high
wnpedance sircait. For proper opacaten it
n rgcommended hat Vg oand Vg, ba
consteaned 10 the range Vee sl (Vg or
VYaur! = VDO

Utnused wmpurs must olways be tied 10 an
apprapnate logic vohage level [a.g., sither
Vgg or Vpph
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ELECTRICAL CHARACTERISTICS

Voo Tiow" 259 Thigh®
Characieristic Symbol Ve Min Max Min Typ Mpx Min Max Unit
Dutpur Voliage “O Level Voo 50 .05 1] 005 - aas Ve
Vi Yoo w0 10 - 0.0% - o 0.05% - 005
15 - Q05 - 0 0% — 0.05
1 Level Vam 50 445 - 4495 S0 4 95 - Vi
¥.n Dorvpp 10 995 - 99% 10 995 -
15 14 95 14 85 15 — 14 95
Hoss Immuniy @ VL Vg
{ Vgyr - 0.8 Vao 5.0 15 15 2.25 - 1.4 -
| Wagr = 10 vac) 10 an 10 450 - 2.9 -
{ Vgyr© 15 vda 15 45 45 675 14 -
| Vayt = 0.8 Vack YNH 50 1.4 15 235 15 - wvdc
t Wyt 10 vack ] 29 i0 459 10 -
U Vo o 15 WAk 15 44 4.5 675 4.5 -
Ouipur Cive Coirent {AL Device] ToH mAdc
IVgH = 2.5 Vael Spurce 50 -12 a0 -1 7 -0.7
WoH - 4 B Vdel S.0 -025 .02 -3.36 -0 14 -
Won = 55 Vacl 10 -062 05 -09 -0 35 -
Von = 135 vdd) 15 -1 8 -1 5 -3 6 -1.1
(WL = 04 vl Sink VoL 5.0 0.64 FEL 088 0.36 madc
oy - 06 vde) 10 6 13 225 ug
Wor © 1B vdel 1% a7 34 BH 74
Quiput Crive Curreny {CLACP Device] 1GH mAdc
WoR - 2.5 vdcl Source 5.0 -1 -0B -7 -0& ’
Vi = 4 B Voot 5.0 -0.2 016 | 038 012
Vgm =95 Vo 0 05 04 09 03
VoH = 135 vdc) 15 -14 - -12 -3.5 10
WL = 0.4 vao) Sink oL 5.0 052 - .44 083 0.36 - mAde
Wo = 0.5 vae) 10 11 1 229 09
W = 1.5 vdo) 15 36 - 3.0 58 - 14 -
Irput Curreny 1AL Dewvice! In 15 =1 <000t | rO0 - +10 whdc
Ingul Current {CL:CP Dewice! [ 15 1.0 + 0 OO 1.0 - 114 uhde
Ingut Capacaance Cin - 50 15 pF
v, O
(Quiescent Current [AL Devicel Do 50 100 0s 100 - 1800 unadc
{Per Packaget ) 00 10 200 JE00
15 400 15 400 1200
CQuescent Cunent {CLICP Cevicel oo S0 1040 0.5 100 . 1800 whde
(Per Package) 10 200 1.4 200 AE00
15 400 1.5 400 - 2200
Towal Supply Cunemi®* | Ir 50 IT 1146 usinHZY | + Ipp IPEY. 1
[Dynamc plus Ouikicent, 1" It 129V walkHztt v Ipp
Par Pack age) 1% Py 44 37 uafkHILE s Do
[C| 50 pF onall suipuls, &l
Liulters switching)
Thres-Stare Leahage Cuireny ITy 15 +01 Q00001+ r 30 uhde
(AL Devicel
Three-Siate Leakage Currens Ty 1% 10 Q0001 | 21 0 +15 wade
ICLICP Devicel

Tigw  -55%C for AL Device, -40%C tar GLICP Gavice
Thegh - +125%C lor AL Dewice. +B59C tar CL/CP Davice
el wnmunily specilied for worst-Case inpul combinalion
Nowe Margin lor both “1" and 70" level = 1.0 Vae min @ vpp - 50 Ve
20 vde min @ Wopn 10 Vde
25 vdemin® v 15 Wdc
TTa calculate 10130 SUPPly current at loads other than 50 pF
ITICL) 17150 aF) « 12 10°74C -500 ¥ppf
where 171510 oA (per packagel ©y w pF. Vign i Vg, and [ kH2 g nput icequency
**The tormulat given are far The tymical characiefistics only a1 25°C.
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SWITCHING CHARACTERISTICS® (C_ = 50pF, T = 25°C!

* The formula grven is lar 1he Iypical characlenstics only .
"*10% owtput change into a 1.0 ki! loag.

314

Charsctaristic Figure Symbal VYoo Min Typ Max Uiy
Cutput Rise Time k] tTLH ng
ITLH > (3.0 ns/pFICp + 30 m 50 - 180 360
tYLH = 1.5 nsipFl G + 15 ns 10 - 90 180
trH = 1.1 ns/pFY O + 10 s 15 - 65 130
Cutput Fall Tims 3 THL ns
1L " 5 as/pF CL + 25 ns 5.0 - 100 200
ITHL = {0.75 nsfpFI G + 125 m 1] - B0 100
tTHI * {055 ns/pFI € + 95 n 15 - 40 B0
Read Accesa Time from 571 or CE2 4.5 tacelR} ns
tacc = 114 ns/oF} C + 2480 ns 5.0 400 | 2500 | 600D
tace = 0.7 ngfpF) C + 630 ns 10 150 700 2000
tgee = 0.5 m/pFl C « 393 ns 15 115 400 1600
Dutput Enabte Delay from CE1 ar CE2 5.6 YacciCE ) 50 70 300 00 ng
10 25 100 300
15 20 7 225
Setup Time drom & to 5T ar CE2 4,56 7 T} 50 1800 GO0 - ns
10 &0g 00 -
e A | 15 450 140 =
Hold Time from A; to 5T or CE2 4,5,6,7 thia) 5.0 60O 260 - ns
0 240 B0
15 160 33 -
Dota Hold Time i 7 WD 50 1400 | 480 ST e
10 500 160 -
15 375 110 -
Data Setup Time ? 15uiD) 5.0 3600 1204 - ns
10 180G &0Q -
15 1350 420 -
Write Enable Hold Time ? hiWE! 50 150 s0 - ns
10 60 20 -
15 45 15 h -
Write Enable Setup Time ] 7 Tou (WE) 50 720 240 | - ns
I[ 10 240 80 | -
15 180 55 -
Write Enable to Doy Ouabies® 4 'RE 50 720 260 - ns
0 240 80 -t
15 180 55 - _
Ttrobe or CE2 Pulte Width Wher Aeading 4,58 WWLIRY 5.0 1250 450 - -
10 450 150 ;-
'8 M0 | w0 -
{ Strobe, CE1 or CEZ Pulze Widin Whan Writing 7 Viween | 50 172800 71200 70T ns
| 10 1260t Bo0 ¢ -
[ 15 945 420 -
Write Racavery Twne I 4 A W) ng
w1 dns/pFl O + 219 m 50 70 240 20
ty =107 nsfpFl C_ + M ns 19 25 a0 240
tw = 0SmipFIC +a4756ns 15 20 5% 180
[TE1ar CE2 10 Doy, Disable Gelay ™~ T [ gE,, 5.0 70 00 900 ns
10 25 100 l 300
15 20 L] T 235
Read Setup Tine e a5 LuiR 50 [ -100 - ns
10 [H =40 -
1. 15 0 -30 -
Read Hold Time 4,5 thiR) 50 540 180 - ‘ ns
hlv 240 &0 -
15 180 a5 -
Fead Cycle Time 4.5 teyetR) 5.0 - 2500 &000 ns
10 - 700 2100
15 - so0 |s7s | |
Write Cycie Time Tttt T T ? toypstW) 5.0 - 1400 4800 ng
10 - 100 2100
L _ L - lLBoo_leis 4 |
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FIGURE 1 — TYPICAL QUTPUT SOURCE AND SINK CUARENT CHARACTERISTICS TEST CIRCWHT

Puise
Seneralor
15ingle Pulse)

_—
Yoo 1

W) —C——

vgg ————G 2

Yoo
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Qutpet Source | Qutputl Sink
. Input| Characterstics | Characterishics
Vaut WE Pursy Once Pulsa Once
Gy |5W1 N Poution 1 SW1 in Pasivton 2
W,
a5 VoD Vee
¥os| Your - Yoo Yoot
External
Fower
Supply
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FIGLRE 2 — POWER DISSIPATION TEST CIRCLIT AND WAVEFORAMS
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FIGURE 3 — AC TEST CIRCUIT

g Voo
F—————o—] 4o
— a1
——————————0—— a2
Pulse st B3
Generatgr
, 00— a4
00— a5
00— as Cuut
. 50— a7
e o0 der o
P.G 3 WE :]:
F.G. 4 } cEl
o5 3 o—dee =




MCM14537

FIGURAE 4 — REA|

D CYCLE WAVEFCRME UTtLIZING STAQBE TO-ACCESS MEMORY

W
Address oo
inputs 5%
A
=
—-JI LFITTF Y] L— thia)
Yoo
Sirol
ISTH 50%
i Vgg
(- —— "WL(A—
TeyeiRA) - 1
——I foe ot —— f— thiRl !
| v
is EnaTe ' @ oe
IWET 0%
! : W
P 1 I“_ YacciAl 85
TEiw) "+ r‘ | ™ l‘ ‘wE
YoM
Data Qurput 6 ,®./ 503;3%
105! S Ly 0%
\ VoL
- - TLH, TTHL
NOTES 1 predance qulpul $180¢ occurs when WE is mamniamed as 4 lugical
U Alow revel).
2 The gutpul woementatity displays das ram [he prawviaws $1ate,
3 Forresd operation, WE may be maintaimed at a lagical 1" [hugh tevel)
durang 1he comglele cycle
4 CET and C£32 are mantained at a lomeat 0" state (taw level)
S Al mipul rige and lall nmes are 24 ns
FIGLIRE 5 — READ CYCLE WAVEFORAMS UTILIZING CEZ FOA ACCESS MEMORY
W
Address bD
Inputs 50%
[F- | !
i | Ysg
-l e s G
[—- TWLIRY) - — - — —
™, | oo
Chip Enable 7 [} -
ICE2) ' Vg
1
EMCH “ - <
Wt & nabie @ !
[y |
|
- - e Hacu@l |
. !
L I et ' hal
1 W
! 5 = oH
Data Output i /(-1';_ s il s - 5030%
E B .
Doyt Py > ,/ - 10%
YoL
- P ATLHOTTHL
NOTES 1 High hinpadance outpn 50318 v urs when CE1 or CEZ i3 mamtained
wh the logical 17 atare (high levell.
2  The outpul momentanly displays data from the previouas state
A Fur read operation, WE msy be rmantaned ar a logecal 1" {high lavelk
ehering the complete ycle
A AN e ose and dall tunes aa Z0ns
S TWLIRY) "o 1R as
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FIGURE 6 — READ CYCLE WAVEFQAMS UTILIZING CEJ AND CEZ TG ACCESS MEMORY

W
Addrass oo
nputs B%
b |
" | Vag
! '
tou (AN —eq - — RI&) - —
sulal - ——— "W L(RZ) -
Yoo
CE2 50%
Vss
taetay I CEZH
— YoD
CE? 50% \
— - Vsg
Tere cE, I |=— ]-_IHE,.,!
7 L vou
Data Dutput kg /@ < < i
e 50% iy A @
Ot ’// b } //}_/,///‘-. /
Voo
MOTES: 1 High impedance gutpot aTale occurs when CET or CE2 o maintained
i the logical T state (hagh level)
2 WE u marntained at 1he logecal " 17" aiate for This example
3 Al inpet fige and fall nmes wre 20 as
4 tyglaytEEZ] MiMiMum assuares that only data presenily addressed
will appear at the Sutput
TaelayiCEZ) man. © TBCCR man ~ BESEEL min
8 WULIRZE Zyyo00 ICE2) min + 1y ICE L) man
FIGURE 7 — WRITE CYCLE WAVEFORMS
W
Address oo
Inputs S0%
faph
A1
Toyclw)
tratA) TW LW e thia] |
/ Voo
-_— Vss
—dm] }.—‘hiWEJ
b lWE) —a ; Voo
Wirite Ensbla @
{WE} 50%
Vsg
YD) A.L—
- Vo
Duate Imput
Qi @ @ 50% v
Voo

NOTES:

The Strabe, CE1 sac CEZ may be utilized 10 contral & weite cycle,
Rowsver, during changes of sadress sither Strabe or CE2Z must
b in tha laplesl "1 s1ata (Righ fevalb,

Oata input lagic [evel is don't care during the indicetsd intervaly,

Oata input logic ievwl must remain fixed.

Write Ensble may ba maintained a3 9 logical “0° during the write Cycis.
ANl input righ snd 18l times ara 20 ny.

L I R U
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i BT R

LOGIC/BLOCK DIAGRAM

3 Stare Enatilg

Tol 16
Decoder

Wrilw
Corvuitry

16« 16 3 1
Mg mory
Breay

A]O"—Ji

1ol 16
Drecader

LHigh Aesistance Srate)

= -—— Jer

Qutput a
Latch

Rswt

FUNCTION CEV| CE2| 5T | WE | D\n | Doy COMMENTS
Tty will b active ol CE T anyg
® x 1 » ® fea | Mo
Adurass changing CEZ 'O wndWE 17
caha < ) N B w A GEZ P fuly didaluks nternal
luge and autput.
Aaaress changing % o a " % A a |Chanues adaress ot mode
Mob vl Ay result oy altererd data
CET 1T desanles v ie oy cle
Dy chsenran m 1 Id s ® * ® e Caut
Fugh resistance siat
X 1 K x x A | The chup s 1utly citabilerd
WwE enables writng inim
x = L [a] X ] memoiy o CE1 CE2, and
AT o
IHET - 17, Lhe QutpuT stores
Daug gratdesm a o ® 1 o A and reads the prévigud dag
achive slale
Eramn or werillen onto mgmary .
The gutpal reads the prasent
1 )lf o
0 ¢ 0 contants that are addressad
Read addressed The sdareczed location ¢ read
ey ICATIO N
MG Butpn lateh 1 x] 1] 1 M H Wb Ctpol [AEEH wiEh gt
ure ° the "H' s1ate
Disatie (@aduy » t » X X A |Agdress ¢hangng can take
1rom memany x = 1 b3 x A: A | place i vhag condinon,
Dy 4% Wl EEBN TG mMemiory
. ) A mn
Wrtk inte niemory| 0 v o ¢ and into the sulput latch
Wrele disabléd 1 - ¥ X x A IWE - 17 45 a read gnabe.
* 1 x x kS A |WE - 0" 15 a write enable
Y = 1 9 » Asa
L L3 L 1 LS Rsa

z
o - AR BD

High resistance srate 81 By, ¢
© A gutive levdl af wither Vee ofr Vo
A% R oQr A cutisign depending on the don't core condstion

Cran 'y cark vndibion [renst B2 the 1

A hrgh lever at Yy
A Tow level ol Vg
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10.Bit
Actdress
[n]
T
[ !
- .
Twpical 1024 » 1 AAM LGilizang Four MCRT14537 5
AL N -Th
Address
Tl i i AN
— et [ ——— —— — —
B, A By By
] o CE2 o } "EZ

TYPCAL APPLICATION FOR SERAIAL WORDS UTILIZING BUS TECHNIQUES

!__._._._
i Address
‘ Fagistes J

1 T
1
' M
P T
b o
Sy *" i1y
AL
[z [ —
! MEM14537 | MCAM1a53r
< LCE1

E1 o |
® !
e S

T

T

et d ]

weorad TacorsTe T ooy
I8 s lur g 37 Lt skogl word A Vg

Qutpul Bus

G

1afd
Decoder

CE? =3
|

l

;

Typcal baw Power 1024 = 1 RAM Unhzig Four MOMI1453775
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MCM14552

256-BIT STATIC RANDOM ACCESS MEMORY

The MCM14552 is a static random access mermory {FRAM) organ.
ized in a §4 x 4 bit pattern. The three ¢hip enable inputs can be used
as extensions of the six address inputs, creating 9-bit address scheme.
Eight MCM 14552 devices may be used to comprise a 2048-bit mem-
ary (512 » 4] without additional address decoding,

The mode contred (M) is used to change the control logic charag-
teristic of the circuit, For example, with M high, the 3-state input
IT| fully controls the 3.state characteristic of the output, With M
low, the output 3-state characteristic is contralled by chip enable
inputs {CE|, write enable input (WE| and T.

The memory is designed so that do signals may operate the mem-
ary, with no maximum pulse width restrictions,

Mediom speed, micrapower coperation, and controf flexibility
make the device useful in scratch pad or butfer applications where
Battery operation or high noise immunity are required.

Cuiescent Current = 50 u A/package typical @ § Vdc
Moise Immunity = 45% of Vo typical

3-state Qutput Capability for Memory Expansion
Qutput Data Latch Eliminates Need for Storage Bulfer
Access Time = 700 ns typical @ Vpp = 10 Vdc

Fully Decoded and Buffered

Supply Voltage Range = 3.0 Vdc to 18 Vdc

Capable af Driving Twa Low-power TTL LLoads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated Temper-
ature Range

NOTE: Pin 20{LE}] must be connected to Vgg

CMOS LS}

LOWPOWER COMPLEMENTARY MOS}

256-BIT (64 x 4} STATIC
RANDOM ACCESS MEMORY

MAXIMUM RATINGS {Volrages referenced ra Wgg)

L SUFFIX
CERAMIC PACKAGE
CASE 623

24

P SUFFIX
PLASTIC PACKAGE
CASE 709

OADERING INFORMATION

MCMIAX XX Suffin  Canores

E L Ceramic Packega
P Plastic Package
& Extanded Dpaating
Tamparature Anngd
T Lrmited Operating
Tarmpsraturd Asnge

Rating Symbol Value Unit
OC Supply Voltage Yoo 0510 +18 Ve
Input Voltage, 811 Inpurs Wip D5w¥pp+ 05 Vde
DC Current Dran per Pin | 10 mAdc
Operaring Tempetature Fange — AL Device Ta ~55 1o #1325 i
CL/CP Dewce ~40 1o +85
S1orage Temperature Range Tslg 65 w0 +150 e

This device contains crcuitry O proteet the inpuis agamnst damage due o high
stane voltages or electric helds, however, 10 1% advised that normat precautions be
1akean 10 avond applicatron ¢f any voltage highes than maximurm rated vodtages
10 this high «mpedance cicuil.  For progsr operanon if s recommended tha
Y and Vo, 1 be consitained to the range Vigg £ (Y, oF Vo =VDD-

Unusad inguts rmust always be tisd 10 an appropriate hagic voltage level le.g., exther
vgger vpo-

PIN ASSIGNMENT

1w \JVDD -
25T CE [
3] oome CE2{J2:
4] cing cea Mz
3 [ oot 1 e 20
& ] Din 4 T
Y] Oput 2 a5 18
B (] Din 2 a4 17
s Doura a3 ] 16
WL ownma AZ [
1 ] We a1 14
12 vss A0 113
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MCM 14552

ELECTRICAL CHARACTERISTICS

Vop Tiow’ 25°C Thigh
Characierishie Symbol Wdc Min Max Min Typ Max Min Man Unit
Ourpul Volage 0T Level VoL 50 0.05 - Q 0.05 - Q05 Vg
Vi Vpporl Iy 0.05 - 0 0.05 005
15 . 0.05 Q Q05 0 05
1T Level Von $0 4 95 - 4 9% S0 495 Woc
Wy Uorvpp 10 9.95 9 95 10 995
15 14 95 14 85 15 - 14.95
Input Voltage ' 0 Level Vi Ve
Mo 45 05 Vg 50 15 1% 15 14
W 2.0 o 1.4 vach " 10 a4 50 a0 iQ
Wy 1350 1.5 vdch 15 40 65 a4 - 4.0
1T Level | MW
Vg 05045 Vel 50 s 18 25 35 - Vg
v 1000 80 veicl 0 Pl o g.60 - 70 -
WO - 150 135 Viet 15 114 . g g 25 - 10 -
{Qutput Dreve Corrent (81 Deviced 15H mAdc
Vo 2% vdo Soulce R -12 =14 ELI - ~0.7 -
Yon 46 Wdo) 50 -023 -0z -0.36 - -1 1d -
fvon 9% v i -62 06 -09 -0 35 -
1¥op - 135 Vg 15 —1H - -16 -35 — =11 -
VoL 04 Vo ik FaTh 50 064 051 o] - 036 - ma e
WoL 05 wvic) 10 16 13 225 09 -
Mo 15 vdd 15 az - 34 EE 24 -
Ounprat Dwve Current ACLICP Qevicel [Ta¥] made
IVeap 2% Vel Souice 50 -1 w8 -1 7 -0 :
IvgH 46Vl 50 -0.2 116 | -036 012 -
oy - 95 vl 0 -85 04 -09 -0l
WMoy 135 Voo 1% -14 -1.2 w35 -1.0
e - Ua vda) Sink lop 54 f1.52 .44 QBB - 036 -- mAdc
VoL 0.5 vac) 10 113 LI Ti5 09
Mo 1.5 vl 15 16 30 B4 2.4
Inpuy Currenn AL Oencel lin 15 Ql SODHMI [ 20 - 10 uAde
tnput Current ACL/CP Dovice! [ 15 -0 1O 000N | 10 +14.0 padc
Input Capaciance Cin - LRl 75 of
Ve
{Quigscent Cunent LA Devierl Inn 50 50 4050 50 1580 LA
1Per Packatu! 10 10 100 10 3090
15 20 0160 20 600
Quiescent Current 1C1 0GP Device) ISTH) 50} L) 1053 ] 375 A
[Pa1 Packayeh 110 00 0 1M} 100 750
15 200 0150 | 200 1500
Tonal Supply Currgnn* " ¢ It 50 17 (188 vARNEE+ lpp whbde;
1Dy namie plus Cuesrent, n Iy 1396 wa/kHsI 1+ gD
Pen Pack ayet 3 Iy {586 vakHA 1+ lpD
IC] 50 nf aaall gulpuats, Al
Lgtteds swntchinngl
Three-51ate Ledkage Currernt Iy, 4 N S Ut | 0 <30 whde
1AL Dwvvicet
There Stare Lankane Culen Ty 15 L] 00001 11 T +75 whilr
ACL AP [

Thyw 280 tor AL Dpvice, -40YC 1or CLICP Device
Thagh 12870 For AL Device, +B59C for CLICP Dewce
efbose memumiy S lie] doe wenrst cose snpuat SOl enaraan
Mage Margin Lor ok 17 anef 007 1evel 10 Ve min f0 W e 50 W
- 20 Voo minda Vs 10 VA
25 Vdemin i van 15 Wiic
1To catculate vonal sppply current ar Ioguds cihies Than S0 o F
ITIC L E Il +d 10 F g 500 v gt
wehere 17 s wf dper package), O wopF Ve n Ve, and Gin KHZ g omeo sguency
* ' The lormulas qeeen are low the Pypcal characersds only 31 2590
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SWITCHING CHARACTERISTICS® (C » 50 pF, Ty = 25°C

Characteristic ; _Fip-l.lu___ S\f;h_oim VED “Min Typ
Output Aise Time \ 1 tTLH
ITLH * [3.0 nsfpFi £ + 3005 : 5.0 - 180
tTLH = (1.5 nsfpFl G + 25 ns . 10 - g
tTLH - (LUns/pFI € +10ns N 15 l - 65
Qutput Fall Time ToTTm [T T LT
ATHL * (1.5 ng/pF) O + 25 ns | so | - | 100
\THL = W75 ns/pFl1 Cp + 125 ns 10 - i 50
Ty = 10.55 ns/pF) G + 9.5 ns | 5 l - ‘ a
______________ YR SN SR B -
Read Cycle Time 1.2 T leyelRH 50 o 2000
: 10 - | 730
' i | - | 50D
. . e e e i — l EAN S + e
Write Cycle Time 3.4 touctw P50 | - i 1200
. 10 - 50
. |
| 15 L - | soo
e _. . o ISR A el
Address to Strobe Setup Time 1.3 , teul -5 i 5.0 | 1500 i 500
H 10 450 1 150
i {18 : aso | 120
Strobe to Address Hald Time 1.3 thi5T.4) | 50 i 150 S0
h Y] 100 0
1 | ! |
e R LT T
- Address to Chip Enable Serup Time 2.4 teuta-CEF T B0 | 0o | 600
! SRL 600 200
}_ . R . Lo's 0 o4s0 150
| Chip Enable 1o Address Hold Time 2.4 \WGE-Ap ;90 450 150
! ! 1] oo 100
| 15 225 w0 -
— e en . .. . . . P St S
Strobe or Che able Pulse Width When Feading 127 MALIRY 5.0 1800 | 450 - - ns
i) 480 160
15 350 130
PR P
3.4 ST 5.0 . 3B00 1200 ns
1w, 1800 600 !
X ' 15 1360 A0H} . - ‘
e } T e
rFtead Setup Time 1 (AT -Y q -1 - ns
! 1o a a1 -
i 1% 0 T R
[ , . . ]
! Read Hold Time 1 WA a0 540 180 - ne
i 240 B0 -
L 15 180 a5 .
R . . \ R
| Data Serup Time 3.4 Lol O3) 50 1800 600 - ns
1
1 0 600 ;200 .
: [ 13 450 ! 150 I
i— _— - 13 1 - 0 . e —
| Tata Hold Time 14 hinl 5.0 HE v 200 & |r ns
| [T 150 | 50 !
L . : L5 ) o2 a0 | P
*The formula geven o5 lor the ypacal characiensiics only Liantird)
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SWITCHIN_C_i CHARACTERISTICS* «Cp - 50 pF, Ta - 259Gk teontinued|

Vfigure | Symbet Uwgp 0T Min T ] TTve T a0 i.F‘}

Characts I

Praa T nawE 1 se T o ¢ ozag 1T LT TR

able S:zlu;:'- Time

10 ’ 240 : B - ' |

) 15 180 | &8s - |
Enable Halg Trme T 3,_.4 n th.{ﬁ-\ja sa L : B0 : - I ns |
1 10 60 20 - |

. 15 45 s - :

o o e e .- S o - . O T T e
; Read Access Time rom Strobe 13 tacclA 5 TH 50 - , oM 6000 no :
! ! ' BT . " 700 2100 |
1 ; 1% : . %0 1600 }
I;_Fle d Becess Time drom Chip Enable 2 tacolA-CEJ 5.0 - " ziag 6300, M |
: ! ! 0 750 50, !
: ! 15 400 1700 ! B
— . .- . . \ ' e e e

| Guiput Enable!Dinable Delay from Chup Enadle o 2.4 A\RIEEY, 50 400 1200 0 H
I Wrig Enabie ' OTRGNE} 1Y) 200 600 H
' 15 - 150 ' 450 i :
S . . . . .o
Thrae-S1ate Enable/Dissbte Dutpul Delay .2 . uT) 50 , 400 1200 ns !
; H 0 te0 480 ;
i . T V2 360 i
Latch to Cutput Propagation Delay o | ME : 54 00 _150_0_'_ Ths |

! |10 200 | &o0 r

i | .
| s 150 1 .45 § . __.J

“The lormula given o5 1or the wypacal characterisies only.

Cin Doy Ban O4n
¢c 1 2 3
a 8 14

?
6 T
a9 % 9 aT
20
J:
T

LOGIC DHAGRAM

WE 1 O—Do- {__ -
BT 2@ »
Wirte
TE1 23 L_ oraen
- CE Treurtry
TEZ 22
Cea n
A5 18 O
ERER:
A4 17 O— co oo G3 Paur o
Crecrider G4 = d ]___\/—4
A3 16 o1 at 05 D1
Memary Laiches ,_\‘/—1
oz oz 37 Doy
AT 15 O array ]__.}
3t h
14 o o3 =) 90
A1 14 Dacoder out 3
—
A
v o1Io— vap Fin 24
vgg ¢ Pin 12
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MCM14552

FH3URE 1 - READ CYCLE WAVEFDAMS UTILIZING STROBE TO ACCESS MEMORY

e e b R s
Yoo
Adrirass 0%
M =
— u - — Thia 5T
(A ETH ’
'—"—"—'-————*—"\} hg=1=}
Tiiobe 7( 504%
i Vg
po—m = — LAy - —
i
[ '
Wiire Enable B0% ee

; i
Ysul Py -] I-. _p-l WA -
i

. ; W
Lateh Enable | / 50% Pe
i Vag

- ""l_'acr.ll-l ET) M- e

| v
Dara Qut X 20% 5 0% oL

10%
1 Yo
ETLH, TTHL ™= -

MNoves v Er1.CEz. CEJand T are low. M 15 high
T OWE may e held hgh duning the complate fead eyeie

FIGURE 2 - READ CYCLE WAVEFORMS UTILIZING CHIP ENABLE TO ACCFS5 MEMORY
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! Yoo
Addtress Xso%
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- ‘sula CE1

tacciA CE) —. —
Trree Srate | / Br_ BO™
o e e : T
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7

roies 1 wriemed CF ST M oana T are 1w and WE 13 high
7 wWigh unpedance ouTpul 51at? ocours when any CE 15 high

[rata T

anel B 15 tow, Of when T 15 high,
a The gutpul displays ddata frgim the prévious stale
& IWUIRL  tacclA CE Limas
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MCM 14552

EIGUAE 3 — WRITE CYCLE WAVEFORMS UTILIZING STROBE

——— foyciwW) —————
Vpo
Addross
— vsg
thia-5T) la SSuilA 5T
L iw) v
z \ oD
Etrobe K A k.
Thiwe ! Vs
—
Yy (WE | =~
! vYoD
Write Enabie {
il vss
TraiD) ot——

— ] T

Yoo
Bata In
— — Vgg
tacciA 5T b—m tacc{A BT 1—e=

YoH

Data Qut 3 4 X 5
— ‘. Yoo

Mutes: 1--CE1, CE2Z, CE3 and T are mpinteined st the logicsl 0" (evel

2 . M s muintained st tha logcal 1" tgved .

3 = The output displeys the contents of the previous nate.

4 - The autput ditplays the contents of the presantly addresssd location a4 in 8
o modily weite cycle.

5 — The cutput dikplays the date that was writtan imo sddresssd 19ceon.

FIGURE 4 — WRITE CYCLE WAVEFORM UTILIZING CHIF ENABLE

Teyeiwl
— v
Agdrest )( *5 - oo

thia-TB —d g
i W
\50% oo

Yol &-CE} ™

CRip Enabie A

tyy (WE}
Yoo
Write Enebie 50%
7 v
55
LuiDy
| t—thiD}
v
Cwta In | 50% oo
Vsg
T —tpicE - tAINE) YR(WE] —+ 1——

077 X T e

oL

MNatas: 1 — High impacdencs output 1tete occurs when CE is high or when WE
in tow, for M oand T muinteines in the ke STeTe.
2 -~ Unused CE5. 5T, M end T are malncainsd st ths logicel 07 leval
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MCM14552

TRUTH TABLE
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n a w a w . r3 " a Bt v ar ity L e
Y T v N - + . v [ rEE 0o oL
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FIGUAES — 912 WORD x 16 81T MEMORY BCARD
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@ MOTOROLA

MCM5101
MCM51L01

mode

rehabiliry

Fast Access Time

Three State Cutput

LB BN BN BN

Imel 5101 Senes
AN SR Senes

® Low Standby Fower

Fully Statc Qperation
Data Retennon 1o 2.0 Vobs
® Duect Aeplacement for

256 < 4 BIT STATIC RAM

The MCMSI01 famey of CROS RAMSs uflers Llira low oower and ful-
'y StatC operanon wilh 3 Sngle Seeoll supply The CMOS 1024 o
devices are gegamzed i 256 words oy 4 Gus Separate data inputs and
datd oulputs permit mawmaam Newbulity mn bus - oneoted sysiems Daa
retenticn a1 4 power supgly as low as 2 0 volls over temperalure readdy
allowes design nio apekcahons psing baltery backun tor nonvolatiiy
The MCOMSBI0T 15 tully state and does vl reguere clacking in standbyy

The MCMEIDL 15 fabrcaled wsing the Motarpla advanced on
wnplanied, sicos-gate technology T high peddormance aned high

Swgle + 50 Vol Suppiv
Fully TTL Compatinle -

Al bnpuls and Chalpuass

Hiactn HMAIET01 Seres
® P Repigcemena for Harms HMBE0T Senes

Rl St toe M eirryrsied-Stvbat B 1
' Typicat Current Typical Current | Max Access
Type Number G2V {uh) & 5V 1gA) inst !
MCMSILOTCAE Pan | 0ia a7 T EE
MCMSILO1CES PEE L 04 a2 GE}
M MG e oin 14) 55
MCMEINICAY PEG R K

BLOCK DIAGRAM

Al O ——
c;j_,——‘-— Catl focay
£ : Maliress Frnw 17 Ao Ve M 22
as 2 B.itieny Deconers 47 Cotonnis ot B w
1 IE nalin:
Al
Fal K ]
ad

C5
1€ narres T |

Ire

11 Mara

Coluon 120
Crranns

Colymn
L peber

[E] Carnreal 77
o o———

15
Ol e

Cotnnn
Select
Hidders

{Enalie;

a5 Al At

CMOS

{COMPLEMENTARY MOS)

1024-BIT STATIC
RANDOM ACCESS MEMORY

C SUFFIX

| Whee 5o Y]

F SUFFIX

B ! LA

PilN ASSIGNMENT

Azl @ v
Az 2 pas
21{]4 s
anfda 19 [ICE7
asly 1w Q00
sele 1 [lcez
args 16 004
GHD[e 15 00nd
ongs 1003
oo 13 Do
iz %3 1 [l

JRAUTH TABLE

[EE] ce2] oofmrw] Din| Qutpur Mode

[ 5[] T [ rgnez|Nat Selecied

‘ ® I L| x{ % | % | Hgn2Z|Not Selecied
XX | HYP H || Hign-Z| Outpur Disabled
L H H L X | Hugh-Z [Wrie

L ’ oL x

LLH X
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MCM5101¢sMCM51LO1

MAXIMUM RATINGS [Volages relarerced to Ve Pim 81

Rating Symbol Walva Unit This device cantains Circuitry 16 protect 1he in-

DC Supply Vollage Ve 06w +70 v puts against damage due to hugh slauc vollages

Vahage on Ane P v 03w v 03 7 or electnc fields, however, it 15 admseu_thal nor-

olage on Any n Ao vecH mal precautions be taken to avoid applicabon of

Operating Temperature Range Ta Qo +70 2 gy vallage hugher than mawmum rated voltages
Storage Temperature Range Taig - 6510 + 150 i o this highampedance circuit.

NOTE Permanent dewice damage may occur | ABSOLUTE MAXIMUM RATINGS are ex-
ceeded Functonal operakon shauld be restneied 1o RECOMMENDED OPERAT-
ING COMDITIONS €xposure to higher than recammended vallages far extended
pencds ol ume could allect dewice rehatliny

DC OPERATING CONDITIONS AND CHARACTERISTICS

{Full operaung v'lage and temperature range Unlgss olherwise nated!

RECOMMENDED QPERATING CONDITIONS

. Parsmater Symbal Min Tvp Max Unit
Ve 4.76 5.0 528
5 Iy W W
upply Vottage V53 o o [}
Logic 1 Votage, All Inputs ViH 22 S Ll I
Logw & Vohage, All Inputs Vil -0.3 - 0.65 v
D CHRACTERISTICS
MCME1L01-45
Characteristic Symbol MCME1LD1-65 MCMS101-65 MCMSI0180 1y
Min | Typ Max | Min [Typ!T] max | Min [Typ'T]  Max

Input Curren N - | sp - - | s0 - - | =80 - nA
Input High Yollage VY 22 - |veoee03 22| - |weor0d 22 - lWee+0d v
Irput Low Yollage Vi -0 - {65 -03 - .65 -3 - .65 W
Outpul High volage oy = — 1.0 mal VOH 24 - - 24 - - 2.4 - - W
Output Low Yollage o = 2.0 mad Wil - - 4 — - d4 - - 0.4 W

Outpun Leakage Cuirent 'LO[?I -~ _ £10 _ _ £10 ~ _ +2.0 b

ICE1=22 ¥ NgL =0V 10 Vet

Operanng Cueren
Win =V, except CEA=0 65V, Icct - a0 22 - 9.0 el - 1 25 m,
outputs openl

Cperaung Current
Win=22Y, Except CE1s0.65 Y, Pl - 13 27 - 13 27 - 1% 30 mA
aulputs opent

Standby Current
(CE2Z0 2V, Min=0 W or Vet

oot - 10 - | - 200 - | - 500 | uA

CAPACITANCE (=10 MHz, Ta=25°C, ¥oo=5 ¥ penodically sampled rather than 100% 1ested)

Ch it Symbaol Typ Max Unit
Input Capacitance (Vn =0 V) Cin 4.0 8.0 pF
Quiput Capacitance (Vg,=0V) Cout B8O 12.0 pF

LOW Ve DATA RETENTION CHARACTERISTICS (Excluding MCME101.80

Parameter Tast Conditiony Symbal Min Typt!! Max Unit
Vi for Data Retennan YDA 2.0 - - W
MCMEBIL0Y-45, -85 Dara Retention Current CE2=0.2 ¥ VoR=20V ICCOR1 - 0.14 i) nh
MCMB101-65 Dawa Retention Current YpR=20V ICCDR? - 07 200 wh
Ctup Daselect 10 Oata Retention Time tCOR [i] - - ns
Operation Recover Time ™ lﬂcm _ _ s

Mowes
1 Typical values are Ta = 25°C and nominal supply vollage
2. Current through all inputs and cuputs ingluged in Ig o) measurement
3 tRe = Read Cycle Time
4. Low current state 1& for CE2 =0 anly
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MCMB101eMCM51L01

LOW Voo DATA RETENTION WAVEFORM TYPICAL ICCDR vs TEMPERATURE
Data Aeention | . T | T T
mene Tvgp d0v |
CE2 02w !
t

m

[~]
ha
€
ICCof -3

Chao Enanle

' | Y POV
oo
!
|
|

ce2) 0w — .
uo g IJU W e 60 M
TEMPERATURE '}
AC OPERATING CONDHTIONS AND CHARACTERISTICS
tFull operatng vollage and emperature unless tihecwise noted)
Input Pulse Levels +OEHVIDZ IV Ouipul Load 1 TTL Gate and € =100 pf
Inpul Aise and Fall Tumes. ’ . Hng Twmang Measwemeni Relergnoe Lewsl 1hHV
READ CYCLE
MCMEILOT-65
Parameter Symbol | MCWMSIL01-45 | MCMS101-65 | MCM5101-80 Unit
Min Max | Min Max Win Max |

Read Cycle IRC 450 - 550 - H - ns |
| Access Time B R P W " iy N R o s

Chup Enable (CETH to Jutput o T e . B0 - 8OO ns

Chp Enable (CE2t o Oupll ) oz so0 |- Too : BEQ | ns

Cutput Chsabie 10 Dutpus 1on 7T ma . 350 . 450 ns

Data Dutput tn High-Z State T T OF i 130 0 w | o 200 | ns

Previgus Read Daa Yand wnh Respect to Address Change [{aTER] fi 0 - G - ns

Previnus Read Data valid wan Resgect to Chip ‘Enabla T [{a %] o T o] - 4] I
WRITE CYCLE . o .

MCRME1L0Y-65
Parameter Symbol | MCMS1L01-45 | MCMS101-65 | MCMEI01-80 | Uni
o I Min | Max | Min | Mex | Min | Max

wWite Cyole [ ¥ 450 650 - A0 - ns

Write Delay o e I aw | 140 - 0| - | ns

Chup Enable (CET to Wine 1w 360 R - 650 - ns

Lrp Enable (CE2H o wie o ___1{;;\;2__‘ w0 w0 [ 650 ns

Data Sewp _— WCHAY 25} 4] . 4&3 5

Cala Hoid [a]"] i) ™ 15N e
 Winte Puise T T tyep | 250 T TThe
| Wote Recovery B 1WA 50 R 00 g
Wli;s.able Seu_u; T T B oS E N T | - 200 "
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READ CYCLE TIMING
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—‘T— ‘OD i
ae / i
Wammean 1. o . i
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| b ooty e
B BN -/
' ; i
i T
: |
L L
CE? / ] ! \_
! : ] —
'__I_ . T R L ——_ |
2] —_— 1|

tamman 101

SETE]
In

LAV e

Mnies
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X Iy - - oy e
i Oala In Siable
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1 00 rmay e ted ow Tor seporate 170 operation
2 Dunng the weae cycie 08 “Tegh © For common VO and Tdon't cae” tor sepaate 110 operanon
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@ MOTOROLA

MCM6508
MCM6518

1024 > 1 BIT STATIC RANDOM ACCESS MEMORY

The MCMEEDE and MCMEEIE are lully stabhc 1024x1 RAMSs
fatrcared using CMOS sihcon gate technology. They offer Iow power
operauon fram a single + % W supply with data retenuon 1o 2.0 V. The
16-pir MCRB508 has a single active low chip enable. The MCMES1B has
1w selest ines, in addilion to 1he chp enable. Both part types |atch ad-
dresses wih cnip enable The MOMES18 15 especially sutable for
multiplexed bus mucinprocessors ke the MO 148805,
® Low Standby and Operating Powar
Single £ 10% 9% Supply
Data Rewenvon 10 2 0Y
Fas1 Access Time
Addiess Lawches
Three State Qutpuls
Euly TT1L Congratble Inputs: Duiputs
Futly Stanc Operation

* 0 & 80 e

Curect Replacement For
Harns HWMBH08 HMES18
Inters IMBE0E/ IKBRTA

CMos

[COMPLEMENTARY MOS)

1024 X 1 BIT STATIC
RANDOM ACCESS MEMORY

1 C SURFIX
v FRIT SEAL CERAMIC PACKAGE

CASE 620-06

€ SUFFIX
FRIT SEAL CERAMIC PACKAGE
CaSE 726 02

|

Operating
Package | Typical Current | Maximum
T
¥pe Numbe: Suffixes | 2V Sy | Access Time Ter:mmme
ange
MCMESOR- 25 MC RIS 1525 TP |31 ud |01 un 250 ng Q1o 70°C
MCKBH0E 30 MCAMERIE 30 CiP 1 uh |k 300 ns 01g 70°0
ML MBBOR 46/ MU MERTE 48 SN RN 460 ns 0 1o 70U
MCMEBES08 AND MCMES18
FUNCTIONAL BLOCK THAGRAM
4.5 0
46
o Address Aow B 32 %32
Laich Decader Mairin

*Eor MCMBSOS
T 187 are connecied

Column Decoder
Ano Data | O

1

Addrass
Latch

&Q A1 87 A% AL

FIN ASSIGNMENTS

Qe
aog2
a3
azl4
230
Adll

af

MCMESDD

VSS:

MCMES1A

This dewvice Contains CitcLniy 10 DIQtec! the m-—l
puts Aaganst damage due 1o hgh stanc waliages
or glectne helds, however, o 15 advised 1har nos
mal precautions be 1aken 10 avid apphicancns of
any voltage heghar than mawmum raled voltages
10 1105 hugh impedance cucut

331

D56829/10-80



MCM86508¢MCME518

ABSOLUTE MAXIMUM RATINGS (See Notel

| __ . Ratng - Symbai Walue Unit

{DC Suoply Voltage vee | osie70 | v

L___I:_ags an Any Pin o . '™ -03wVop+03) ¥

: Opera[_nr)g TET_peratu:e Ranyge Ty, Lo 70 “C
S1orége Temperature Range Tsig - BE o 180 R

MNme Permanent device damage may ocout 1 ABS0LUTE MAXIMUM RATINGS are exceeded Funcuonal operation should be resincled 1o
AECOMMEMNDED OQPERATING CONDITIONS Expusure 1o higher 1han recommanded volages for extended panogs of ume

could aftec) dewice ighabiny

OC OPERATING CONDITIONS AND CHARACTERISTICS
IFull operanng vollage and temperdiure 1ange unless otherwse natad

RECOMMENDED DC OPERATING CONDITIONS

_E‘iﬁﬂlﬁ_ e -___:___ __::_ _Sv;Iiol Min Typ Max | Unit
Y 4.5 50 |55
oo vorsse s o oY
Logic 1 Wonage. All Inpuis YIH Vee - 20 - oo W
[Lagic 0 Vonage. Aillnguis *— - m 03 | - 58 TV
DL CHARACTERISTICS
" T - MCME508-25 MCME508-30, -46 !
Charactenstic Symbol . MEMES18-25 : RCMA518-30, -46 )
. o ) e Min Typ Max Min T\m_ Maax Unit
'_Ir\pu1 Currem h.0 - B0 - na
"Output High Voltage “-UH T ra B - 74 m
Dutpur Low Yohage [II-OL-?. T0mal - [— B Sl g4 b
Cutput Leakage Cunern 15ee Nale 11 1.0 110 | pA
K 00 T T A
o1 T wa T 0 uk
.18 - T A

Mire
1 Tygnel walpes are T 2600 and anmmunal supply sanldige

Wk ically s@inper] raben Than 100% jesleg!

CAPACITANCE (1= 1| ' MH,. Ta- 2L Vg

’ _ ' uéll'{;la-cwnstlc } T Symnbol
Inpul Capracaldnge: 1V, {40

‘Oalpﬁltau«n:uln;\s:e Ncuu (R
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MCM6508°MCME518

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full gperaing voltage and temparature rangs ualess ovherwise noledt

Inpul Pulse Levels. .. Lo d8ViwoVep-20V Outpur Load 1TTLGale and €)= B0 pF
Input Rese and Fall Twmes.... .. . e . #Hons Tuming Measurement Relerence Lavel . 18y
MCMESD8-26 | MCMESOR-30 | MCMEBS08-46
Faramatar Symbol | MCMEE18-25 | MCMES1B-3C | MCMEE10-86 | Units
Min Max Min Mux Min Max
Read or Wme Cyocle Time YELEL 350 - 450 - T30 - s
Enable Fulse Wadih, Low tELEH 250 - aco - 460 - s
Enable Fulse Wadikr, High 'EHEL 100 - 150 - 270 - ]
Enabie Access Time ELOY - 250 - 00 - 45 ns
Address Selup TAVEL 0 E < I 7§ = ng
Address Hold tELAX ar - e - 7 1% — ns
| Cata Setup j Iovw | 110 — 13 - 270 - s
Data Hold Tttt hAHDK | 0O - eI 9] - 1 ns
Wng Pulse 'Aidm Tylwwn | 13 | - _!_16) R oo - s
Wrie Enable 10 Chnput Dizable ]I "Wz ] - -[ 160 - -1 ns
Dutpul Disable (6508 Oty - [T3eTers = 164 ERRETT] - 285 1 ns
Quipu Chsable ST Onlyl ez | - w |- T o ®E | ns
Wrine [hsable to Ouiput Enalble A H G - 180 - 180 - 285 ns
Output Enable 16508 Oniy? T tElgx | - 1 0 | - 1 @01 — | 285 | ns
Durput Enable (6518 Onlyl . (LA o - 1650 - 1 180 - 85 ns
Select to Wrine Puise Sewp WL SH 130 - 160 - 270 - ng
Select to Wrie Pulse Hold 15LwWH 130 - 180 - ] - ns
Enable 1o Wrile Pulse Selup V) B 130 - 160 - 290 - ns
Enatie to Wit Puisa Hold Mevwn | 120 U T I T = ns
RAEAD CYCLE
{ELEL
TELAX
P12 vEL b 1 AVEL
a vala [
TEREL———— e e IE EH——————fa——— |EHE L ——— i
4 H o
L e Mo
- 1WLOZ
w
D HO X —— i
o
ot | EL Oy ———{i ot - 1
- g1 0x - Enoz—e
T Pievous dala High £ )( il Ot )——H-gh 7—
15H{Z I5LGx% —— e TSHOZE
51 14 ™
k4
e Retorerce W $ $ 4 44
[ ] | | | I
1 b 1 2 k! FR
TRUTH TABLE
Time Inputs Output]
Aelergnce | E E] Wi a o] a Funclion
1 H H x x X z Chsabled
a e X H W X z Atkiress Larched
1 L L H X x x Ouipul Enabled
2 L L H % b W O Vaho
3 oo w2 | ox v | Oupul Latched
4 H H X X x Z Disabled (Same 45 1)
5 v b H W X z Next Cyclee [Same As Ot
Notes

1 MCHMBS518 selected onby o hoth 51 and T2 are low and deseleciad o eaher 51 or 5.5
tigh BT angd 572 ace connected 10 F an MCMES08
2 The address within 1he memony will change only an falling €
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WRITE CYCLE

-—-f- FLAZ

L o LAVEL

a Wl Maenl
HEHE | =it

o ELEN
r s N

M A ErEL —

YWLFH
SRLWH

w - //

p—— WL WH

i Yatedl Dt B(

OVWwH W HOX
¢ e
'ELWE L
= = WL S~
o h Va
b b s F !
T Heheenia T 1
— 1 T
TRAUTH TABLE
Time Inputs Dutput
Reterence | F 3 [=] o] Fungiion

b H x s X X z Chaabled

0 e ox X W X 2 | ddaress Carchea

1 L L L 4 Woire Roniy

K L va L £ Ding Writien

3 e X W z Wb Coarspl et

4 H x ks Z Qusghled iSame a1

i T X 13 £ Mear Oy 15arme A {1

TP FYRRWTCETR TR T AT Y
oo BT SRS _
B N TR T UL
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@ MOTOROLA

MCM65116

Product Preview

2048 x 8-BIT STATIC RANDOM ACCESS MEMORY

The MCMB5116 15 a 16.284-bn Stanc Random Access Memary
orgamized a5 2048 words by B-bits, fabncated uaing Motorala’s high-
performance sthicon-gate complementary metal oxide sermiconducion
THCMEOS) rechnology. 11 uses a design appraach which pravides the
simple uming features associated with fully siatic memgnes and the
reduced power associated with CMOS memaries. This means low
standby power without the need for clocks, nor reduced dala rates due
to cycle mes that excesd access ume.

Chup Enable 1E) controls the power-down feature 1015 nad a clock but
rather a ctop control that gftects power consumption. In less than g oycle
urre after chip enable (E} goes high, the part autpmatically reduces its
power requirements and rermains in thes low-power standby as long as
the chip enable (E1 remains fugh  The automatic power-down leature
causes no performance degradabion.

The MCMB5116 15 i 3 24-pin dual-n-line package with 1he indusiry
standard pinout and s pincul companble wath the indusiry standard
16K EPROM/ROM.
® 2048 Waords by 8-Bn Orgarizanon
HCMOS Technology
Single + %5 Y Supply
Fully Static No Clock o Timing Strobe Required
Industry Standard 24-Pin Packaqe
Maximum &ccess Tine

MOMBEN 1612 « 120 n3
MOMBE116:-15 - 150 ns
MCMB51I6-20 - 200 ns
& Power Dissipation
B0 s Maximum (ACivel
15 ma Mamimum  $1andby]
® Fully TTL Coampaubie
& Autpmanc Power-Dowr
@ Finout Compatible with industry S1andard 2716 16K EPROM and Mask
Programmable ROM

CMOS

{COMPLEMENTARY MOS)
2,048« 8 BIT

STATIC RANDOM
ACCESS MEMORY

L SUFFIX
CERAMIC FACK AGE
CASE 71§

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 623

—

BLOCK DIAGRAM

PIN ASSIGNMENTS

AT @ \~--/r Fes

JVCC
ag 23[]aR
AG 2:0na
a4 SIIW
sy %
a0 190819
anf ¢ k[AE
a0f« 1 poe?
[slsln ] 16 QOOE
oangn 15 oas
oozl 14 1004
vege 13fpaz
PIN NAMES
Al 810 . Bddress Inpu
D0-DO7 ... Dara Input/ Qurpuy
- Wrire Enable
G ... Quipur Enable
E. . Chip Enable
Ve Fowar (+5W)
Vss. ... L. P Grouncﬂ

Mouorola reserves the nght 10 make changes 1o
any product heren o IMprove rebabihty, func-
non o design Motorola does nol assume any
habihity ansing ow of 1he applicangn or use of
any produt o circun gescnbed heren; neither
dogs it convey any icense under its patent nghts
nor \he nghts ol others
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Product Preview J
4096-BIT STATIC RANDOM ACCESS MEMORY [COMPLIMENTARY MOS!
The MCMES147 15 a 4096-bit static Aandom Acress Memnry orga 40081 BIT
mzed as 4096 words by 1-bit. fabacaled using Molarala's high perior- STATIC RANDOM
mance CMOS silicon gate technology 1HCMOS) 1 uses 3 design ap ACCESS MEMORY
proach which growdes the simple tirming teatures associated with fully
static memores and the redoced power associgted with CMOS
memones This means low power wathout the need for clocks, nor
reduced data rates due 10 Cycle Lmeés thal exceed access hmes.
Chip enable (Et conlinls the power-derwn lealure. 1115 not a slock.
but rather a chip control thal aftects power consumpnon Alier E goes L SUFFIX
Righ, mnahng deselect mode, 1he part aulomatically reduces its power ‘JE““}";‘;::&%"““
reguirérmnants and remaing in this low-power standby made as long as £ -
remans high.
The MCMER147 130 an 18-pim dual in-line package with the indusiy
standard pmout 111s TTL compatible in all respects The daty nul has © SUFFIX
the same polanty as theanput data. A dala input and a separate three FRIT SEAL CERAMIC PACKAGE
state guiput prowde flestalny and sllow easy OR ties CASE 79R
® Single +5 Y Supply
@ Fully Static Memory — Mo Clock or Timang Strobe Reguued
® Automatc Power Down
utomane Fower PIN ASSIGNMENTS
® Low Power Dissipation
78 mW Typical tActivel an vee
500 W Typical (Sandby) arf 28
® Dweclly TTL Compatible — All inputs and Jotpu a2l a7
® Separate Data Input and Three: State Quiput i
& Equal Access and Cycle Time A3 AB
® Maximum Access Tene A4Q: A3
MCMBE147.55 = 65 ns as(] FA )
. WMCMES147-70 =70 ns ag: a1
® High Density 18-Pwn Package _
WOt ]
Vssc' E
BLOCK DIAGRAaM
apo——F | PIN NAMES
o Vg =P 18 [ ag-an . .Address
—{— — Vg5 = Pin g I E Crup Enable
sl—— 1 3 § o1 Memory Manx I 0. Data In
Ao 1 2zl £4 x B4 Q Data Dut
[ST e W Wite
Ado——{F | vee FPower § + 5]
L I S— 0 Ground
[. »a .I — . i —
0o— Column 1X0) —o
Columin Decoder
| wrnroly reserees he gt Lo Mm3ke Changes 10 any product
Feman Wk arpiave celabntily functo. or design BMonrola
drnzs Mol as5UMe any atkling 3nsng mut o! 1he HECAlon o
13 A AT BB ADAID AN use o aryy prodect or ercunl described berain, aenber dees
11 canyey amny ieense e v patert nghils g e nghls al
alhars:,
w

NP3ZB:/ 11-80
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MCM65148

Product Preview

4096-BIT STATIC RANDOM ACCESS MEMORY

The MCME5148 15 3 4096-kit Random Access Memory drgamized as
1024 words by 4-bis, Jabricaled using Motorola's high-performance
silicon-gate  complementary metal oode  semiconductor (HCMOS)
technalogy. For ease ol use, \he dewce gperates from a single power
supply, 15 diregtly cormpauble with TTL and requires no clacks o
refreshirng hecause ol its luly stane design Data access 15 parusularly
sienple, since address selup timeas ars nat requiced. The supat data has
the same polanty as the inpul data

The MCMB5148 is desigred lor memory applications where simple in-
terfacing is the design obective. The MCMEBS148 is assembled in an
1B-pin dual-in-line package with the indusiry standard pinout. A chip
enable [} lead allows easy selection of an individual package when the
three-state outputs are OR-ted.
® 1024 Wards by 4-Bn Ciganizanon
® HCMOS Technology
# Single +9 Y Supply
# No Clock or Tirrung Strobe Required
® Industry Standard 18-Fin Configuration
® Maximum Sccess Time

MCMES148-70 — 70 ns
MOMEBE148-85 — 85 ng
® Automatic Power Down
® Power [hssipanon
200 mwW Typical {Activel
100 pWy Tymcal 15tandby)
& Fuiy TTL Companble
® Common Oata Inputs and Quipuls
& Three-State Quiputs lor OA-Ties

CMOS

{COMPLEMENTARY MOS)

4096-BIT STATIC
RANDOM ACCESS MEMORY

A |
14 _ -
L1 —e - __{ — F om0 Covons, o
oy 1 T CF. Yopt L[ ripes
—_— — H Lieadrn Sater
Y - . T B
0L d_‘;r_ Centticd
n y- -

(Vo]

BLOCK DIAGRAM

Wi P13
Vgn P
3 —
PR ‘]
¢
Ahyan - - H
; .
LA . | e Ry Aoy !
s X .Cg_— penange] 6 e,
i - . B Ll |
N

Dt

KR

6| /| a

Al A1 Al Al

L SUFFIX
FRLT sEdL SALKAGE
JASE IR
L SUFFIX
CPRLth. FALL A
LA R
FIN A55IGNMENT
Aol '@
RE
aag .
azfga
agq -
& (]
alg s
rI
kEEL k
FIN NAMES
Al &8 Ardress Inpul
_W Whale Enapie
E Crug Seles
Qi1 D04 Crara lnpur- Cuipul
Vg Puwel L+ 5 Y1
LR Ghgund

Motorola reseryes the nghl to make changes 10
any produc! herain 10 wmprove rehatility, lunc-
won of desgn Molorola does nopt assume any
habiny ansng out ol the applicabon or use of
any product or circuit descrobed hacein, nether
does 11 convey any hoense under its palent nghts
nar Ihe nghits of others
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@ MOTOROLA MCM14524

CMOS LSI

1024-8IT READ ONLY MEMORY ILOW-POWER COMPLEMENTARY MOS)
The MCME4524 15 o complamentary M3 mask programmatile

Read Only Menwry {ROM). Thas deviee 15 ordered as a faclory spe-

cidl with sts umigue pattecn specified by the user. 1024.81T
ThisfFIOIVI is orgamezed inod 256 « 4-lnt pattern. The L'Oﬂl;ﬂls ol {256 x 4)

a specified address (<0 AQ, &1, A2, A3 Ad AL AG, A7 =) will

appear al the four dala outputs {80, B1, B2, 82 following Lhe READ ONLY MEMORY

negatwe going edge of the clock . When the clock goes high, 1he data

prasent at the output will be latched, The memary Enatile may be
taken low asynchronously, lorcing the date cutputs low and reset
ting the output latches, Thes device findy apphcation wheraver low
power or  hwgh  noise  immoaity  is a3 design consileration,

® Diode Pratection on 4All Inputs
® RNoise lmmunity  45% of vpp typical
® Cpiescent Current 10 ndA/package typicel @ § Ve L BUFFIX P SUFFIX
® Single Supply Operation - Either Positive or Negative CRRAMIC FalkaGR  FLASTIC PACKAGE
CASE 620 CaSE B4B
* Memory Enable Allows Expansion
* Qutput Latches Provide a Uselyl Sturaye Register OROERING INFORMATHIN
* Supply Voltaye Range - 30 Vde to 18 Ve ) HACT1AR X3 St Denotes
# Capable of Driving Twe Low-power TTL Loads, One Low prower :
Schottky TTL Load ta Two HTL Loads Over the Rated Temper i L Cerawrn Packuge
P Fiasn Package

ature Range A Eeleniled Ope sTing
Terywrature Range

T Lumired Doeranng
Temnn#rature Range

BLOCK DIAGRAM

2
Enable o—{>3——[>o-_-— e e
1

Cloch O_‘DD—T‘DD;HLI_ oy S —
15

a0 D—Do-ﬁ»———__—__._ e . —_——

a0 ‘;—Dn—. — —_— Yog o Pin 16

Veg Fing

Adcress — Cutiput

— MmOy ] 3
2 —%— Mt : Cecader Latch ang p—C RO
&3 ] 137 e 8 11 af 81 b Butter

b
o :
3 Address —!  Outpur
ad - ! H :
D_D‘)_Tix ! ' 37 = 8 I Dacader Latch and D—OB1
" - 1ataz ' . 11t 81 1  Butier
a5 | Address b
- - )
Drecouer ' Arirtress Dutput 5
1z | 132 % 81 : Decoder Latch and P—Q B2
| : 1 0f8) —  Butfer
]
E

13 oo Acidcess L Quraut g
AT Q_Dj_g_ —— e [ "I/\a 133 = A1 \ Dseodar Lateh ang PG B3
|

11 of 3) —— Bulfer




MCM14524

MAXIMUR RATINGS

Hating

7| venpan

Vi

Thuy ifewnaet 4 Ll sl Ty 1D rokect the
MU a1 rErdpe e 00 Mgk At w0l Lages
o wlectrae belds howsrves b s advesed that
vormal precautions e taken o 3eoi apohua
tars F divy writage beghir than masimem rated
wtatrageed fer Bhg g siopmedanee aar Lond

Wenpscet anipots must akedys bie ted ooan
arga ojWate Iogc veltage level v g edher Yge
or Vo

ik
[ - n -
T -
- e
_ i
o . !
o - ;
aLgEn N N
(rIJ‘IIJf.II . I_ Ll
YT - | 13
T U
1 GOid Lok | LB
oM 10 !
0 030 il | l
o0 w | - | am uiibe
LERvFL 1T | - I
o030 [ o [ - 1500
1T EuARHA L+ oD PEYT
(32 uAdkH L DD
4G uAHAY - Igg

1 o
ELECTAICAL CHARACTERISTICS
Voo
Characterstic Symbol | Ve
[ NTTERN - e Vo
e Vot
ey Wagy
TP ]
I
LR}
g teir
i
ko
Yoan
.
AL
N
T4 Wk
vl ok ‘o
AR
_[-J-Ulnul (31 [BEI N T .'.L"' "
Moy
I\l'”H L ETIRCA
‘VHH M
'V(]H Tatew-ho
Mgy i W s [
Wy LV
Wy 1D
g Cu
15
Chumat o Iop 0
iFar T m
"
Tratal Supnyriy Cuwiene® b un
IUyrpnin, ples Cues e, 1]
Pet P mgeel 15
Wy b vl s all
Ty Svit bk L
TTipe MM A AL Deene A0 G CLICE Dene
Thagh = 12970 b AL Dewwe 1857C tur CLICP Lewier

=Mt e ity Sl o wrid 51 Lage (ARl CoimLenahen
1T calculare 1003 supply curignt a1 Micds athes than 540 pl

[ I PY TN I R TS N T TR

where [ s A dper packagel G i pF W n Ve, aid s kHe s eepud ienuency
N 1QUTIUIAS rpvert ate 10 T Sypecal Pharad lesislicy only at 2500




MCM14524

SWITCHING CHARACTERISTICS®

L =50 oF, Ta = 25°C)

" The clack can remam hmgh indefinely with the data remaining latched
#11 clock stays low taa lang, the dynarmically stared dala will leak olf and waill heve to be recalled.

FIGURE 1 - QUTPUT DAWE CURRENT
TESY CIRCLNT

Charactarisric Symbal Yop Min Typ Maa Unit
Output Fise Time ITLH ns
LR THL " 3.0ns/pFi CL + 30 ng 50 - 180 260
LR, TTHL * (1.5 ns/eF ) G + 15 ng 10 - 0 180
TTLH, tTHL = 1.1 ns/pFI C L+ 10 ns 15 - 65 130
Lhatput Fall Time e | | 1" ws |
TTLH tTHL = 1S ne/pF C + 26 s 50 - 100 200
TTLH, tTHL = 10.75 nsfpF Cp + 12,8 ns 10 - 50 100
FTLH, 'THL * 0.5 ns/pF) C + 95 ns 15 - 40 B0 I
Clock Read Access Dalay Time tacee ns
taceg " (1.7 nsfpFi C| + 1266 ms 50 - 1350 4000
tacec " (066 ns/oFI T + 517 ns 10 - 550 1600
Tacee = (0.5 ns/pFl Cy + 32608 15 - 350 1200
| Enable Accast Delay Time aecgn o e
Tacepq " D .7 asfpFl C + 160 s 5.0 - 245 615
tactpq = (066 ns/pFI C + 77 ns 10 - no 265
taccpq = 105 m/pFl G+ 50 ns 15 - 75 180
| Tlock Pulse wid* C WH 5.0 450 L ns
fQ 165 bb -
15 125 35 -
WL 50| 300 | 1200 - s
1w 1425 475 -
15 1070 300 -
WMaximumm Loy Clock Pulse Width & WL 50 200 T 10 - ms
10 09 a0 -
i5 03 a3 ]
Address Setwp-Twme - ) Teu i} %1} 0 i} - ne
10 Q o -
15 0 o - b .
[ Address Hold Time thiA) 50 0 0 - ns
10 0 [} -
149 Q 0 =
Clock to Enable Setup Time Yeudfel) &0 4275 1 1425 - ! ns
o 1725 578 - !
18 1295 400 | I
Clock 10 Ensble Hold Time Wiet) 50 150 ¢ - ns
10 75 | a - : '
15 55 o | .__J

FIGUAE 2 — SWITCHING TrME TEST CIACUIT
IRefer 10 timwig diagram)

o Yoo

15
S |
80
o]
= el
o]
o— az
o] 44
o as a1l
Cloch wt 100 nH7 o1t &g (‘3
Puise Wigth v J00ms | 0 4

% vas [

L Supply

Mot o -

1 Sowurce current addiess AOM 10 obten a
on A lgur gutputy 1B thea B35

F Sink current. sgdren AT (o obtain g
on st lour cutputs B0 1hrw BT

o

Yout

Note
Addresy ROM 10 oimn evEl changs whan
LloCMIng Ary DOB SO0 REE Ny

BOo—0
atl-—o
Pyl
G arrie gt ez—o
Bl O ‘—I
Fuler o
Genaraior
Scoua




MCM 14524

MEMCRY AEAD CYCLE TIMING DIAGRAMS

a) Using Clock ro

Flead Mamory - Yok
Addrets s 509 Address Vaha Dan't Care
Input / % LA r g% rrusT e L] ‘loddress can he chanped]

Ciack Input 2, S0%
ISUA,| I-. — _..l'hEAJ _
!—- -

Enaole | 50% Enatsle pulse nov fequred
Inpul N --l 104 1 1R deagram [0 read memary
acee taceg,
H Aceess t 17 v
i - J— — Vom
G0°, Cata .
f ' IDuLs remain reset
Crata Cata | s o — Valg —-—w sou | Durpu
Crutgut vald g Access O 1 yf Eloek v g
1. VoL
VELH e b b TTHL .
*Qata outpurs always 9o fo the lagic ' srate efore the data o vald
DR [WEEN ACCEST NG Felfctsnive 0§
b} Using the Enable S*Oorputs forced @ 0T Ly Enable

1o Pead Memary

Address /
" £
Loput /Z&Jn t Carm % anadies Valid %/// 7

-— Twu - |

I
Clack Lk
brpun
t
Enable 50%
Input

Dars Data

Qulputs walid Access "0

! In this moda of operation, the negative gowng edga of Enabte  FTha oata outputs are vakid without the iogee *'17 pulse oCcurring
hould Gocur on or betors the clock nogative Sdo during The access cycle a3 shown in al above

CUSTOM PROGRAMMING

By the prograrmming of a ungle photomask for the MCM13524,
the customer may specify the conrent of the memory.

Address [npuis
Words are numbered O through 265 and are addressed using
sequenhial addressing ot Address leads AD (hrough A7 with 40
as the least sigrmifcant digit
Logic "0 is detined asa “low™ Address input [V}
Lagc "V s detined as a “"hagh™ Address inpun 1V )

ADDHRESS
WORD 47 | A6 | A5 A4 { A3 | a2 [ ar [ AD
Word L1} ] ] [ [] [] a o 1}
Word 1 Q Q o Q 0 L1} o 1
Ward 2 o a O o a o 1 o
Word 3 a o 2} o o o 1 1
{ Word 255 1 v 1 1 1 1 1 1




MCM14524

TRUTH TABLE
CLOCK ENABLE BO B1 Bz B3

Voo | S Vgg 1 (address) | Laddress) [ { Addressy | ¢ Address)

" 1 TUTPUT GATA
vgs _7 DD LATCHES B'S?cﬁ:aifgéﬁn'

% o o ] o ] o ] o VERSION TABLE
X = Don 1 Care

; BINARY
Imdirgtes cunrentd ol gpediiied Address w.ll auear 3T outpuls as Alated abaue WORD CARD
DESIRED |CHARALCTER
LR P [l
- L L Y | il
Fwd metaods may be o used 1o transmult TR Custom o me mipry R I '

pattera o Mororola ru_ 4
METHOL &: PUNCHED COMPUTER CARDS

B breary soetsl ooy

sgwan 0l eguh divara o onyput may
Lwt penched 2T cater cards Houwr cards are reguirsd
Fur all 286 vwards) m Lower o gl Saord nemibert order B4 aords
per card are punched o colemes 12 thie 79 using the Bivary o
Hexadecamal converpan talie  Columes 77 ang 78 are used
t numteer [AE CAMEE which wnst Be b numencal ender Please
wae characters as shaws i the taile wheen pond g corovpnaier cards

ied

AQR SAMFLE WORD FROGRAMMING FOR PUNCHED CARD

SAMPLE WORD
ANDRESS INPUTS QUTPUTS
WOHD CARD
HUMBER ALl as | oAb [ A4 [ AT | A Al A | B3 | B2 | BI B | CHARALTER
U o o o ] [u] ] o 1 ) Q i} Q 0
| ° ° o M 2 5 " 1 o a ' i 5 ' Showat an ealamng
? a o a o o] I3 ' o o o 1 1 3 - 12 15 o0ncand
3 o o 0 o a ) ' 1 o o 0 o o ‘ petay
el ] 1 ] t 1 1 1 ] 1 1 N o 1 Ls}
Card
Nao.
3

A A

CoRoONDVOCORIC]

BRI RE R MR R TR TR TR L N AHDRERRM

1]I11IllII1lI1lllIII1lIllllI1II!11I!1III1}!|!TI|1TII11I| II111II11II111II1|11

I N R R R R R R R R R R R R R R R R R R R R R R R R A E R R R R R A R A R R R A R A R X X
11333333733 I3 00333333 3003000333933 33339209000330330333133132313133221
SRR A A4 4 340 4 R 44 400 5344344434 034444444
SEGEE SS90 55585555 0885580599505 9559055599595 985555955533%55°%
FEGEEGSEGEEEEG 0GB 66GFGOG6GEH6666E6CoEGRER6G0EEE66GE 666 EGEEEEBG668FCGEC606566
IRERR R AR R R R R R R R R R R R R R AR A R R R A R R R R R SR IR N RN SRR RN R SRR R
DA NN NN R AN B RN AN ER N BN B ARG B AR EEN N2 BRSSO ENBRORARBRARAREREBRETAE

!!9!99!!935?999ﬂ9!!9B!?Q!!999989!99383?9!91989!953899939993999!399399999199!5!?9

Prtaai ey Y R R e L E R R K LR N S A e B e A T P e L SR S St
Gl WO Ylnml 1M SuBl R

3-42




MCM14524

For customers who do not have access (o punch cards, Molorola
will accept Truth Tables. When hilg oul the rable, use the O to F

METHOD B: TRUTH TABLE

hexidecymal characier in calumn *"C".

CUSTOM PROGRAM for the MCM 14524 Read Only Memory

WORD

WORD | C

WORD | C

WORD | O

WORD

<

51

102

153

204

52

102

154

20%

53

104

155

208

54

105

156

207

13

106

157

208

BG

107

158

209

57

108

159

210

58

10%

1650

Fal

LA RN ET RN X1 EXR 2

59

110

161

ik

o

&0

162

213

3

61

112

163

214

L7

113

164

21%

~

63

114

165

216

w

G4

115

166

217

™

-3

65

1185

167

218

[:1:)

117

168

219

&

67

118

165

220

-

68

119

170

221

®=

63

120

im

222

[

70

121

172

223

[
(=]

71

122

173

224

4

2

123

17d

225

+J
3

73

124

175

226

I
i)

T4

125

176

27

L
"

75

126

)
th

[
o

76

127

177

278

178

229

77

128

179

230

X
-

e
@

78

129

180

g

130

232

W
i

g

a0

131

182

233

a1

132

183

234

[

a2

133

184

235

I
L

a3

134

185

236

[N
i

24

135

186

2317

g

BS

136

187

238

13
w

&6

137

188

239

L
m

w
-

B7

138

185

240

135

190

a1

w
«©

B9

140

191

242

w
L=}

o0

141

142

&

k

at

142

193

&
[x]

92

143

194

93

144

19%

&
w

&
n

24

145

136

a5

145

197

&
w

96

147

198

&
L

97

199

B
~

&

98

149

200

&
0

99

150

o
o

100

151

20%

242

101

152

203

343
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Advance Information

2048 = 8 BIT READ ONLY MEMORY

The MOMBS516 15 3 complernentary MOS mask programmable bye
orgamized read only memory (AOMY The MUMEESIE 15 organized a3
2048 bytes of B bins, designed tor use v mwitiplex bus systems 1115
fabncated wsing Molorata's sicun gae CMOS echnology, which of
ters low power aperatan llom a single 5 9 voll suppky

The memory v compabble with CMOS microprocessons thar share
address and data ines Companbiliy s enhanced by pins 13, 14, 18,
and 17 whech give the user the versatiny ol selecting the active levels ol
2ach. Pin V7 allows the user to Choose aclwve hugh, arnve fow ar & third
opuen of programming which s termed the “MOTEL” mode  |f this
rmodde 1§ selecied by the user, 0 provides direct compantehty with either
the Motorola MC146RB0SEZ or Intel BOBD type microprocesson senes. in
1he MOTEL operanion the ROM can accept enher polanty signal on the
data strebe input as lang as the signal oggles dunng the cycle, This
umigue operational lzature makes the ROM an axtremely versanle part.
® ’x x B CMOS ROM
® 3106 Vol Supply
& &ccess Time

430 ns 15 Vi MCMB5516-43
550 ns (5 VI MCMBS516-55
® Low Power Dissipation
30 mA Maxemuen (Acuve!
B0 wd Masimum (Sandby)
® Multiplex Bus Direcily Compatible With All CMOS Microprocessors

(MC146B05E2, NSCBON
® Fins 13, 14 16, and 17 are task Programmabie
# MOTEL Mask Cpuon Alsg Insures Direct Compatibiliny with MMOS

tMicroprocessors Like MOB303, MCEE0T, 8085, and 8086
® Siandard 18 Pin Package

CMOS

{COMPLEMENTARY MOS)

2048 < 8 BIT
MULTIPLEXED BUS
READ ONLY MEMORY

s

¥

1
J
L SUFFIX

CEFAMIC PACKADE
CASE 58006

£
3
E
G

AQD-ACT
BLOCK DIAGRAM [ TYYYyYY!
YYYYYYYY AR 8% A10
FISYRYY]
- Coniegi o] Cutput Buffers Address
—i Lo and Latch ft————
i Pe— Sense Amps acl
[T |
jot——| ¥ o
M= - - T Ganng H
Crecodr e
E Disatigs 1 - |
Ou1pu_1 Buliers .
£, E Lurul ROM Anay . x
Power Deshapianon T b oecode Procnarge
. o
r [ Cirngan
E

PIN ASSIGNMENTS

PiN NaMES
AQC-AQT | Adiress: Dasa Gulpul
AZ-A10 L Address
[\t] bamiples Addiess Sirobe
E. Chip Enable
3 Chip Select
G Data Siroke (Quipu Enablel

Trug dewvice contams il T prolecs
thet Inpuls agawnsy, damage due 1o high
S1ahe wOllgges or wlecing helds, howeve:,
15 advised that nurmal plecaunons be
taken lo avond apphoalion ol ary voilage
hugher than masunum rgied vohages ro
P15 figh-impedance circu:

AHBS4/ 380



MCM65516

ABSOLUTE MAXIMUM RATINGS (See Noel

Rating Symbol Value Unit
Supply Yollage Voo 33w +70 W
Inpul Voltage Yin Ciw 70 v
Operanng Temperature Rarge Ta (VR LN ¥
Srarage Temperatue Range Ts!g —-B5 10 + 180 o

NOTE: Permanen device darnage may otoor il ABSOLUTE MAXIMUM RATINGS are exceeded Funcional operaton should be resticied (o
RECOMMENDED OPERATING CONCITIONS. Expuosore 10 fugher than recommended vehages ‘o enlended penods of ume could ak-
fec gewice rehabiiny

OC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and 1emperalyre 1ange unless otherwise naled |

AECOMMENDED QPERATING CONDITIONS

Paramater Symbol Min Mom | Max | Unit
Supply Yoltage - )
v 45 50 | 55 A
IWee mus! be apphed an least 100 us belore proper device aperanon s acheved) ce v
Input High ¥oitage YIH Voo -240] - 5% W
Input Low Yohage Vi -3 L] W
RECOMMENDED QPERATING CHARACTERISTICS
- MCMEBE516-43 M MBE516.56 ; -
Characteristic Symbol Uit Test Condition
ym Min Max Min Max
1 High Vol
Output High Voltage von |vec-0av| - |vep-oav v
Souice Curtent = 16 mad
Cutput Low Yollage VoL . 04 _ a4 "
Sink Currgnt « 1 6 ma,
. . CL=12pF ¥p=V)H 0 ¥
Supply Currern (Opadating! o - K:4] - 30 i, loye= 1048
Supply Current (DC Acrivet lece - 100 - 100 ey Vin = Vo 10 GND
Standby Current 58 - w0 .- i) e Vin= Ve 1o GND
Input |Leakage in -1 + 10 - 10 +10 ] pA
Cutput Leakage ‘oL -1 + 10 -0 +10 | pA
CAPACITANCE 01=1 0 MHz, Tp = 25°C, penodically sampled rather than 100% tesied
Characienstic Symbol | Max | Unit
Input Capacilance Uin E uf
Oulpwt Capacnance Coum 25| pF

AL OPERATING CONDITIONS AND CHARACTERISTICS
{Full operanng voltage and remperature range unless Mherwse noled

READ CYCLE

€L =130 pF
Parsmatsr Symbol MCMES516-43 | MCIMES616-55 Unit

Min Max Min Max

Address Srube Access Tine ThAL DY - 43 - S50 N
Read Cycle Tume IMHMH | 580 - 725 - ng
Multigdex Address Sirobe High 10 Multiplex Address Surobe Lo (Pulse Wigini TRAHRAL 150 - 178 - ns
Data Strobe Low 1o Muttples Addiess Sirobe Low Gumy | B0 - 5 - s
Muluplex Address Strobe Low 1o Data Sirobe High TMLGH 100 180 ns
Address Vahd 1o Muliplex Address Sirobe Low TAYML &0 50 - ng
Chip Seleci Low 1o Mulliplex Address Srabe Low 15LML 50 - 50 - ng
Multiplex Address Strobe Low 10 Chup Select High - ‘MCSH 50 - a0 - ns
Lrup Enable Low/ High 10 Muluplea Address Strobe Low :E;:"\t 3 B 2 ns
Multipdex Address Sirobe Low to Address Don’) Care WALAK 50 4] ns
Dawa Strobe High to Daa Valid 1GHDY 175 200 - ns
Dawa Strabe Low 10 High-Z GLD7 HEO - 160 ns
Data Stobe High 10 Address Don’y Care 1GHDX 0 - 0 ns
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READ CYCLE TIMING

!“'— ks, —— -

= Tk PFead Cyale Tined -
I

! Setet M [ ><

i
| f '
T Do’ Cace
H
*1h o R e O
> LT R R Touaress
ad e A SRLE B8 Car SIS [ By ca
" LN VNN, } A
Iil— e l— GH DY - o ST EY 4
v — [—1GHDX |
" Agdress I T 2 Higr £
ACHD oAl Yand ' oot and
¥ =
ALDY -

FUNCTIONAL DESCRIPTICH

The 2K = 8 bit CMOS ROM {MCMBES 16} shares address
and data lines and, therefora, 15 compauble wath the majority
of CMOS microprocessors inthe indusiry. The package size
s reduced from 24 ping lor standard NMOS AOMs to 18 pins
because of the muMiplexed bus appraach. The s3wngs in
package size and external bus nes adds up 10 tighter board
packing densiy which 18 handy for banery powered nang
carned CMOS sysiems This ROM 15 designed with the in-
fentian af Naving very low active 35 wel' 3s siandby culrents
Tre active power dsspabon of 180 mW 1ay Vog=5 v
Ireg=1MHz! ard standby power of 250 pW lal V=5 )
add up to low power far bavery operawon. The 1ymcal ac-
cess bme of the AOM 1 280 ns raking o acceptable lor
operanon with 10day’s existing CMOS microprocessors

An gxample of this operation s shown i Figure 3 Shown
15 3 1ypcal connechon with either 1he Motoroa MC146805E2
CMQS micraptocessor  IMBBOD senest or the Nanonal
NS CBOD which 1§ an 8085 of Z80 based sysiem 1 hermain dif-
lerence between 1he sysiems is that the dala stobe IDSE on
the MOT146B05E2 and 1he read bar IRDE on the 8085 both
contral 1he suiput of data from 1he BOM but are of opposie
polarny  The Motorola 2K « B AOM can accept either polarity
signal oo tne data sirobe input as long as the signal loggles
duning The cyale Trus s lermed the MOTEL made of opera-
van This urugue operabonal ieature makes the ROM an gx-
tremely versame pari Fullthel aperanonal leatures are ex-
plamed in the fiilowirg sechon

Operational Features

In grder o aperate 1in a multplexed bus sytam thg AOM
latehes, for ane Sycle, ke address and chip seect inpal we
tarmmaton on 1he Tramng edge ol gddress strobe 1RY 50 the
address signals can be taken otl the bus

Since they are latched | 1ne address and chip select signals
hiave & seup and hold me relerenced to the regative edae
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of address suobe Address strobe has a muramum pulse
widih requwement since the cucuil 13 intenally recharged
duning thes wme and s setup lor the nex) Sycke on the trading
edge of address strobe. Access Wime s measured from the
negative edge of address strobe

The part s equipped with 3 data strobe input (Gl which
cantrols the oolput of dala onto the bus ines after 1he ad-
dresses are oft the bus. The dala stiobe has three polential
modes of oparation which are programimable with the ROM
array. Tha lirst magde 1s termed the MOTEL mode of opera-
uon. In thes moge, the circwt can work with esther the
Motorola or Inlel Iype microprecesser senes. The diference
berween the two senes for a AOM panpheral s only the
polanty ol the data strobe signal Theretore, in ke MOTEL
mode the ROM recognizes the s1ate of the data strobe signal
a1 the vailng edge of addiess swabe (requires a selup and
hold timel, tawches the siate inwe the circunt after address
strotre, and turns On the data outputs when an opposite
polanty signal appears on the data strobe inpul. In this man-
ner the data strobe input can work walh either polanty signal
but that signal must wagle dunng & cycle 1o sutput data on
the bus Ings I 1he data strobe remains at a d.c. level the
oulputs will remain off The daw sirobe inpul has two other
programmable modes of operation and those are the stan.
dard s1atic select modes {high or low) where 2 d.¢ input nat
synchronous wih the address strobe will 1rn the cutputs on
o olf.

The chip enable and chip select inpuls aie all program-
miable with the ROM array to either a high of iow select. The
chip select acts as an addnional address and s latched on the
address swobe wailng edge On deselect the chip select
merely wrns off the output drvers ashing as an output
chsable. It does not power down the chip. The chp enable n-
puls, however, do put the chip in 3 power down standby
mode but they arg not lached witn address sirobe and must
be mantained 0 a d.c state for a full cycle,
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FIGURE 1
TYPICAL MINIMUM S5YSTEM — MOTOROLA
VoD —
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Microprocessor [ |
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AB-A1Z BO-B7Y Add/ Dats Mux Bus Y A00-4G7

A8-410
Vg — Vg
High Order Address Bus {5t
Bus Comral Sigrals 13
TYPICAL SYSTEM — NATIONAL
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CUSTOM PROGRAMMING

By the programming of a single photomask for the Inlormation for custam memaony conlent may be sent o

MOMERR1S the cuslomer may specfy the content of the Motorola in one of two lorms (shown in order of praferance):

memary and the method of enabling 1he ouipuTs, or selec- 1 Magaetic Tape

non of the “MOTEL” apnon (Pin 171 9 track, 8300 bpi, odd panty wntten in EBCOIC charac-
Informauon on the general options of the MCMESE16 ter code Motorola’s RO M 5 {ormar

should be submitted on an Organizationai Dala form such as 2. EFAOMSs

that showr in the below figure Cng 16K IMCMZING, or TME2716)

FORMAT FOR PAOGRAMMING GENERAL GPTIONS

ORGANIZATIONAL DATA MOS READ ONLY MEMORY
Cusiomern
Campany
Maotorola Use Oy
Part No. Quote
Part No.:
Cnginator
Speat No
Prane Mo
Peogrammabie Fin Qpoong
13 14 15 17
AcClive - -
Hugh : | ] i3
Active o \ 1 .-
L o - L LJ
MOTEL 1]




Bipolar Memories
TTL, MECL-RAM, PROM
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(M) moTroroLa MCM93415

1024-81T RANDOM ACCESS MEMORY

TTL

The MCMI3415 5 & 1024-b11 Read/Mrie RAM orgarized 1024 1024 X 1 BIT
words by 1 bit RANDOM ACCESS MEMORY

The MCRMO3415 15 designed tor butter control storage and Pugh
pertormance mun memory agplications, and has 3 1ypical access
time of 35 s,

The MCMSZ415 has  full decarding  onchip, sepacate  data
wipat and dJdate ouiput lmes arid an actwe low chep select, The

F SUFFIX o

device s Fubly  companble with standard OTL and TTL tage CERAMIC PACKACE ?

lamilhies und featuies a0 uncommnted codfector output or euse CASE 590
Of I'l"ll’.l'ﬁi:}l\qI I pd g ian

Uncomautted Collecior Qo
TTL hpuns and Output
Mon-Inuerting Data Gt
High Speed - )
Access Time — 36 ns Typical
Chigr Sedect - 15 s Typacal

* Power Dissipation Decroases wrth Increasing Temperature

- & 0 &

. 0 SUFFIX
Power Dissipation 0.5 W Bit Typucal CEAAMIC PACKAGE
Otgarmed 1024 Words X 1 Bu CASE 620
BLOCK DIAGRAM
P SUFFIX
'l PLASTIC PACKAGE
CASE 648
Hense Lmp 1
Aty DOU[
W e Dovers PIN ASSIGNMENT
¢ y
[y === ez Loy =11
Word R T 2 an ET.,,\ F 15
Orivers Artay 4 ] an WE 214
4“" wE 1] az Ay =113
] . 5 a3 [Y-J == R ¥
<}—o cs [ mme T ATl 1y
7 = Opur a6 =2 10
15 8 tgGna asg 5
- l—ﬂD.n
Yat 3z 1ot32
Drecoder Decooger Fin Designation
cE Chip Seinct
&0 --A9 Address Inpuls

Ez 13 14 i!—LelJB 110111112 !|3 Wee - Pinlg WE Write Enable
Gnd - #in B =]

AD Al AZ A3 A4 A5 A6 L7 AR AD n Daea Inpur
Dot Data Qutput




MCM93415

FUNCTIONAL DESCRIPTION

The MCM33415 15 & tully decoded 1024-b11 Plandom Access
Memory orgamzed 1024 words by one b Bit setechion s
achieved by means al a 10-but address, AQ 10 &9,

The Chip Select wnput provides lar memary array gapansion,
For iarge memones, the Tast chip stlect access time permits the
decoding ol Chip Select (TS} from the address without altecung
systermn perfarmance.

The read and white operanions are contralled by the state of
\he actwe low Write Enable (WE, Pin 14} With WE held low ana
the chip selected, _lr_f dawa at D s wonien ima the addressed
locatwan. To read, WE 15 held high and the chip selected Oata in
the specified location 15 presented at Qg and s nonomverted,

Ungommitled colleclon oulputs aré prowvided [0 alloww wared
OR applicatians. tn any apphcation an exvernal pull-yp resisior ol
R value must be used ta provide 4 bagh 3t the oulpul whentas
ot Any Ry value withan the range specelied below may [woused,

ABSOLUTE MAXIMUM RATINGS {Now 11

Vocttinl " VeooiMml -Von
I - FOU 6t nlcg b + FOI0.04)
F 150 ki

0 number of yared-OR 0ulputs ned rogerher

FO = number of TTL Wan Loads [ULE drven

1eEx ~ Memony Curput Leakage Curient

You = Requred Dutpur High Level at Quiput Node
lgL = Owiput Low Current

The owmmum Ay valoe 5 hmeted by outpul coreent sinking
Ay, The masimwm F|L value 15 determined by the outpul and
mput leakage current which must L4 supiled 1o hold the ouyae
Vo Ore Ut Lead - 40 uA High!1 6 ma Law

TRUTH TABLE

Siorage Temperalure Inpuis Qurpul
Ceramoc Package (D and F Suffix) S5V o 16570 Open
Plastrc Package [P Sufil 559 1o v 2sYC cs WE Din Collecior WMode
QOperating Junction Temperature, T H X x H Mot Selecied
Ceramsc Package (O and F Sultix) 164°¢C L L L " Here 0
: P Sufl 1259
Plasue Package [F Suflix] 2650 L L H " Ve
vee Pin Poteatwd 10 Ground Fan S05Y 0 +7aY L " « Boon Resa
lnput Wollage {del N ETEEEE
Valtage Appled to Outputs (Quipu High) 05V t5 5 W H - High Woltage Lewvel
L o~ Loww Velage |evel
E
Output Current {de) (Quiput Lowl| 1M n . % Don't Care IHigh or Lot
Input Current [del AImA o B0 maA
NOTE 1 Dewice damage may oncur f ABSOLUTE MAXIMUM AATINGSE ane excredud
GUARANTEED OPERATING RANGES iNow 2}
Supply Voluage (Ve }
Part Mumber Min Nam Max Ambiemt Temperature LT al
MCMS34150C, PC 478 50V 525 07 ta + 75MC
MCKMGIAT1SFM, Oha 450V | S50V 550 v -550C a0 +128°C
DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating volrage and (emperature range uiless giherwise noied)
Limits
Symbol Characteristic Min Max Unat Condilions
VoL Cueput Low Voltage Q45 Vilg Ve s Min gy C 16 ma
VIH Inputl High Vohage 21 e Guaramesd tnput Hiyh Wotiage far Al Inputs
WL Inputl Low Vohage [+X-} Wde Guaramecd Inpus Low Voliage [or Al Inputs
e lnpul Low Current - 4040 s Voo = Max W, 04W
IiH Japut High Current 40 whdc Voo Max, Vin - 45
1.0 mAe | Vee = Mar, Wt 525 W
leEx Output Leakage Current 100 WAL Voo ¢ Man, Vo =45 W
ven Inpur Dhode Clame Vollage -18 Wie Voo < Mox, 1y 5 =10 maA
[ Pawer Supply Current 134 maA do Ta = Max
155 | wAde | Ta =0% Ve - Max,
\ =
A Al Tapaers Grounded
17 | mage | Tasma
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AC OPERATING CONDITIONS AND CHARACTERISTICS

[Full aperanng vollage and lemperature unless olherwise aoiedl

AC TEST LOAD AND WAVEFORM

Loading Condiien Input Pulses

Ve Al Tapgl Puises

Joo il
Do
PACAMU3A1S OO 12 == 30 pf
Capacitance
tinglpefing
= Scope and gt
MCME34150C PC|MCMS34150M, FM
Symbol Characteristic (Notes 2, 31 Min Max Min Max Uit Conditions
READ MODE OELAY TIMES ng
taer Chip Select Time a5 a5 See Test Corcuit
IRCE Croap Sefect Agcovery Tune 35 S0 and Waveformns
a0 Asidress Access Time a5 60
WRITE MODE DELAY TIMES ns
byys wreine Disabie Time 35 as Ses Test Circuit
LN Y Write Rgcovery Time 40 50 ang Waumlormy
FRFUT TIMING REQLREMENTS ns
by Write Pulse Wicih (10 guaranree writal 30 ana Sae Test Circvuit
LIEHEs) Dara Satup Tane Pror to Wrne ) ] and Wavelorms
TWHD Cala Hold Tume After Write 5 5
LIy Adirass Sewapn Time (an 1y Ml 1z 1%
LITIrY Loldress Hokd Time 0 10
WSES Chin Select Sewp Time 5 5
IWHES Chip Setect Hald Tirme 5 5
AEAD OFERATION TIMING DIAGRAM
Propagahen Delay trom Chip Select Propagation Delay from Address lnputs
cs
Chip Sadect
AD-AZ X
Address Inpuis
3
Cout

I
I
|
1
Data Quiput |
|
|
1

|
|
Doyt !
| Dara Culpul ' \
|

1 I
tgcg_f-—-{ J=———=—1RCE p— ta A —

{41l Tune Measurements Aelerenced 1o 1.5 )
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WRITE CYCLE TIMING

— |
[o£]
Chip Select

AD - AD
Lerdress 1nfrng

I
|
+
|
|
1 1
i X
Data npwl t |
: 1 1
| ] 1
- | [l [ by ——
WE 1 ] 1 \—_-/_.,
wirite Enable | | 1 | [
| 1w
Daut 1 be—Tyg o — |
Data Dutour — e —— : I
L 1
| 1 b J
1 J t |
s et =t

141 Teme Megturementy Relirgnced 161 5 W)

NOTE 2 OCang AC specilicanons hmis quaran tked with 500 nrear feel per metet® blown asr Contact your Motorola Sales Aepresentativa
F extended temaeratuse or modifed onerating condibions are desired

# g Junction 10 Ambientt
Package Blown Sl 1 3¢ bJunction o Case}
D Suth UG 8590w 1670w
F Buitix 55°CIwW a0%Cw 1B9CAW
P Suftix 65w T CIW 257CIwW

NOTE 3 The A0 nemi$ are guaranteed (o e 1he warst case bit 0 the memery
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@ MOTOROLA MCM93425

1024-BIT RANDOM ACCESS MEMORY
The MCM33425 15 a 1024 -bit Read/Wrine RAM, orgamized 1024 TTL
words by 1 bit. 1024 X 18I1T
The MCMI3425 15 designed for migh performance main mamaory RANDOM ACCESS MEMORY
and control starage apphcations and has a typical address time of
35 ng.
The MCM93425 has full decoding on-chip, separate data input
and data outpiut hines, and an active low-chip select and write enable.
The device s fully compatible with standard DTL and TTL logic
famihes. A three-state cutput is prowided to drive bus-organized F SUFFIX
CERAMIC PACKAGE
systems and/or highly capacitive loads. CASE BEO
® Three State Qutput
& TTL Inputs and Output
# Noo-lnverting Data Output
& High Speed -
Access Time — 35 as Typical
Chip Select — 15 as Typical
Power Dissipation — (3.5 mW/Bit Typical
O SUFFIX
Power Dhssipatian Decreases With Increasing Temperature CERAMIC PACK AGE
CASE &20
BLOCK DIAGRAM
P SUFFIX
PLASTIC PACK AGE
fiense Amp 7 CASE 648
ana Cout
Wene Drivers
l T ) FIN ASSIGNMENT
Word 32 X 32 7Y .
Cirivary Array 4 _ i vee 28
4 4—0 3 E— =3y ==RL
Icgan WE [+
[ ¥ (] ! = ac—]az ag 13
5 = a3 an o1z
1. § ] aa arEn
Q—*’D-n 1 =g a6 0
! of 32 Vol 32 8 | Gna as s
Cacoder Tracadar
Pin Dascription
. rS Chap Swlect
[ | Vee = Pin 16 cs
2 13 ldll_lﬁ [L l‘oll' 1112 3 Gnd = Pia B AD - A9 Addtesn Inpult
AD A1 A2 4D Ad AR AR AT AR A9 -
WE Write Enable
[ e Data Input
MOTE. Logic drivifig Senie o iwrie dr ivary deper
negutive-anly write wisd an Cdm Dout Da13 Guinut
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MCM93425

FUNCTIONAL DESCRIPTION

The MCMIIAZ5 5 a lully decoded 1024.bn Randorm Access
Memoary orgamzed 1024 words by one it Woid selecrion s
achneved by means ol 8 10:bn address, 80 - A,

The Chip Select [C5) input provides lor ey AFay KXPan-
sior. For large memanies, the last chap selact tme permis the
decoding ol chip select Trom the addeess wethour inrfgasing
address accrRss hime,

The read and write aperataing ares contrnlied by the srave ol
the active low Wrne Enable (WE, Prn 14) With WE and C5 hetn

ABSOLUTE MAXIMUM RATINGS (Nute- 1}

Storage Temperature

Ceramic Package 1D and F Sulfixl 8RO 1y 168

Plast Package 1P Sullin) S5 1 112570
Operating Junction Temperatues, 7 )

Ceramac Package (0 and F Sufiil 165YC

Plastic Package (P Suifux) 1200
Vee Pin Potential to Ground Pin ChhviInslow
Input Woliage (doh SO5W I eR AR Y
Wollage Applied 10 Cuipots (Ounu Hight D5 % 185y
Duipul Curreon [ded 10utput Low) « 20 ey
Iapur Curren (ol SPX A s S hmb

Iow, the data a1 Dy 15 wiitten imio the sddressed locanon, To
read, WE 15 held high and C5 held low. Data in rhe speciled
tocantion g preseneed at Dy, and s nan-anyerted,

The rhree-srate outpul provides dove capahility for higher
spaeds wah  capacibve 1oad  systems. The thod sate [hgh
rpecdance] atlows bus arganised systrms wheon mulfiple outputs
PR CORNECTRD 1D 3 Common bus

Cuning weeting, the sutput s held s the lughampedance siate,

TAUTH TABLE

Inpu.ts CQutput
3 WE Dha Dot Maode
H b3 ks Hih Z M Selerted
L L L High 2 Wiriee
L L H High £ Woge 17
L L :- X Cou 4 Rl

H Hagh Volaur Lewel
L - Low Wrdvage Ll
Mo D't Care [High ar Leve)

NOTE 1 Device damage may accun F ABSOLUTE MA X IMUBA HATINGS Lo vanmeboad

GUARANTEED OPERATING RANGES {Muirs 2 and 3}

Supply Voltage (Veet
Pat Number Mn Nom ] Max Ambient Temperature [Talt
MCMG34350C, BL alsv ] OV | 525w 0°¢ ro + 1590
MCMBIAZEFM, DM | 450V TREEY JEBEG 10+ 1267

DC OPERATING CONDITIONS AND CHARACTERISTICS

CF wlt csneraningg waltoage coved bemgoe i roes e pnless otheanse naatecd
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Limats
Symbol Characterstic L] Max Limtg Conditians
Yoy Outpul Lowe Voliage 0ay Wl Ve Min oy 16 maA
Vi Input High Woltage . n Wi Dauaranteesd Taprt Hugle \.l'nlrnqr:_hl b s
Vi Input Law Vollag (LR} Wil Guaeantesd L Lo Vainaagqe Toe gt fnpurs
by Impul Loww Cureeny ) - A00 el \:"CC M W 04 \J'
i Imput Hiagh Curren '____\"_C_C__ Myr My a5V
Voo Max W, 529V
lait Cuiput Cusreny [High 21 1 =11 LA Ve M Vg 24V
50 Voo Mas Vo, 0OV
1ns Owiput Currend Shodt Cond uet 10 Gremrul B I_(JI}_. "n-l.ﬁ—c.ir. Y Mox
Vou Outpul High Wollage | MCMS3425DC. PC 4 Mide | lon -T03mA Ve Dy W
MRS 38 79F M, 13 ] Wl b3H o7 A
Voo Irput Dhode Clamp Yaltag: 1o a Wl Ve Max by 10004
| Power Supply Current 1300 oA T Mirx
cC pply d - " a Ve Max,
104 i Ta woC !
- Al bapuats Siroundie
v | A Ta Mo




MCM93425

AC OPERATING CONDITIONS AND CHARACTERISTICS

{Full operating voltage and temperalure unless otherwise noted)

AC TEST LOAD AND WAVEFORMS

Loading Conditions Input Pulses

Al Input Pulses

FRO0pF IMCMIA4281 D, 21 ki AR 30 oF

memazazs | ooy, % 63

Load A Load 8
MCMI3A250C, PC[MEME34250M, FW
Symbel Characisristic [Notes 2, 41 Min Max Min Max Umits Conditions
RELD MODE OELAY TIMES "z
TACS Chip Select Time s 45 See Twsl Cirguit
TZACS Chip Setect to High Z 35 S0 andd Wavwlarms
ta s Address access Time a5 B0
WRITE MODE DELAY TIMES L3 ]
trws wirite Chaable 1o High Z 3B 45 See Test Circun
WA Write Aecovery Time 40 50 and Wavelorms
INFUT TWMING REQUIREMENTS ns
Ty Wrae Pulie Width (10 guaranree weitet 30 Eli) Sae Tesr Circunn
W Data S#tup Tune Frior to Write 5 5 and Wavetorms
TWHD Oata Hold Time after BWrite 5 5
LTS Address Serap Tirme (a1 ny - Ming 10 15
T H &, Ardrats Hold Time 0 10
wWwsos Chip Selact Satup Time 5 5
WYHCS Chip Selacy Hotd Time E £

READ OPERATION TIMING DIAGRAM

Propagation Dslay from Chip Sslect Prapagation Delay from Address Inut

Aft-- B9
o Addrets laputs 1
931 Sﬁ i
Chip Setect !
|
=3 Hign 7 o |
Load o out h
tacs Data Qutput | |
Dour !

Loan 8 High Z

AN rime masturements raferenced 1a 1 5 Vi
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WRITE CYCLE TIMING

s
Chap Selact
‘ |
é_ T
ap Ay . >< |
Ny | !
| ! i
1
T !
Dll'l . 1 B
itata Inpur 'l i I
L T . | i
1 . | —- Ty — I
} T T !
WE 1 . : J !
wirine Evai le | | i | L |
_ T WSO -d - it T H D i
: [P ; tyy H A el
P — - wECE - - TWHCS
Load & High Z i
Pouy
Oava Outpun — - WA -
I
Load B yghz %

LAL above reeasaremenis reference o 1 5 W)

WRITE ENABLE TO HIGH Z DELAY

LY -
wWE
Weiie Enande
6612 L
oy <
o Tzwes ——-1 pur——
{1t -
Catla Dutputl (1" Lewal y High Z
§ L —_—
MCMIT4Z5 S00 {2 A5 pF LAY
S 17 Level
Cguy :k_-__ 0.5
1 Ca1a Dutput \_--___H'Q“ z
Load £

Propagation Dalay from Chig Select 10 High 2

&5
Chip Select TE WV

FZACS [—
Dot ————

Crata Quipur 07 Level J': asv

1 Lavel
— O0Evw
ﬁ Hign Z

DUI.II :
1A 124 5 3 PATSMESTS 3718 rosatured at a dela of 0.5 W from the 1ogic level and using Losd Cf

High 2

Data Crutrd

NOTE 2° DC and AC spacifications hrati guatantesd with 500 LWnaar teet per rronule plown ar. Coniset your Molarela Sales Repreapntative
1! axiended temperatore or modified sperating conditions are dasirad.

4 y4 |Junction to Ambient)
Package Blown Still # gz [Junction to Cesel
D Suffix s09Cw B5°C/w 16w
F Suffix BETC/W 0w 15°%Cw
P Sutfix B857C/wW 100°CHw 2%°CwW

MNOTE 3 Qutpur shorl cocunt cond ions must nor edcesd 1 second duration
MNOTE 4 The macimuns aodesss access Time 4 guargn veed (0 0 the worsl Sa3F Bitn The memary
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MCM7680
MCM7681

8192.BIT PROGRAMMABLE READ ONLY MEMORY

The MCM7680/81 together with the MCM?620/21 MCMT7640/43
comprise a complete, compatible family having common dc elec:
trical charactenstics and dentical programrming requirements. They
are fully decoded, hugh-speed, field-prograrmmmable ROMs and are
avallable in commonly used organizathions, with hoth open-collector
a#nd three-state outputs. All bits are manufactured storing a fogical
“1*" {outputs highl, and can be selectivety programmed for logical "0
{outputs lowl.

The field-programmabile PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
circuiry provides fast access time, and features temperawre and
voltage compensation 1o MINIMIZE 3CCess Lime variations,

Pinouts are compatible to industry-standard PROMs and ROMs.
In additon, the MCM7B80 and 81 are pin compatbe replacerment
for the 512 ¥ 8 with pin 2 connected as A9 on the 1024 X B,

In addition to the conventional storage array, extea test rows and
columns are included to assure tugh programmability, and guarantee
paramein: and a2 performance, Fuses in these test rows and columns
are blgwn pror 10 shipment.

® Commaon dc Elecincal Characteristics and
Programming Procedure
® Simple, High-Speed Programmung Frocedure
10.1 second per 1024 Bits, Typicat)
¢ Expandable — Open-Collector or Three-State
Outputs and Chap Enable Inputs
® Inputs and Outputs TTL-Compatible
Low Input Current — 260 uA Lome "0, 40 uA Logic 17
Full Qutput Drve — 16 mA Sink, 2.0 mA Source
& Fast Access Time — Guaranteed for Worst-Case
M2 Sequencing, Over Commercial and Military
Temperature Ranges
® Pin-Compatible with Industry-Standard PROMs and ROMs

MTTL

8192-BIT PROGRAMMABLE
READ ONLY MEMORIES

MCM?7680 — 1024 X B — Open-Collector
MCM7B81 — 1024 X 8 — Three-State

CERAMIC PACKAGE
CASE 623

ABSOLUTE MAXIMUM RATINGS i5ee Notet

Rating Symbeol Value Unn

Suppty Voltage loprianing) Veo +10 Vde
Input Vollage Vim +b5 Vac
Cutput Voltage loperating) YOoH 70 Wdc
Supphy Curreat oo 850 madc
input Current Lia -20 madc
Dutpul Sink Current Iy 100 made
Ciperating Temperature Rangs Ta o

MO R 76 x DM L6615 4126

MCMTEexDC 1o +70
Srotage Temperature Range Tag -55 ro +150 °e
Maximum Junction Temperature Ty +175 ac

exceeded. Funclonal

follow rhe programmung spacifications.)

OPERATING CONDITIONS
[ tar exteaded peciods of teme couwld atiect device rehabeiiry.

restrigted

NOTE - Permanent dewice damage may otcur 1f ABSOLUTE MAX IMUM RATINGS are
wperannn thould  he o AECOMMENDED
Exposure 10 mgher than recommended voltages

(i¥hle programmeng, J

PIN ASSIGNMENT

1:A? voo = 24
7 ] A& ag > 23
= L} ag o 22
a4 ] Ad CEi o 0
5 A3 o= ) e ]
6 ] a2 csaf— g
7T Al csd 18
a ] AD e 17
a C3on [oF 2 mumn I3 1:1
1w o2 asf- 18
11 o3 05 14
12 tgGnd 04E13
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MCM7680, MCM7681

DC OPERATING CONDITIONS AND CHARACTERISTICS

RECOMMENDED DC OPERATING CONDITIONS

Paramater Symbal Min Nom Max Unit
Supply Voltage Voo vae
MCM 7622 DM 450 5.0 550
MCM7ExxCC 4 75 50 5.25
Input High Vaoltage VIH 20 - - Vae
inpul Low Voltage VL - o] Ve
DC CHARACTERISTICS
Qpen Callector Theew State
Qutput Qutput
Symbol Parametar Tesr Conditians M