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1K STATIC RAMs

PRODUCT SELECTOR GUIDE

Power Dissipation {(mW)

Part Access Supply Tamp.

Number Organization Time {ns) Standby Active Pins | Voltage (V} Range Package
AmI101A 256 x 4 500 47 290 22 5 C.M DP
AmIILOIA 256 x 4 500 38 173 22 5 C. M D,F
AmINOIB 256x 4 400 47 280 22 = C. M D,P
Am9Lo1B 256 x 4 400 38 173 22 5 C, M D P
Amg1moc 256 x 4 300 47 315 22 5 C M D, P
Am9LoIC 256 x 4 300 38 189 22 5 C, M D, P
Am9101D 256 x 4 250 47 315 22 = C. M D, P
AmITNA 256 x 4 500 47 290 18 5 C, M D.P
AmgtL11A 256 x 4 500 38 173 18 & C.M 0, P
Amaine 256 x 4 400 47 290 18 5 C. M DP
Amo1L11B | 286 x4 400 a8 173 it 5 C, M O,P
Am91i1C l 256 x 4 300 47 315 18 5 C, M DP
AmALI1C l 256 x 4 300 38 189 18 5 C. M D, P
Amg11ip | 256 x 4 250 47 315 18 5 c D,P
Amgriza | 256 x 4 500 47 280 16 a C.M C,P
AmoiLiza | 256 x 4 500 38 173 16 5 C, M bP
Amot112B l 256 x 4 400 47 290 16 5 C.M o.P
AmaILI2B | 256 x 4 400 38 173 16 5 CM D, P
Amg112C | 256 x 4 300 a7 315 16 5 CM o, P
AmaIL12C | 256 x 4 200 38 189 16 5 C, M o, P
AmgtizD 256 x 4 250 a7 315 16 5 C o,P

4K STATIC RAMs
AmMIN44B 4096 x 1 450 350 18 5 C.M D P
AmS0L44B 4096 x 1 450 250 18 5 C. M b, P
Am9044C 4096 x 1 300 350 18 5 C, M D P
Am9IoL44C 4086 x 1 300 250 18 =] C. M D P
Am9044E 4096 x 1 200 350 18 5 c D P
Am9244B 4096 x 1 450 150 350 18 5 c, M D, P
Am92L44B 4096 x 1 450 100 250 15 5 C M D P
Am9244C 4086 x 1 300 150 350 18 5 C.M D P
AmM92L44C 4096 x 1 300 100 230 18 5 C.M oP
Am9z44E 4096 x 1 200 150 350 18 5 C D.P
Am9114B 1024 % 4 450 350 18 5 C,M DR F
AmIIL14B 1024 x 4 450 250 18 5 C, M D,PF
Am9114C 1024 x 4 300 350 18 ] C.M O,PF
AmIiIL14C 1024 x 4 300 250 18 5 C,M D,PF
AmA114E 1024 x 4 200 350 18 5 c D P
Amg124B 1024 x 4 450 150 350 18 [ C, M D P F
Amg1L24B 1024 x 4 450 100 250 18 5 C, M D,PF
AmS124C 1024 x 4 300 150 350 18 5 CM DPF
AmaiL24C 1024 x 4 300 100 250 18 5 C, M B, P F
Amgn24E 1024 x 4 200 150 350 18 5 c D P
AmII30A 1024 x 4 500 84 578 22 5 C. M D P F
Am91L30A 1024 x 4 500 72 367 22 5 CM D PF
Am91308 1024 % 4 400 84 578 22 a C.M D, PF
Am91L308 1024 x 4 400 72 367 22 5 C, M D, P F
Ama130C 1024 x 4 300 84 578 22 5 C.M D, P F
AmIiIL30C 1024 x 4 300 72 357 22 5 C, M D,PF
Am9130D 1024 % 4 250 B4 578 22 5 C. ™ D P F
Am9iL30D 1024 x 4 250 78 367 22 5 c D, P
AmI130E 1024 x 4 200 84 578 22 5 c D, P
Am9T31A 1024 x 4 500 B4 578 22 5 C. M D PF
AmIIL31A 1024 x 4 500 72 367 22 5 CM DPF
Amai31B 1024 x 4 400 84 578 22 5 CM DPF
AmIiLI1B 1024 x 4 400 72 367 22 5 cC.M DPF
Am3IBC 1024 x 4 300 84 578 22 5 CM D PF
Am91IL31C 1024 x 4 300 72 367 22 | 5 CM D.PF
Am131D 1024 x 4 250 84 578 22 | 5 c D, P
AmIIL31D 1024 x 4 250 72 367 22 '| 5 c D, P
AmIINE 1024 x 4 200 84 578 22 i 5 C D, P




' 4K STATIC RAMs (Cont.)

PRODUCT SELECTOR GUIDE (Cont.)

Part Access Power Dissipation (mW) Supply Temp.

Number | Organlzation Time (ns} Standby Actlve Pins | Voitage (V) Range Package
AmZI40A | 4096 x 1 500 | 84 578 22 5 C. M D,PF
AmSL40A ( 4096 x 1 500 f 72 367 22 5 c,M D,PF
Ama1408 4086 x 1 ano | 84 578 22 ] C. M D.PF
AmS1L40B |I 4096 x 1 400 l 72 367 22 5 C. M DR F
AMa140C f 4096 x 1 300 [ a4 578 22 = CM D,F F
Am91L40C |? 4096 x 1 300 | 72 367 22 5 CM O,PF
Ama1400 l 4096 = 1 250 84 578 22 5 c D,P
AmaL40D 4096 x 1 250 72 367 22 5 c DR
AmFLA0E 4095 x 1 200 84 578 22 5 C D.F
AmZ1d1A 4096 x 1 500 g4 367 22 5 C M DFF
AmF1Ld1A 4096 x 1 500 72 578 22 5 C.M DPF
AmS141B 4096 x 1 400 84 367 22 5 CM oLPF
AmgiLda1B 4096 x 1 400 72 578 22 5 C.M D.BF
Am@I4C 4096 x 1 300 84 367 22 ] C.M D, PF
AmIILAIC 4096 x 1 300 72 578 22 5 CM OLPF
Am&141D 40095 x 1 250 B4 367 22 5 C b, P
AmIiLaD 4096 x 1 250 72 578 22 5] c o,P
AmMIT4HE 4096 x 1 200 a4 367 22 5 c o P
AmMa147-70 40096 x 1 70 100 800 18 5 ¥ D F
Am9147-55 4096 x 1 a5 150 300 18 5 ] [

DYNAMIC RAMs
Part Access Power Dissipation {mW) Supply Temp.

Number Organization Time {ns) Stanciby Active Pins | Voltage (V) Range Package
AmSsa16C 16384 x 1 300 8 175 16 +12 *5 C L F.L.F
Am9Q1sD 16384 x 1 250 a 175 16 +12 5 CL P,.D,F
AmMINIGE 16384 x 1 200 a 175 16 +12 =5 C.L P.D
Am9o6F 16384 x 1 150 8 175 16 +12 +5 C P, o

ROMs
Part 'I Access Time Temp. Supply f Operating Power

Number | Organization {nsec) Range Voltages | Max (mW) Outputs
amgzi4 | 512 8 500 C. M +5 ' 263 3-Stata
Amp208B [ 1024 x8B 400 C, M +5, +12 620 3-Slate
Am9208C 1024 x 8 aco G M +5, +12 620 3-State
Amgz168 2046 n B 400 C,M +5, +12 BED 3-State
AmE6C 2048 x 8 300 C +5, +12 700 3-State
B316A 2048 x 8 550 C,M +5 515 3-State
AmaM7A 2048 % 8 550 C,M +5 | 368 3-State
Amg217B 2048 x 8 450 CM +5 368 3-State
8316E 204Bx 8 450 CM | +5 495 3-State
AmIEB 2048 x B 450 cM | +5 368 3-Gtate
AMI2IBC 2048 x B 350 C | +5 368 3-State
AMY232B 4096 x 8 450 C,M | +5 420 3-State
AmazZ3zC 4096 x 8 300 Cc { +5 420 3-State
AmMIZ33B 4096 x B 450 CM +5 420 3-Stale
Am9233C 4096 x 8 300 c | +5 420 3-State

1-2




PRODUCT SELECTOR GUIDE (Cont.)

U.V. ERASABLE PROMs

Part Access Temp, Operating Power — Supply Number
Number Organization Time (ns) Range  Act/Stby Max {(mW) Voltages Qutputs of Plns
AMI702A 256 x 8 1000 C.E 676 | 9. +§ 3-Stale 24
Am1702AL 256 % B 1000 C.E - -9, +5 3-State 24
AM17024-1 256 X & 550 C.E a76 -9, +5 3-State 24
Am1702AL1 256 % 8 ss0 | GE | o~ | -s+s | Tastae | 24 |
i Ami7D2A-2 256 x B 650 CE 676 ~8, +5 3-State 24
|: AmI7O2AL-2 256 x 8 650 C.E - -9, +5 3-Stale 24
| AmS708/2708 1024 %8 450 C,M 800 +5, +12, -5 3-State 24
L— Am2708-1 1024 x 8 350 c | 800 +5, +12, -5 3-State 24
[_Am2718 2048 x 8 450 o 5251132 +5 3-State 24
T
[ Am2Z716-1 2048 x 8 350 C 5260132 +5 3-Slate 24
I ki S IS T . ]
[ Am2716-2 2048 % 8 390 o 526M32 +5 3-Siate 24
| _Ama7az 4095 x 8 450 c 7871157 +5 3-Stale 2a

FIRST-IN FIRST-OUT MEMORIES

Fullness Output Package Data Hate Temp.
Part Number Organization Serial 110 Flag Enable Pins MHz Range
Am2B12 32x8 Yes Yes Yes 28 05 I cE
Am2812A 32x8 Yes | ves ves | 28 | 10 Ic—
Am2813 32X No | Yes ves | 28 0.5 C.E
AM2813A Tszxe U TNe T T ves | ves |7 2 1T e | cE
Amz2sd 64 x 4 No No Mo 16 1.0 C.E
Am2sd1A B4 x 4 No No No 16 12 c
SHIFT REGISTERS
Part Capacity/ Spead Supply Clock TTL  Recirc
Number Qrganization Mode {MHz) Voltages Phases Clocks Logic - Pins Output
AmM1507 Ouial 100 DBynamic 2 +5, -5 Two No No ] 8 Single-anded
AM2BOZ Quad 256 Dynamic 10 +5, -5 Two No Ne | 16 Single-ended
Am2803 Dual51z | Ognamic | 10 I Two No Ne | 8 Single-anded
Am2604 Single 1024 Dynamic 10 +5,-5 | Two | No | No | B Single-anded
I Am2605/Am2607 Single 512 " Dynamic a 45 -5 Two No Yes | 108 | Single-ended
AM2808 | single1024 | Dynamic 4 45, 5 Two | No | Yes 8 Single-ended
Am2827 Single 2048 Dynamic B +5, —105 Two No Yeos B Push-pull
AdeD1a‘Am2461__ Cual 1_{;:?_4—_ Dynamic [ 2 +5 One Yes Yes ! 16 Single-ended
| Amz809 T ouwaizs | swtc 25 +5, -12 one Yes Yas | B Pushpull
Am2814 Dual 128 satc | 26 | +5-12 | One | Yes | ves | 16 | Pushpul
Am2833 Single 1024 Static 2 ! +5, ~12 Cne Yes Yas 8 Push-pull
| amgse7 | Touadso | smtc | 3 | +5.-12 | One | ves | Yes | 16 | Pushpul
Am2Bs5 Cuad 128 State 25 . +5-12 | One | Yes | Yes 16 Push-pull
| “Amagss Oual 256 | Stane 25 | +5.-12 | one Yes | Yas 10 Push-pull
Am2857 Single 512 | Static 25 | +5 12 | one Yes | ves 8 Push-pull

*E i extended {gmperature range, —55°C o BS'C.



Basic Device

Speed

A = 500 or 550nsec
B = 400 or 450nsec
C = 300 or 350nsec
O = 250nsec

UNDERSTANDING THE AMD ROM P/N

Example:
AM 9218 B
Package Type
P = Pliastic
B = Side-Brazed
C = Cerdip

Customer identifier
A unigue 5 digit code
that is assigned to
each customer pattern.

Operating Temperature Range
C=0C=Ty=70°C

V= —25°C = Ty = +85°C

L = Special

M = —585°C = Ty = +125°C




MOS MEMORY CROSS REFERENCE

EA

EA-2308A
EA-2316A/8315A
EA-2316E/8316E

FAIRCHILD

F1BK
F2114
Fa114L

Fas16E

Gl

RO3-8318
RO3-9322

INTEL

14024
1403A
14044
14054

2101A/8101A
2111A/B111A
212A

2114

214L

2117

2147

2148
2308/8308
2316A/8316A
2316E/8316E
2332

2364

2401

2405

2708

AMD

AmS214
Am9218
Am9264
Am9217
Amazia
Am@232
AmS8208

AMD

Amg9208
Amaz17
Am9218
Am9208
Amg232

AMD

AmI016
Am9114
Aman4
Am2833
Am2708
Am2ad41
Am28414
Am2847
Amaa47
AmS208
Am9z214
Am9z214
Am9216

AMD

Amg2t7
Amg232

AMD

Am2802
Am2B03
Am2804
Am2805
Am1406
Ami407
Am1506
Am1507
AmI708
Am1702A
Am1702AL
Am3I1o1
Ama1tl1
Am3112
Am94
Amdiia
Amaxa
Am9i147
AmS148
AmS208
AmIN7
Am39zig
Am9233
Am9265
Am2401
Am2405
Am2708

MOSTEK

MK1002P
MK1007
MK2147
MK2600
MK30000
MK31000
MK32000
MIK34000
MK36000
MK37000
MK3702
MK3708
MK4116

MOTOROLA

MCM2114
MCM2147
MCM4118
MCMEB308
MCMB8332
MCMB316A
MCMB316E

NATIONAL

MMI01A
MM14024
MM1403A
MM1404A
MM1702A
MM2101A
MM2111A
MM2112A
MM2114
MM21140
MM2316A
MM2708
MM4006
MM4007
MM4025
MM4026
MM4027
MMA055
MM4056
MM4057
MM5025
MM5028
MM5027
MM5055
MMSOE7
MM5058
MM5202A0
MM32116
MM52132
MMS5214
MM52164
MM52325
MMS5257
MM5258
MM5290

NEC

2PD2308
#PD2316A
uPD2316E
uPD2332

AMD

Am2810
Am28a47
Ami47
Am9214
AmS208
AmB217
Amg232
Amo218
Am9o264
AmB265
AmM1702A
Am2708
Am9016

AMD

Amg114
Am9147
AmS016
Amg208
Am9232
Am9217
Am9218

AMD

AmT101A
Am2802
AmZ803
Am2804
AmI702A
Am2101
Amg1n
Ama112
AmMY114
Ama1id
Ame217
Am2708
Arm1406
Ami1407
Am2g25
Am2626
Am2827
Am2855
Am2B56
Am2857
Am2855
Am2826
Am2B27
Am2855
Am2857
Am2B33
Ami7024
Amg218
Am9232
Am9214
Amg264
Amg285
AmaD44
Am9218
AmAD1s

AMD

Am9208
Amay
Ama218
Am9232

SIGNETICS
1702A

2607
2616
2617
2832
2664

SYNERTEK

SY1402
SY1403
SY1404
SY2316A
SY2316E
5Ya332
$Y2333
8Y2364
5Y2405
Syza02
SY2803
5Y2804
5Y2825
SYz2a26
Syzg27
SY2833
SY3514
$Y3515

TL

TMS2708
TMS3114
TMS3120
TMS3128
TMS3133
TMS3406
TMB83407
TMS2412
TMS3413
TMS3414
TMS40L44

SBPB3IEM

AMD

Am1702A
Amanm
AmS1M
Amoti2
Am1101
Am2B02
Am2B03
Amz2804
Am2B05
Am1406/1506
Am1407/1507
Am2B06
Am2809
Am2807
Am2808
Am2847
Am2833
Am9208
Am9218
AmS216
Am9z232
AmY264

AMD

Amz2802
Amz2803
Am2804
Ama217
Am9z218
Am9232
AmMY233
AmS264
Am2405
Am2B802
AmZ803
Am2804
AmzB25
Am2826
Am2627
Amz2633
Am9214
Amgz14

AMD

Am2708
Am2814
Am2847
Amz2809
AmM2833
Am1406
Am1407
Am2B02
Am2803
Am2804
Am3oL44
Amg044
Amo1L14
Am9114
Ama016
Am9244
Amg124
Am9208
Am9232
Amg218
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Random Access Memories

Am2101
Amz2111
Am9016
Am32016
Am8044
Am$
AmS1L01
AmH 1
Am91L1
Amaniz
Ama1Li12
Am91i14
Am3124
Am330
AmIO1L30
Am3131
Am91L31
Amaao
Am91L40
Amo14t
AmoiLH
Amoi47
Am9244
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Am9016

Extended Operating Temperature Range
16,384 x 1 Dynamic R/W Random Access Memory

DISTINCTIVE CHARACTERISTICS

High density 16K x 1 organization

Replacement for MK4118 (P)-83/84

Low maximum power dissipation —

462mW active, 20mw standby

High speed operation — 200ns access, 375ns cycle
~104% tolerance on standard +12, +5, -5 voltages
TTL compatible interface signals

Three-state output

RAS only, RMW and Page mode clocking options
128 cycle refreshing

Untatched data output

Standard 16-pin, .3 inch wide dual-in-ling package
Double poly N-channel silicon gate MOS technology
100% MIL-5TD-883 relizbility assurance testing

Extended ambient operating temperature (=55 to +85°C)

GENERAL DESCRIPTION

The AmI016 is a high-speed, 16K-bit, dynamic, read/write ran-
dorn access memoty. Itis organized as 16,384 words by 1 bit per
word and is packaged in a standard 16-rin DIP or 18-pin leadless
chip carrier. The basic memory element is a single transistor cell
that stores charge on a small capacitor. This mechanism requires
periadic refreshing of the memory cells to maintain stored
information.

All input signals, including the two clocks, are TTL compatible.
The Row Address Strobe {AAS) toads the row address and the
Column Address Strobe (CAS) loads the column address. The
row and column address signals share seven input lines. Active
cycles are initiated when RAS goes low, and standby mode is
entered when RAS goes high. In additicn to normal read and write
cycles, other types of operations are available to improve ver-
salility, performance and power dissipation.

The 3-state output buffer turns on when the column access lime
has elapsed and turns off after CAS goes high. Input and output
data are the same polarity.

BLOCK DIAGRAM
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Yoo
|— WRITE -— vee
CLOCKS

AAS ' GENERATOR
HO. 1 ves
—* e YBB
MULTIPLEXED
Gsﬁlﬁonﬂon DTJA [——— DATA N
BUFFEA
__ GENERATOR _Dw DATA | . o DaTa GUT
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ORDERING INFORMATION
Ambient Package Access Time
Temperature Type 300ns 250ns 200ns
. Hermetic DIP AMDD1BCDL | AMS016DDL AMSO1EEDL
~85°C = Ty = +85°C - -
Chip Carrier AMIC1I6CZL AMS016DZL AMIOIBEZL
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ADDRESS INPUTS

COLUMN ADDRESS STROBE
DATA IN

DATA OUT

ROW ADDRESS STROBE

CONNECTION DIAGRAMS
Leadless
Chip Carrier pip
0l VBR ¥5S €AS WBE 1 16 [Jvss Al — AG
[Fﬂmq] CAS
oi[[]z2 16 []E43 oI
WE oo we[]a u[Joo DO
J— — RAS
RAS % s e R VDD
Ne NG ao[]s 12[ a2 VCC
Az Az s VS5
. % = nHs van
A2 A a7 o Jns WE
vbn[ | s f et
A1 VDD YO A5 Top Views

FOWER {+12V)

"POWER (+5V}
GROUND

POWER {~5V]
WRITE ENABLE

MOS- 131

MAXIMUM RATINGS above which useful life may be impaired

Storage Temperature

-85 to H150°C

Ambient Temperature Under Bias =55 to +85°C
Voltage on Any Pin Relative to VBB —{.5 to +20V
YOO and VCC Supply Voltages with Respect to VSS —1.0 to +15.0V
VBB — VS3 (VDD — V35 = 0V) oV
Power Dissipation 1.0W
Shart Circuwit Qutput Current 50mA

The products described by this specification include internal circuitry designed to protect input devices from damaging accumulations of
static charge. N is suggested nevertheiess, that conventional precautions be observed during storage, handling and use in order to avoid

exposure 1o excessive voltages.

OPERATING RANGE

Ambient Temperature VDD VCC VSsS
| -S5°C=Ty= +85C | +12V=tom | +5V=10% | 0O

VvaB
| 5.0V -10%

ELECTRICAL CHARACTERISTICS over operating range (Notes 1, 11)

AmBMEX
Parameters Description Test Conditions Min Typ Max  Units
VOH Cutpul HIGH Voltage I0H = —5.0mA 24 VCC Valts
VOL Output LOWY Voltage [OL = 4.2mA VSS 0.40 Volts
VIH Input HIGH Yoltage for Address, Data In 24 o Volts
VIHC Input HIGH Vgltage for CAS, RAS, WE 2.7 7.0 Volts
ViL Input LOW Vaoltage —-1.0 0.80 Valts
[ Input Load Current VES = VI = 7V -10 10 ph
102 Qutput Leakage Current V55 = VO = VCC, Quiput OFF -10 10 pA
1CC WG Supply Current Cutput OFF {MNate 4) -1¢ 10 uh
Standby, RAS = VIHC 200
IBE VBB Supply Current, Average ,y — - ey
Operating, Minimum Cycle Time 400
N RAS Cycling, CAS Cycling,
Operating  IDDT | i Cyele Times %
RAZ = VIL, CAS Cycling,
oD VDD Supply Current, Average | 28¢ Mode DD |y ium Cycle Times z mA
RAS — Only ICD3 FI»:\S Cycling, CA.S = WIHC, o7
Refrash Mimmum Cycle Times
Standby IoD2 RAS = VIHC 2.25
. AAS, CAS, WE Inputs at OV, § — 1MHz 10.0
Gl Input Capacitance ; ' ' =
P P Address, Data In Nominal Supply Veltages 50 P
co Cutput Capacitance Cutput OFF 70
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SWITCHING CHARACTERISTICS over operating range (Notes 2, 3, 5, 10)

AmINieC Am3016D AmSMMBE

Parameters Description Min Max Min Max Min Max  Units
1AR AAS LOW to Column Address Hold Time 200 160 120 ns
1ASC Column Address Set-up Time ] o (] ns
tASH Row Addrass Set-up Time Q 1] 0 ns
\CAC Access Time from GAS (Nots B} 185 165 135 ns
1CAH CAS LOW to Column Address Hoid Time 85 75 55 ns
tCAS CAS Pulse Widlh 186 | 5000 } 166 | 5000 | 135 | 5000 ns
i) Page Mode CAS Precharge Time 100 100 a0 ns
tCAR CAS 10 RAS Precharge Time 0 0 o] ng
1CSH CAS Hoid Time 300 250 200 ns

| 1GwWD | CAS LOW to WE LOW Delay (Note 8) I 125 95 ns
1CWL | WE LOW to CAS HIGH Set-up Time_ 100 a5 70 | { ons
1DH GRS LOW or WE LOW to Data I Yalig Hold Time {Note 7) 85 75 55 | s
{DHR FAS LOW to Data In Valid Hold Time 200 1 160 w2 | | ms
DS Data In Stable 10 CAS LOW or WE LOW Set-up Time (Note 7) 0 0 0 ns
tOFF GAS HIGH to Quiput OFF Delay 0 60 Q 80 0 | s | ns
PG Page Mode Cycle Time 205 275 235 ns
RAC Access Time from RAS (Note 6) 1 300 250 | | 200 | ns
tRAH RAS LOW to Row Address Hold Time 45 T sl e | e
tRAS RAS Pulse Width 300 | 5000 | 250 | 5000 | 200 | 5,000 ns
tRG Random Read or Write Cycle Time 460 410 375 ns
1ACD RAS LOW to CAS LOW Delay {Note 6) a5 15 a5 85 25 85 ns
tRCH Read Hold Time 0 0 ns
tRCS Read Set-up Time 0 ns
tREF Refresh Intervat 2 2 2 ms

| 1AM _Read Modify Writs Cycle Time 600 500 405 ns

|| FAS Precharge Time ' 180 150 120 ns
tRSH | CAS LOW to BAS HIGH Delay T 185 165 135 ns
tRWC ReadiWrite Cycle Time "V sas | | aes | | as | | ns |
tHWD RAS LOW 1o WE LOW Delay {Note §) 260 210 160 ns
tRWL WE LOW 1o RAS HIGH Setup Time 100 85 70 ns
tT Transition Time 3 50 3 50 3 S0 ns
tWCH Write Hold Time a5 75 55 ns
tWCR RAS LOW to Write Hold Time 200 160 120 ns
tWes WE LOW 1o CAS LOW Set-up Time [(Note 8) 0 ) 0 ng
WP Write Pulse Width 85 75 55 ns

OTES govemns. The maximum value listed for IRCD is shown far refar-

'. Typical values are for T, = 25°C, nowminal supply voltages and
nominal processing paramelers.

. Signal transition limes are assumed 10 be 5ns. Transition times
arg measured between specified high and low logic lavels.

. Timing reference tevels for both input and outpul signals are the
specified worst-case logic levels.

- WCC is used in the output bulfer anly. ICC will therefore depend
anly on leakage curent and outpul foading. When the output is
ON and at a togic high level, VCC is connected to the Data Oul
pin through an equivalent resistance of approximately 135(. In
standby mode VCO may be reduced {o zero without affecting
stored data or refrash operations.

. Culpul foading is twe standard TTL lads plus 100pF
capacitance.

Both RAS and CAS must be low to read data. Access timing wit
depend on (he relative positions of their falliing edges. Whan
tHCD is less than the maximum value shown, access time de-
pends on RAS and IRAC governs. When tRCD is more than the
maximum value shown access fime depends on CAS and 1CAG

ance purpases only and does not restrict operation of the part.
Timing refarance points for data input set-up and hold times will
depend on what Type of write cycle is being performed and will be
the later falling edge of CAS aor WE.

. At least eighl initialization cycles that exercise RAS should be

performed after power-up and belars valid oparations are begur.

. The tWCS, tHWD and tCWO parametars are shown for reference

purposes only and do not restrict the operating flexibility of the
pad. When the falling edge of WE follows the faling edge of CAS
by al most tWCS, tha dala cuipul buffer will remain off for Lhe
whole cycle and an “early wiille” cycle is dafined. When Lhe fall-
ing edge of WE lollows the faling edges of RAS and CAS by at
teasl IRWD and tCWD respectively, the Data Out from the ad-
dressed cell will be valid at the access time and a “read/write”
cycle is defined. The falling edge of WE may also occur at inter-
mediate positions, but the condition and validity of the Data Out
signal will not be known.

10. Switching characteristics are fisted inalphabetical order,
11. Al voltages referenced to VSS,
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SWITCHING WAVEFORMS
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SWITCHING WAVEFQRMS (Cont.}

RAS ONLY REFRESH CYCLE
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APPLICATION INFORMATION

The Am2016 electrical connections are such that if power is
applied with the device installed upside down it will be perma-
nently damaged. Precautions should be taken to avoid this
mishap.

OPERATING CYCLES

Random read operations from any location hold the WE line

high and follow this sequence of events:

1) The row address is applied to the address inputs and RAS is
switched low,

2) After the row address hold time has elapsed, the column
address Is applied 1o the address inputs and TAS is switched
lowe.

3} Following the access time, the output will turn an and valid
read data will be present. The data will remain valid as long
as CAS is low.

4) CAS and RAS are then switched high to end the operation.
A new cycle cannot begin until the precharge period has
glapsed,

Random write operations follow the same sequence of events,
except that the WE line is low for some portian of the cycle. If
the data te be written is available carly in the cycle, it will
usually be convenient to simply have WE low for the whole
write operation,

Sequential Read and Write operations at the same location can
be designed to save time because re-addressing is not necessary.
A read fwrite cycle holds WE highuntif 2 valid read is established
and then strabes new data in with the falling edge of WE.

After the power is first applied to the device, the internal cir-
cuit requires execution of at least eight Initialization cycles
which exercise RAS before valid memory aceesses are begun.

ADDRESSING

14 address bits are reguired ta select one location out of the
16,384 cells in the memory. Two groups of 7 bits each are
multiplexed onto the 7 address lines and latched into the
internal address registers. Two negative-going external clacks
are used to control the multiplexing. The Row Address Strobe
{RAS} enters the row address bits and the Column Adgress
Strobe {CAS) enters the column address bits.

When RAS is inactive, the memory enters its low power stand-
by mode. Once the row address has been latched, it need not
be changed for successive operations within the same row,
allowing high-speed page-mode operations.

Page-mode aperatians first establish the row address and then
maintain RAS low while CAS is repetitively cycled and desig-
nated operations are performed. Any column address within
the selected row may be accessed in any sequence. The maxi-
mum time that RAS can remain low is the factor limiting the
number of page-mode operations that can be performed.

Multipiexed addressing does not introduce extra delays in the
zccess path. By inserting the row address first and the column
address second, the memory takes advantage of the fact that
the delay path through the memory is shorter for column
addresses. The column address does not propagate through the
cell matrix as the row address does and it can therefore arrive
somewhat later than the row address without impacting the
access time.

REFRESH

The Am80186 is 2 dynamic memory and each cell must be re-
freshed at least ance every refresh interval in arder to maintain
the cell contents, Any operation that accesses a row serves to
refresh all 128 cells in the row. Thus the refresh requirement
is met by accessing all 128 rows at least once every refresh
interval. This may ke accomplished, in some applications, in
the course of performing normal operations. Alternatively,
special refresh operations may be initiated. These special
operations could he simply additional conventional gccesses or
they could be “RAS-only" cycles, Since anly the rows need to
be addressed, CAS may be held high while RAES is cycled and
the appropriate row addresses are input., Power required for
refreshing is minimized and simplified cantral circuitry will
often be possible,

DATA INPUT/OUTPUT

Data i written into a selected cell by the combination of WE
andi CAS while RAS is low. The later negative transition of WE
or CAS strobes the data into the internal registee. In a write
cycle, if the WE input is brought low prior to CAS, the data Is
strobed by CAS, and the set-up and hold times arc referenced
1o CAS. If the cycle is a read/write cycle then the data set-up
and hold times are referenced to the negative edge of WE.

in the read cycle the data is read by maintaining WE in the
high state throughout the portion of the memory cycle in
which TAS is low. The selected valid data will appear at the
output within the specified access time.

DATA CUTPUT CONTROL

Any time CAS is high the data cutput will be off. The cutput
containg cither ong or zerp during read cycle after the access
time has elapsed. Data remains valid from the access time until
CAS is returned to the high state. The output data is the same
polarity as the input data.

The user can control theroutput state during write operations
by controlling the placement of the WE signal. In the “early
write”" cycle [see note 9) the output is at a high impedance
state throughaut the entire cycla.

POWER CONSIDERATIONS

RAS and/or TAS can be decoded and used as a chip select
signal for the Am3016 but overall system power is minimized
if RAS is used for this purpose, The devices which do not
receive BAS will be in low power standby mode regardless
of the state of CAS,

At all times the Absolute Maximum Rating Conditions must
be observed. During power supply sequencing VBB should
never be more positive than V55 when power is applied to VDD,
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TYPICAL CHARACTERISTICS (Cont.)
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18-Pin Leadless Chip Carrier

[r——a E
F
&
ra—— H ——]
NO. 1 LEAD
_ \ L] |
1_ T | B Wyl T |
| - H
48 oD E B M
1 |
L

PHYSICAL DIMENSIONS

[T
H;\

Al
)
)
1
]

F Inches Mlimeiors

Symbol Min | Max ] Min | Max |Nabtes

A aso | .as0 | ass | B4

B "am | 340|832 | BEd

[3 1295 | 285 [ 809 | 7.4

4] | 235 | 245 | 597 | ez

E | 288 | 205 | 724 | 73z

F | 265 | .275 | &73 | a2

G 210 | 220 | 533 | 5se

H R ABD | o432 457

J L4z 48 | 107 122

K 0z | 08| 023 |04

L M2z | 018 | 0233 | 046

M ] 059_ e 127

] 0 | walest |6} s
[P " [oas |85 | 11a | 1an| 2
@ 008A 0208 5

R 012A 0,308 3

2 oo | 110223 |2y | 1

Notes:

1.

Fo ]

Index area: A notch, identification mark or elongation
shall be used to identify pin 1.

. 14 spares.
. Applies to all four corners,
. Shaded araas are metallized to facilitate external

connections.

. 1B |ocations.
. No arganic or polymeric materiats shall be molded to the

package.

16-Pin Hermetic

Jo ot g ™ My et e

1 16 2

4
Ha

SEATING
FLANE

[

n

Bat, Inches
'Symbol Min | Mas
A 13D | 200
[ me | 020
by 050 | oto
[ o | on
[} 745 | 785
E 20 | 3o
E 250 | .20
e g% | 110
L AZ5 | sk
[+ a5 | 060
5y 005

o ¥ 1w
Standard

Lead ! b
Finlah

Metaltization and Pad Layout

2
WE 3
FAS 4

DIE SIZE 0.106" X 0.205"
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Am9016

16,384 x ¥ Dynamic R/W Random Access Memory

DISTINCTIVE CHARACTERISTICS

498808 008ps

High density 16k x 1 organization
Direct replacement for MKA116
Low maximum power dissipation —

462mW active, 20mW standby
High speed operation — 150as aceess, 320ns cycle
*+10% tolerance on standard +12, +5, —5 vaoltages
TTL compatible interface signals
Three-state output
RAS only, RMW and Page mode clocking options
128 cycle refreshing
Unlatched data autput
Standard 16-pin, .3 inch wide dual in-line package
Dauble poly N-channel silicon gate MOS technoiogy
100% MIL-STD-B83 reliability assurance testing

GENERAL DESCRIPTION

The AmB01E6 is a high speed, 16k-bit, dynamic, read/write
random access memory, It is organized as 16,384 words by
1 bit per word and is packaged in a standard 16-pin DIP. The
basic memory element is a single transistor cell that stores
charge on a small capacitor. This mechanism requires periodic
refroshing of the memory cells to maintain stored information,
Al input signals, including the two clocks, are TTL compatible.
The Row Address Strobe (RAS) |oads the row address and the
Cotumn Address Strabe (CAS) loads the column address. The
row and cotumn address signals share 7 input lines. Active
cycies are initiated when RAS aoes low, and standby made is
entered when RAS gaes high. In addition to normal read and
write cycles, other types of cperations are available to improve
varsatility, performance, and pawer dissipation.

The threestate output buffer turns onlhen the column acecess
time has elapsed and turns off after CAS goes high. Input and
output data are the same polarity.

BLOCK DIAGRAM

WRITE

CLOCK
GENERATUR
MO

RAS

Yoo

WRITE — e
CLOCKS

L

- ¥54

——— YEE

MULTIPLEXED
Genbeaton P paTa
] i |_euvrres
TLOCK
J— NO. 2 HO‘JT. e DATA, T
cas - W BUFFER
RELEASE
8 DUMMY CELLS
e l MEMORY ARFAY
A3 iy . i o2
a3 g DECODER row | 128 SENSE.AEFRESH AMPS oAt
BUFFERS 1128 Lines | eus
a2 %43 | DATA SELECT
j ot
Al m— | MEMORY ARRAY
AD
CUMMY CELLS
| _SACCLUMY
!— SELECT LINES
Hmg [ -y, Bt
|
* MOS-180
ORDERING INFORMATION
Ambient Package Access Time
Temperature Type A00ns 250ns 200ns 150ns
0°C = Ty = +70°C Hermetic DIP AMOOISCDC AMIQIEDDC AMOOI6EDC AMSUBFDC
sAE Molded DiP AMIECPC ANMSJBDPC AMSOIGEPC AMOQ16FPC
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Am9016 (Commercial)

CONMNECTION DIAGRAM
o~ |
ves [] 1 16 [ Jvas
o] 1o AD—A6  ADDRESS INPUTS
CAS COLUMN ADDRESS STROBRE
W] # ] oo ol DATA IN
maE ]+ 1] Jae Do DATA QUT
Am8016 ) RAS ROW ADDRESE STROBE
sa[]e 12 [ VoD POWER 1+12V)
az2[7]s 1 [ Jae vCe POWER I+5V)
vSS GROUND
w0 10 e VBE POWER (-5V}
veo[]s s Jwee WE WRITE ENABLE
Top View
Pin1is m_arkad for orientation.

MAXIMUM RATINGS beyond which usefu! lifs may be impaired

Storage Temperature

—65°C to +150°C

Ambient Temperature Under Bias

0°C tc +70°C

Voltage on Any Pin Relative to VBB —0.5V to +20V
VDD and YCC Supply Voltages with Respect 1o VSS ~-1.0V to +15.0V
VBB - VS5 (VDD ~ VS5 > 0V) oV
Power Dissipation 1.0W
Shont Circuit Output Current 50mA

The products described by this specification include internal circuitry designed fo protect input devices from damaging accumulation of
static charge. It is suggested nevertheless, that conventional precautions be observed during sterage, handling, and use in order to avoid

exposure to excessive voltages.

OPERATING RANGE

Amblent Temperature
| 0C=T, < +70C

VDD VCC vss
| +tev=10m | +sv=10% | 0

VEB
| —5.0v=10% |

ELECTRICAL CHARACTERISTICS over operating range (Notes 1, 11)

Am9016X
Parameters Dascription Test Conditlons Min. Typ. Max. Units
VOH Cutput HIGH Voltage 10K = -5.0mA 2.4 VCC Valls
VoL Output LOW Voltage I0L = 4.2mA VS8s 0.40 Volis
VIH nput HIGH Voltaga for Address, Dala In 2.4 7.0 Volts
VIHC Input BIGH Voltage for CAS, RAS, WE 27 70 Volts
VIL Input LOW Voltaga -1.0 0.80 Volts
[[3.4 Input Load Current VES = V= 7V —10 10 A
IcZ Output Leakage Current W85 = VO = VCC, Output OFF =10 10 puA
Icc VGG Supply Curent OCutput OFF {Nate 4) -10 10 HA
Standby, RAS = VIHC 100
IBB VBB Supply Gurrent, Average i by - ? - gA
Operating, Minimum Cycle Time 200
. RAS Cyeling, CAS Cycling,
Operating it Minimum Cycla Timas a5
RAS = VIL, CAS Cycling, ’
10D VDD Supgly Current, Average Page Mode  1DD4 Minimum Cycla Times a7 mA
RAS Only 1003 HA§ Cyeling, CA_S = VIHC, a7
Rafrash Minimum Cycle Times
Standby IDD2 | RAS = VIHG 1.5
) RAS, GAS, WE Inputs at GV, f = tMHz 10
Cl Input C. t 3 ! '
nput Lapactiance Address, Data In Nominal Supply Vottages 50 oF
cQ Qutput Capecitance Cutput OFF FAH
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Am3016 {Commerclal}

SWITCHING CHARACTERISTICS over operating range {Notes 2, 3, 5, 10)

Am3nieC Amani16D Am3D16E Am90i6F
Parameters Description Min Max Min Max Min Max Min Max  Units
tAR RAS LOW 10 Column Address Hold Time 200 160 120 95 ns
CHASC Column Address Sekup Time -10 -10 -10 -10 ns
tASR Fiow .Address Sel-up Time 0 Q 1] ¢ ns
tCAC Access Time frgm EA;‘-EW(H;:te 6) 185 165 135 100 ns
(CAH CAS LOW 1o Column Address Hold Time 85 75 55 45 ns
ICAS CAS Pulse Width 185 |10000 | 185 | 10000 | t35 | 10,000 | t00 | 10000 | s
ICF Fage Mode CAS Precharge Time 100 100 80 60 ns
1CRP CAS 10 BAS Prechargs Time —Z0 -20 20 -20 n;
1CSH CAS Hold Time 00 250 200 150 ns
1CWD CAS LOW 1o WE LOW Delay (Note 9 145 125 95 70 ns
CWL 'WE LOW 1o CAS HIGH Set-up Time 100 85 70 50 ns
\OH 533 #ﬁ:: ;:h:o\t'vea;;ow to Data In Valid g5 25 55 45 ns
IDHR | RAS LOW to Data in Valid Hold Time 200 150 2 | 95 ns |
oo [BanpsmecTSion: : : : : -
1OFF CAS HIGH to Quiput OFF Delay 0 60 0 60 ) 50 o | 40 ns
IFC Page Mode Cycls Time 295 275 225 i 170 ns
IRAC Access Tims from RAS [Note 6) 300 250 200 | 150 ns
IRAH RAS LOW to Raw Address Hold Time a5 as 25 20 ns
tRAS RAS Pulse Widih 300 | 10000 | 250 |10000 | 200 | 10000 | 156 | 10000 | ns
IRC Random Read or Write Cycle Time 460 410 375 320 ns
RCD FAS LOW 1o CAS LCA Delay (Note 6) a5 15 38 85 25 65 20 50 ns
) tRCH Read Hold Time 8] 0 8] o oms |
tRCS Read Set-up Time 0 a4 ns
REF | Relresh Interval ’ 2 2 2 LI ms
IRMW Read Modify Write Gycle Time 800 500 405 320 ns
tRP RAS Frecharge Time 150 150 120 100 ns
tRSH CAS LOW to RAS HIGH Detay 185 165 135 100 ns
tAWC Read/Write Cycle Time 525 425 375 320 ns
tRWD RAS LOW to WE LOW Delay (Note 9) 260 210 160 120 ns
tRWL WE LOW to RAS HIGH Set-up Time 100 85 70 50 ions
tT Transition Time 3 50 3 50 3 50 3 35 ns
WEH Wrile Hold Time 85 75 55 45 ns
tWCR RAS LOW to Write Hold Time 200 180 120 95 ns
WCS I:_El';g';v lo GAS LOW Set-up Time -20 20 -20 | -20 ns
WP Write Pulse wigth T es | s 55 | 45 ns
NOTES méximum value listed for tRCD is shown for reference purposes

1.

2.

Typical values are for T, = 25°C, nominal supply voltages and
nominal processiny paramelers,

Signal transition Hmes are assumead to be 5ns. Transition times are
measured between specified high and low logic levels,

. Timing reference levels for both input and cutput signals are the

spacified worsl-case logic levals.

. WCC is used in the output buRler only. ICC will therefore depend only

on leakage current and oulpul Igading. When Ihe output is ON and
at a logic high level, VGG is connected to the Data Cut pin through
an equivalent resistance of approxirmately 135{). tn standby mode
YCC may be reduced ta zero without alfecting stored dala or refresh
cperations.

. Qutput Ivading is two standard TTL loads plus 100pF capacitance,
. Both RAS and CAS must be low to read data. Access timing will

depend on tne relalive positions of their falling edges. When tRCD is
less than the maximum value shown, access fime depends on RAS
and tRAC governs. When tRCD is more than Ihe maximum value
shown access lime depends on CAS and tCAC govemns. The

only and does not restrict operation of the part.

7. Timing refarence points for data input set-up and hold times will

depend on what type of wrile cycle is being performed and will be
the iater laling edge of CAS or WE.

8. At least eighi initialization cycles that exercise BAS should be per-

formed after power-up and belore valid operations are begun.

5, The tWCS, tRWD and tCWD paramelers are shown for referance

10.
1.

purpeses anly and do not restrict the operating flexibility of the part.
When the falling edge of WE follows the falling edge of CAS by at
masttWCS, the data autput bufier wili remain off for the whole cycle
ang an “early wnte” cycle is defined. When the falling edge of WE
follows the faling edges of AAS and CAS by al leasl tRWD and
ICWD respectively, the Data Out from the addressed ceft will be
valid at the access time and a "read'wrile” cycle is defined. The
talling edge of WE may aiso occur al inlermediate positions, but the
condition and validity of the Data Qut signal will not be known.
Switching characteristics are lisled in alphabelical order.

All voltages referanced to VSS.



Am96 (Commercial)

SWITCHING WAVEFORMS

READ CYCLE
AL - - — ]
s N . N
1ACD o tASH L
AR —
= N 7
LASR T ‘_I 1AEE ——= —1:_ A= AR
y
ADCRESS m AW ADDAESS m COLUMN ADDRESS
X
- EROS -.| WEH fa - |
. asc W
oo gL WALID DAA E—
MOS- 12
‘WRITE CYCLE (EARLY WRITE!
tPC
! IRAS
I
m \_ ] ji’- i
; AED — WREH - I LY
- = Ay & ] l
A e e cli = . = 1CaAH —={ CAP N
ADDRELS m ROW ALDRELS m COLUMN ADDRESS
LWL E
[t —— ot N W WY
e o XA I R XXX EXAXNAA)
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oalh R"I
o J— G B BRI
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N
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—
we .
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|
| SIOOOCE O R XXX KX K R X OOz ORI TR TR o X
Bt  atbalall ' W S
MOS- 184
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AmY016 {Commercial)

SWITCHING WAVEFORMS (Cont.)

RAS ONLY REFRESH CYCLE
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Am9018 (Commercial)

APPLICATION INFORMATION

The AmB0i6 electrical cannectians are such that if power is
applied with the device installed upside down it will be perma-
nently damaged. Precautions should be taken to avoid this
mishap.

OPERATING CYCLES

Random read operations fram any location hold the WE line

high and follow this sequence of events:

1} The row address is applied to the address inputs and RAS is
switched low,

2} After the row address hold time has elapsed, the column
address Is applied to the address inputs and CAS is switched
low.

3} Following the access time, the output will turn an and valid
read data will be present. The data will remain valid as long
as CAS is low.

43 CAS and RAS are then switched high to end the operation,
A new eycle cannot begin until the precharge period has
elapsed.

Random write operations follow the same sequence of events,
except that the WE line is low for some portion of the cycle. If
the data to be written is available early in the cycle, it will
usually be convenient to simply have WE |ow far the whole
write operation,

Sequential Read and Write aperations at the same location can
be designed to save time bacause re-addressing is not necessary,
Aread/write cycle holds WE high until a valid read is established
and then strobes new data in with the falling edge of WE.

After the power is first applied to the device, the internal cir-
cuit reguires execution of at least eight initialization cycles
which exercise RAS before valid memaory accesses are begun.

ADDRESSING

14 address bits are required to select one location out of the
16,384 cells in the memary, Two groups of 7 bits each are
multiplexed onto the 7 address lines and latched into the
internal address registers. Two negative-going external clocks
are used to control the multiplexing. The Row Address Strabe
{(RAS enters the row address bits and the Column Address
Strobe [CAS) enters the column address bits.

When RAS is inactive, the memory enters its low pawer stand-
by mode, Onee the row address has been latched, it need not
be changed for successive operations within the same row,
allowing high-speed page-mode operations,

Page-mode operations first establish the row address and then
maintain RAS low while CAS is repetitively cycled and desig-
nated pperations are performed. Any ¢olumn address within
the selected row may be accessed in any sequence. The maxi-

murn time that RAS can remain low is the factor limiting the
number of page-mode eperations that can be performed,

Multiplexed addressing does not introduce extra delays in the
access path, By inserting the row addrgss first and the column
address second, the memory takes advantage of the fact that
the delay path through the memory is shorter for column
addresses. The column address does not prapagate through the
cell matrix as the row address does and it can therefore arrive
somewhat later than the row address without impacting the
access time.

REFRESH

The AmB0186 is a dynamic memory and each cell must be re-
freshed at least once every refresh interval in order to maintain
the cell contents. Any operation that accesses a row serves to
refresh all 128 cells in the row. Thus the refresh requirement
is met by accessing afl 128 rows at [east once every refrash
interval. This may be accomplished, in some applications, in
the course of performing normal aperations. Alternatively,
special refresh operations may be initiated. These special
operations could be simply additional conventional accesses ar
they cauld be “RAS-anly* cyeles. Since only the rows need to
be addressed, CAS may be held high while RAS is cycled and
the appropriate row addresses are input. Power required for
refreshing is minimized and simplified control circuitry will
ofien be possible.

DATA INPUT/QUTPUT

Data is written into a selected cell by the combination of WE
and TAS while RAS is low. The later negative transition of WE
or CAS strobes the data into the internal register. In a write
eyele, if the WE input is brought fow prior to CAS, the data is
strobed by CAS, and the set-up and hold times arg referenced
to CAS. If the cycle is a read/write cycle then the data set-up
and hold times are referenced to the negative edge of WE.

In the read cycle the data is read by maintaining WE in the
high state throughout the portion of the memory cycle in
which CAE is low. The selected valid data will appear at the
output within the specified access time,

DATA OUTPUT CONTROL

Any time CAS is high the data output will be off. The cutput
contains either one or zero during read cycle after the access
time has clapsed. Data remains valid from the access time until
CAS is returned to the high state. The output data is the same
polarity as the input data,

The user can control the output state during write operations
by cantrelling the placement of the WE signal. In the “early
write” cycle {see note 9) the output is at g high impedance
state throughout the entire cycle.

POWER CONSIDERATIONS

RAS andfor CAS can be decoded and used as a chip select
signal for the AmB8016 but overall system power is minimized
if RAS is used for this purpose. The deviges which do not
receive RAS will be in low power standby mode regardless
of the state of CAS.

At all times the Absolute Maximum Rating Conditions must

-be abserved. During power supply sequencing VBE should

never be more positive than VS8 when power isapplied to VDD,
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Am916 (Commercial)

IRAC {VDD}JRAC (VDD = 12V}
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Am2016 (Commercial)

Input Voltage Levels

TYPICAL CHARACTERISTICS (Cont.)

Input Yoltage Levels

Input Voltage Levels
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Am9016 {Commercial)

Y-Address Lines
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Am9M16 {Commercial)

Metalllzatlon and Pad Layout

DIE SIZE 0.106” X 0.205"
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Am9044 - Am9244

4096 x 1 Static R/W Random Access Memory

DISTINCTIVE CHARACTERISTICS

& LOW OPERATING POWER (MAX)
Am9044/AmB244 385mW (7OmA}
AmSDL44/Am92L44 275mW (50mA)

¢ LOW STANDBY POWER {MAX)
Amg2L44 110mW (20mA)

e Access times down to 200ns (max)

» Military temperature range available to 250ns (max)

& Am9044 is a direct plug-in replacement for 4044

& Am8244 pin and function compatible with Am8044 and

4044 plus CS power down feature
* Fylly stalic — no clocking
® [dentical access and cycle time
® High putput drive —
4.0mA sink current @ 0.4V
o TTL identical Interface loglc levels
* 100% MiL-STD-883 reliability assurance testing

GENERAL DESCRIPTION

The AmS044 and Am9244 are high parformance, static, N-
Channsl, read/write, random access memories organized as
4096 x 1. Operation is from a single 5V supply, and all input/
output levels are identical to standard TTL specifications. Low
power versions of both devices are avallable with power sav-
ings of about 30%. The AmB044 and Am9244 ars the same
except that the Am9244 offers an autornatic CS power down
feature.

The Am3244 remains in a low power standby mode as tong
as C3S remains high, thus reducing its powsr requirements.
The Am9244 power decreases from 385mW 1o 165mW in the
standby mode, and tha Am92L44 from 275mW to 110mW. The
CS input does not affect the power dissipation of the AmS044.

Data readout is not destructive and the same polarity as data
input, TS provides for easy selection of an individual package -
whan the outputs are OR-tied. The outputs of 4.0mA for
Am9244 and Am2044 provide increased short circuit current for
impraved compacitive drive.

BLOCK DIAGRAM

CONNECTION DIAGRAM

3
- -0 wee
%—W aporgss o []1® 15[ vee
2 []
A —[’k__ GND AUDRESS t [ 2 17 [ ADDRESS &
1
DOR E 18 || ADORESS 7
Ag *‘x aow MEMORY ARRAY ADDRESS 2 [[] M E
54 ROWS DORESS 3 [ 4 1 ADDRESS 8
g Lx SELECT 64 COLUMNE A s3] * | Jaoomes
1E ADDRESS 4 [ % 14 [ ] ADDRESS 9
A
» —1% aoDRESS 5 [ 6 13 [] ADDRESS 19
15
Ag —x ] DATA OUT [ 7 12 [] ADDRESS 11
I WAITE ENABLE [ & 1 [JOATA N
T -
on 1 COLUMM L3 CIRCUITS cour aho (v55) []9 10 | ] CHiP SELECT
CULUMN SELECT
= W
12] 8| s| a| 4] 1
By Ay By A3 Mg Avy
wE 2
Top View
WOS-258 Pin 1 is marked for otientation, MOS-257
ORDERING INFORMATION
Accesa Times
lcc Am9oHd Amaz24
Ambiant Package | Current i
Temperature Type Leval 450ne 300ns 250ns 200ns 450nm 300ns 250ns 200ns
Plastic oA | AMSOMEPC | AMBOMCPC | AMDGMDPC | AMDOMERC | AMSZMEPC | AMI24ACPC | AMBZSIDPC | AMIZ4ERG
0 = Ty = +70°C S0mA | AMIOL44BRC | AMSOLMCPC | AMDOL&DPC AMIZLABPG | AMSZLAICPE | AMS2LIADRPG
A Hermel TOmA | AMSO4EDC | AMSOMCDC { AMIOMODC | AMDOMEDC | AMSZMEDC | AMSRAACDG | AMBZA4DDC | AMS2A4EDG
armete SImA | AMGILAMEDS | AMDOLAACDE | AMBOL4ADDGC AMBZLUBDC | AMIBLMCTC | AMOZLAACDC
S5C s Ty = +125°C Hermatlc B0mA | AMBQMEDM | AMSO4ICOM | AMBOHDDM AMIZAEOM | AMSZ4COM | AMEZ44DDM
- -~
A fma | AMIOLABOM | AMIOLAAGDM AMBZLaaEDM | AMspL 44c0M
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Am9044 « Am9244
MAXIMUM RATINGS beyond which usefu! life may be impaired

Storage Temperature

—65°C ta +150°C

Ambient Temperature Under Bias

—55°C to +125°C

VCC with Respect to VSS —0.5V to +7.0V
All Signal Voltages with Respact to V55 —0.5V to +7.0V
Power Dissipation {Package Limitation) 1.0W

10mA

DC Output Current

The products described by this spacification include internal circuitry designed to protect input devices from damaging accumulations
of static charge. It is suggested nevenheless, that conventional precautions be observed during storage, handling and use in order to

avoid exposure to excessive voltages.

OPERATING RANGE

Part Number Ambient Temperature VSS ¥CC Part Number Ambient Temperature VSS VCC
AmS044DCiPC AmIca4n
AmB0L44DC/PC " - N i AmIoL44DM R . .
AM92440CPC 0°C = Ty = +70°C OV | =50V =10% AmIzA4DM 55°C = Ty, = +125°C oV | +5.0V £10%
AmS2L44DCIPC Am@2L44DM
ELECTRICAL CHARACTERISTICS over operating range Am9244XX Amag44xXx
AmIEL4AXX AmSOLA4XX
Parameter Description Test Conditions Min. Typ. Max. Min. Typ. MWax. Units
) VOH =24V VCC =45V | 70°C -10 1.0
10H Qutput High Current ma
VOH = 2.4V VCC =458V | 125°C -4 -4
1oL Output Low Current VOL = 0.4V Ta= -70°C 40 4.0 mA
viputhow-urren e Th= +125°C 32 32
VIH Input High Vieltage 20 vCC 20 YOO | Volts
VIL Inpul Low Voltage =05 0.8 -5 0.8 Volts
X Input Load Current V58 = ¥i=VCC 10 10 A
04V=VO=VCG | Ta- -125°C -50 50 | -50 50
A
I0Z Outpul Leakage Currant Cutput Disabled Ta = 270°C 0 0 0 0 H
i Input Capachiance (Note 1) TestFrequency = 1.0MHz 30 | 80 | 30 | 50
- Ty = 25°C, All pins al 0V Pk
clo 11O Capacitance {Note 1} A Alp 5.0 6.0 l C 6.0
ELECTRICAL CHARACTERISTICS overoperating range
Amoz2L44 Am9244 Am9oL44 AmSg44
Parameter  Descriplion Test Conditions Typ- Max. Typ. Max. Typ. Max. Typ. Max. Units
1o VCC Operating Max, ¥CC T8 = VIL Tp=0C 50 70 50 70 mA
Supply Current for AmS244/920.44 Ta= ~55°C 60 80 &0 &0
Automatic €5 Power | Max. Ve Ta = 0°C 20 30 - -
IFO g m#A
Down Gurient R Ts = —55°C 22 33 - -
Notes: 4. The internal write time of the memory is deifined by the

1. Typical values are for Ty = 25°C, nominal supply voltage

and nominal processing parameters.

For test purposes, not more than one output at a time

should be shorted. Short circuit est duration should not

axceed 30 seconds.

3. Test condilions assume signal transition times of 10ns or
less, timing reference levels of 1.5V and output loading of
one standard TTL gate plus $100pF.

2.
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overlap of CS low and WE low. Both signals musl be low
to iniliate & write and either signal can terminate a write by
going high, The data input setup and hold timing should be
referenced to the rising edge of the signal that terminates
the write.

. Chip Select access time {tggo) is longer for the Am9244

than for the Am9044. The specified address access time
will be valid only when Chip Select is low spon encugh for
teo 10 elapse.



SWITCHING CHARACTERISTICS over operating range {Note 3)

Am9044 » Am9244

AmS0a4B Am9044C Am3043D AmS9044aE
Am9244B Am3244C Am9244D Am9244E
Parameter Description Min. Max. Min. Max. Min. Max. Min. Max. Units
Read Cycle )
Address Valid 1o Address Do Nol Care Time
tRC {Read Cycls Time) 450 200 250 200
Address Valid to Data Qut Valid Delay
1A {Address Accass Time) 450 300 250 200
) Amod44 100 100 70 70
1Co Chip Select Low to Data Cut Valid (Mate 5)
Amaz44 450 300 250 200 ns
tCX Chip Select Low to Data Out On 20 20 20 20
tOTD Chip Select High 1o Dala Qut OH 100 20 6D 60
10HA Address Unknown to Data Out Unkngwn Time 20 20 20 20
Write Cycle
Address Valid to Address Bo Not Care Tima :
tWC (Writs Cycle Time) 450 300 250 200
W Write Enable Law to Ama044 200 150 100 100
Write Enable High Tima ({MNote 4) Am9244 250 200 150 150
tWR Write Enable High lo Address Do Mot Care Time 0 a o] a
toTW Write Enable Low to Data Out Off Delay 100 80 60 &0
oW Data In Valid to Write Enable High Time 200 150 100 100
tOH Write Enable Low o Data In Co Not Care Tima a 0 o a ns
AW Address Valid o Write Enable Low Time a 0 0 0
tPD Chip Select High to Power Low Delay (Am9244 only} 200 150 100 100
tPU Chip Select Low to Power High Delay (Am9244 anly) o 0 o [v]
W Chip Select Low to Write Enable High Time | Am3044 200 150 100 100
{Note 4) Amg244 250 200 150 150
two Write Enable High To Cutput Tum On 100 100 o 70
SWITCHING WAVEFORMS
i HEA?H%\’CI.E | i HEAI:RCC\"CLE i |[ WR.ITSN{?‘CLE___I
oW
‘ ‘ |"_:~u1‘s &
|
o5 AR i
SELECT
1 | taw WA
i : UL A
. INOTE 4)
WRITE H
EHABLE . ’ l—tc0 :
|
.-__-mx—‘ mllu_ ‘ tc){———-‘ tm—-—_ wWa
L)
paTA DUT A2 . 3
Lum;; ESE _‘| l [ uul'.IhAREss' ]l _] 1oH
ACCESSE) — IOHA ACCESS) P HOHA: o Vo ol
DATA IN 5"::;’:5
POWER DOWN WAVEFORM (Am9244 ONLY)
SELECT
‘PU—H w0
L] ﬂ
MOS-258
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AmS044 - Amg244

TYPICAL CHARACTERISTICS

Figure 1. Bit Mapping Information.

11

Typical ICC Typlcal tace Typical C Load Versus
Versus VCC Characteristics Versus VCC Characteristics Normalized tacc Characteristics
1.50 oo B T ™ T 115
Ty = 25°C 12 Ty = 25°C Ta = 25°C
1256 |—— 110 ]
[+] o {4 | o L
2 ml_ Ry g ! g
X ~] =
S = o N o 1.05 ot
] 075 / AmAD44 AND Ama244 8 o P
AGT B - t = -
g f (ACTIVE) g Am9044 AND AmS2d4 200 AmS045 AND AmI244
T I 7 o N - g — 3
=} / . =] o
z Z 0y ]
025 / / : ; 035
AmSz44 {STAND la\f'] :
1 | |
1] 18- 1]
o 1 2 3 4 5 & 7 0'84.0 4.5 50 5.5 60 oo 200 00 400
vee vee CAPACITANCE LOAD — pF
Normalized tace Normalized 1CC
Versus Ambient Temperature Versus Ambient Temperature
14 T i | 13 T -
VCC = 5.0¥ I VCC = 5.0V |
1.3 - 1.2
§ | ] 8 P J
1.2 T T o 11 | T
g AmI0AL AND Amazas | | g8 . N Ami044 AND AmEzad
N g4 —— g 1 > |
2 J/ -
E 1.0 s L oo ] \\
z = (
08 /./ 0.8 | I
0.8 07 ]
-35 —25 ] 25 =0 70 100 125 —~B5 -25 1] 25 [:1r) 70 100 125
Ts — AMBIENT TEMPERATURE - °C Ts — AMBIENT TEMPERATURE - °C
MOS-259
BIT MAP
LI Voo Ag
1 2 Vap 18 17 15 Ay
15 A
Address Deslgnators *
External Intarnal
AD AZ
Al Al
A2 Al
A3 AR
Ad A9
AS A0
AG AJ
A7 Ad
AB AS
A9 AT
ATQ AS
All Al
14 &
13 Ag
12 An
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Am9101/Am91LO1/Am2101 FAMILY

256x4 Static R/W Random Access Memories

AmS101A
PART AmYIOIR AMS101C
NUMBER Am2101 Am210%-2 Am31LO1A AmI1LO0TE AMSILOIC AmMS1010
Am2101-1
A‘T:ﬁgs 100005 650ns 500ns 400ns 300ns 250ns

DISTINCTIVE CHARACTERISTICS

& 75f x 4 organization
» Low operating power
125mW Typ: 290mW maximum — standard powaer

100mW Typ: 175mVY maximum — low power

FUNCTIONAL DESCRIPTION

The AmO101/AmI1LO1 series of devices are high-perfarmance,
low-power, 1024-bit, static, readfwrite random gccess memaries.
They offer a wide range of access times including versions as fast
as 200nms . Each memaory is implemented as 256 words by 4 hits per
word, This arganization permits efficient design of small memary

+ DC _Standby mada re.ducz.s power up ta 84% systems and allaws finer rescdution of incremental memory depth.

* Logic voltage [evals jdentical to TTL

» High cutput drive — two fult TTL foads Thesa _memorics may  be operated in a DO standby f'm‘}de Ifcr

« High noise immuaity — full 400mv reductions of as r'rlluch asIB4 percent of the normal power dissipation,

e Single 5 valt power supply — Data can be retained with a power supply as {ow as 1.5 volts. Tha

' . i L10% mili iow power AmSTLO1 serigs offer reduced power dissipation during
- .
to c'arances. " .commercna T riiary . . . nerinal aperating conditions and even lower dissipation in the stand.
* Uniform switching characteristics — access times insensitive to by mode

supply variations, addressing patterns and data patierns he Chip E ; ) high ard .
» Both military and commercial temperature ranges available The Chip Enable input cqn_troi_sugrngls act as hinh arder addrass lines
 Two chip enable inputs and they contrel the write amplifier and the output buffers, The
. Output Disable signal provides independent eontral over tha output

& Qutput disable control state of enabled chips.

*®  Zerp address set-up and hald times for simplified timing hesa devi e , Froch .

& 100% M| L-§TD-883 reliability assurance tesling T esc.‘ k evices are all fully st?tlc and no refres Opera_tions OT SEN5a
amplifiers or clocks are required, Input and qutput signal levels are
identical to TTL specifications, providing simplified interfzcing and
high noise immunity. The cutputs will drive two full TTL loads for
increased fan-aut and better bus interfaging capability.

AmD101 BLOCK DIAGHAM CONNECTION DIAGRAM
Top View
L agoressa[]1® 22 F g vl
-}
LI HE .
! §E _J\ - ans s oxs aonrEss 2[ ] 2 HE BEELE-T
Ay —a| I-UE Sroxaie GTORAGL GTORAGE STONAGE - TR
Sz ﬁ/ AARAY ARRAY LRRAY ARAAY ApaRess T[] a z0 | WRTTE ENABLE
Ay e 5z _
N 2 anpacsso[ |4 1w ] EAIF ERRELE 1
a9 —] |
acoresss[ 6 14 [7] on TPUT DI3ABLE
ancrzsse[ |8 7 [ eiPenaBLE 2
aperess T[] 7 6 [Joaracura
ag ] . = enn veg [ 5 15 [Juarama
COLUKMN DECOOE T INPUT CINTROLY =— CE1 DATA N 'IE E] 14 jDATﬂ auT 3
A e ] AUTPUT BUFFERSSELELT L3 K
HEABLE LOT ¢ [=— tE2 patagut 1w 1w [gratams
ﬂ-,—,.__... j=— 02
I Y ] I ] ] l | natanz[] 11 12 [Joaracurz
Oty DIy S Jlp Dy Dy DOy Dy .
MOS-243 Mote: Flat Pack varsion avallable In 24.pin package. MOS-344
ORDERING INFORMATION
Ambient Package Power Access Times
Femperature Type Type
Specification YP $000ns 650ns 500ns 400ns 300ns 280ns
F2101-1
Standard F P 1-, B! P AMHATICF
Molded DIP t 2100 21012 AME101APC AMZ101BPC g CPC AMBIQ1DPC
AMITLOIBCP L}
0°C 1o +70UC Low AMA1LOTAPC 91L0 AMBILOICPC
C2101-]
Hermetic DIP Standard c21m £2101-2 AMI101ADC AMI101BDC AMS101C0C AMII0100C
Low AMIILO1ADC | AMSILOMIEDC | AMSILDICDC
. Standard AMI10tADM AMS10180M AME101COM
Hermetic DIP
) o Low AMIILOTADM| AMIILDIBDM | AMIILOICDM
5 Cta+125C
Herrntic Flat Pack [ St2ndard AMBICIAFM | AMB101BFM
crmetic & ac
Low AMBTLOMAFM | AMS1LOYBFM
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Am9101AMSILOT/AM2101 Family
MAXIMUM BATINGS abave which the useful fife may bea impaired

Storage Temperature

—65°C to +150°C

Ambient Temperature Under Bias

—55"C to +125°C

Ve With Respect to Vgg, Continuous 0.5V to +7.0V
DC Veltage Applied to Qutputs -5V to+7.0V
DC Input Voltage —0.5V o +7.0V
Power Dissipation 1.0W
ELECTRICAL CHARACTERISTICS
AMGI0IPL, AMS101DC Ta=0°Cte170°C Am9101/
AMDILOIPS Arm91L0100G Voo = +6.0V 5% Amo1Lm Am2101
AM2101 Family Family
Parameters Description Test Conditions Min., Max. Min., Max. Units
W, o} HIGH Vol v, MIN lon 7 ~200A 24 vol !
utput oltage = . - — alts
aH e 9 cc IOH = —150A 2.2 |
laL = 3.2mA 0.4 Vol
= olts
VoL Output LOW Valtage Voo = MIN, ToL = 20mA 0.45 |
Viy Input HIGH Yaltage 20 | Vg 22 yVeg | Vol
Vi Input LOW Voltage ~05] 08 | 05085 | vons |
" Input Load Current Vo = MAX., OV < V| = 525V 10 [ 10 uA
v =V 5.0 15
I oy Output Leakage Current VCE = VH QUT ~ “ce BA
VouT = 04v -10 =50
AmI101A/B 50 |
AmOIMICID/E 55
' T, = 265°C &0
cet A Amg1LO1AB 3
Data out open Am1LO1C 34
Power Supply Current Voo = Max. mA
Vin = AmMII01 A/B 55
N = Voo
AmS10i1C/DIE 60
lecz Ta=0"C 70
Am91 LI AB 33
Amg1L0IC 3B
ELECTRICAL CHARACTERISTICS Am9101/
AMaTo10OM, AM101FM Tpa = —55Cro+125°¢C Am91LO1
AMO1LOTOM, Ama1LOTFM Vpe = +5.0V £10% Family
Parameters Description Test Conditions Min. Max. Units
v Output HIGH Voita [ 200uAa Vee = 4.78Y 24 Vol
utput a ==
CH P . OH “ Voo - 45V 2.2 o
Var Output LOW Voltage Voo =MING Ig = 3.2mA 04 Volts
Vi Input HIGH Voltage .0 Voo Valts
ViL Input LOW Valtage ~0.5 0.8 Volts
I Input Load Current Yoo = MAX OV < Vi = 5.5V 10 HA
ILo Output Leakage Currant VEZE = ViH Yout = Vee 0 A
Voyut =04V —10
; ! Am9101A/E 50
lecs Tp-28°C AMI101C 55
; . AmB1LO1A/B I
Dataout apen | AMO1LOIC 24
Pawer Supply Currant Voo = Max. : mi
Vin - Voo Am91014/B ,: 50
o AmQIe 65
lcca Tp=-B5"C o
! AMSTILOMAIB ) | 37
| | AMIILOIC | a0
CAPACITANCE
Paratneters Description Test Conditions Typ. Max. Units
Cin Input Capacitanee, Vjy = OV . Am2101 40 8.0 .__I pE
' 25°C. = 1MH AmM2101/AmI11.01 3.0 6.0 |
" - 2
) A ‘ AMZ101 8.0 12
CouT Qutput Capacitance, VYouT=0v i pF
AmI101/AmB1LO01 6.0 940 i
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Am9101/AmIILO1/Am2101 Family

SWITCHING CHARACTERISTICS over operaling femperature and voltage range
Quiput Load = 1 TTL Gate + 100pF Ty = 010 70°C Vg = +5V =5%
Transilion Times = 10ns Ty = —551t0 +125°C Voo = +5V 2109
Input Levels, Output References = 0.8V and 2.0V
Y01A 9101B 9101C

2101 2101-2 21011 91LOTA 91L01B giLoic o1
Parameters Descriptlon Min Max Min Max Min Max Min Max MIn Max Min Max Min Max Units

tac Read Cycle Time 1000 650 500 : 500 400 304 250 ns

ta Access Tima 1000 BS0 500 500 400 200 250 | ns
Chip Enable to Output , [

lco ON Delay (Note 1) 800 400 ! asp 200 175 150 125 | ns
Qutput Disable to Oulput N

top ON Delay 70O 350 300 175 150 125 100 ns
Previous Read Data Valid wih H

fon Raspect la Address Change 0 0 ¢ 40 0 40 30 ns
Qutput Disable to Output

toF GFF Delay ¢ 200 0 150 o 150 | 5.0 (125 | 5.0 | 100 | 50 | 100 } 5.0 75 ns
Chip Enable to Cutpul

toF2 OFF Delay 0 |200| 0 [156) 0 |50 10 [125] 10 |15 [ 10 | 160 | 10 | 100 | ns

wo Write Cycle Time 1000 650 500 500 400 300 250 ns

b Addrass Set-up Time 150 150 100 o] ] o] o] ns

typ Write Pulse Width 750 400 300 175 150 125 100 ns

ew Chip Enaple Set-up Time 900 550 400 175 150 125 100 ns
(Note 1)

twm Address Hold Time 50 50 50 a o] G 1] ns

low Input Dala Set-up Tima 700 400 280 150 125 100 B5 ng

toH Input Data Hold Time 100 100 00 1] 7] o o ns

Note: 1. Both CE1 and CE2 must be bue to enable the chip.

SWITCHING WAVEFORMS

READ CYCLE WRITE CYCLE

B

ALDIRESS

CHIF ENABLE 1

CHIP EMAHLE ¥

WRHRITE CRADLE f

OUTFUT DISKELE

A

4
2_.
=
5

o

DATA CUT

'a ! I.._ oy — - -ty

DATA IN ‘ DATA INFUT STABLE X
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Am3101/AmI1LOI/Am2101 Family

CONNECTION DIAGRAM

Top View
Flat Package
anoress 3[ ] * ~ 2 [ Yee HEv
seoRressz[] 2 23 [C_] AnDRESS 4
anukess [ 2 22 [ WRITE ENABLE
aparess o 2 71 [ |CWFERARLE 1
aporesss[] s 20 [] quTruT DIS2BLE
ADDRESSE[ | 6 18 [ | EHIPENABLER
ADDRESS?[ | 7 15 []paraouta
|GNm\.r55|___ 3 17 [ |oaTalNd
ke[] o 16 |_]DATAOUTS
we[—] o 15 [Cloataina
oatam 1 [ 1 1a [ JoaTacurz
pataouT 1Y 12 13 [ ]baTa Nz

Pin 1 is marked far orientatian,

MOS- 348

DEFINITION OF TERMS
FUNCTIONAL TERMS

CE1, CE2 Chip Enable Signals. Read and Write cycles can be
executed only when both GE1 is low and CE2 s high,

WE_Acti\re LOW Write Enable, Datais written into the memaory
i WE is LOW and read from the memory if WE is HIGH.

Static RAM A random access memory in which data is stored
in .bistable latch circuits, A.static memory will store data as
long as power 5 supplied to the chip withaut requiring any
special clocking or refreshing operations.

N-Channel An Tnsulated gate field effect transistor technclogy
in which the transistor source and drain are made of N-type
material, and electrons serve as the carriers between the two
regions, N-Channel transistors exhibit lower thresholds and
faster switching speeds than P-Channel transistors.

SWITCHING TERMS

top Outputenable time. Delay time from falling edge of OD
t0 CULpUL ON.

tge Read Cycle Time. The minimum time required between
successive address changes while reading.

ta Access Time. The time delay between application of an
address and stable data on the output when the chip is enabled.

2-28

teop Access Time from Chip Enable. The minimum time during
which the chip enable must be LOW prior to reading data on
the output.

tgy Minimum time which will elapse between change of
address and any change of the dala output,

tpeq Time delay between output disable HIGH and output
data float.

tpFz Time delay between chip enable QFF and output data
float.

twe Write Cycle Time, The minimum time required between
successive address changes while writing.,

{A;'V Address Set-up Time. The minimum time prior to the
falling edge of the write enable during which the address inputs
must he correct and stable,

typ The minimurm duration of a LOW level on the write enable
guaranteed to write data.

twp Address Hold Time. The minimum time after the tising
edge of the write enable during which the address must remain
steady.

tpw Data Set-up Time, The minimum time that the data input
must be steady prior to the rising edge of the write enable,

tpy Data Mold Time. The minimum time that the data input
must remain steady after the rising edge of the write enable.
tew Chip Enable Time during Write, The minimum duration
of a LOW level on the Chip Select priar 10 the rising edge of
WE te guarantee writing,



AmA01/AmIILOYAM2Z2101 Family

The AmI101/AmS1L01 Family is designed to maintain
storage in a standby maode, The standby mode is entered by
lowering Voo to around 1.5—2.0 volts {see table and graph
below), When the voltage to the device is reduced, the
stargge cells are isclated from the data lines, so their con-
tents will not change, The standby maode may be used by a
battery operated backup power supply system, or, in a

POWER DOWN STANDBY OPERATION

larga system, memory pages not being aceessed can hbe
placed in standby to save power. A standby recavery time
must elapse following restoration of normal power befare
the memory may be accessed.

To ensure that the cutput of the device is in a high im-
pedance OFF state during standby, the chip select should
be held at ¥y or Vees during the entire standby cycle,

STANDBY OPERATING CONDITIONS OVER TEMPE

RATURE RANGE

DIE S12E 8132 X 0,131
{Pin numbers are for 2P configurations only)

Parameters Description Test Conditions Min, Tvp- Max. Units
Vpo Veg in Standby Mode 1.0
. Vpg = 1.5V Am31L01 11 25
Ta=0"C Ama101 13 31 A
All Imputs = Vpp AMI1LO1 13 3 "
Vpp =20V -
N Ama1a1 17 41
lpn {oe in Stendby Mode
Vpp =15V | Am9ILOT n 28
Ta = --B5°C Amg101 13 34
Al 15 =V mA
nputs = Vpp Vpp =20V | AMIILOT 13 El
Amg101 17 46
dv/dt Rate of Change of Voo 1.0 Wius
'R Standby Becavery Time TRC ns
icp Chip Deselect Time 4] ns
VeES CE Bias in Standay Vpp Valts
Typical Power Supply Current Typical Dutput Currant
Versus Voltage Versus Voltage
50 ikt o T T 4 \ T
78y : Ty - 25°C - Vg = 475
25 [HINPUTS = 5.0v 20 \/ LIRS
o - F {
AmE101 | =] T o
" P T EN
< .aj 5 s 1%
1 15 / o 1z f
_3 / E b f HIGH !
"o / E : ETATE |
+ LCw
[ — PR N aHESETAY AN ! A
DEZELECT STAMNIEY MODE RECQYE=RY FEADOR o - __|_ __k .
CHIF VALTE .
CYELE a )
o 1 2 3 41 5 & o ' 2 3 4 s
Vep— VOLTS Your - ¥OLTS
Access Time
Versus Voo Notmalized Typical Power Supply Current
Metallization and Fad Layout to Vipe = +6.0 Volts Versus Ambient Temperature
AOOPLIZY 1 77 Mpg teav] 1.05 30 T
appRzE? 2 ———) | | ,—21 EDRRESEA Tp=10C 28 Vg = MAX,
ARDAFSS 1 3 3 ) : | 1 3 ~
20 WHETE ENABLE .0 24 e
13 EFERAICE L <z e
ADDAESED 4 12 OUTPUT O SABLE ‘f ‘I-' B
17 Gl PLMAILE 2 e RIS 1 ,
. - 2 g
ADDRESES 5 .
16 -
[13:0)
ALDRESS G B 14
ALLHEES T 7 . HEdl 12
= o 0as 13
=2 16 DATAOUTA a0 45 =0 B BOD o 25 E0 5
DI vog B— e m " 5 DATA MG Vog - VOLTS Ty, — AMBLENT TEMPERATURS - *¢
DATA 1Y t 94] | l—IG JATAQUT 5
pATAOUT 11— | | L!: IATAIND
DATA'™ 2 11 T DATAOUT X

MOS-347
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Am9101/AmI1LOI/Am2101 Family

APPLICATIONS

AJDRESS i

CATA IN 'f! 4
112 $ITS f},r A
7

tn-71 7

h.-

1
REACY
WRITE
CONTROL

ADDREES A

ol ] T
A a
WE amaree WE g BE LDl
o fE N4 FE TR XA I ka4
CET LE2 L

— T I _

j-C-

AlJIHESSE — —:Dc

Y

MERDRY

] CR o
A A &
B ampiLO WE  amaiLa P& amgium
TE ke 255 A 4 AR L]
cE2 . cE2 ez

[l s ] o no [l I v ]

N o n n
SYSTEW
BISEILE T A . n
[STANCEY WE mEILO] WE  ametins WE amoiLtl
TEy P4 TE} ZSE K& O BEAL
=33 cE2 CE2
oo pa [ ou 0o
-'JT- I—1 _'!__‘ L—‘-UA'{R ‘jT_ [
I DATA OUT f“ 4 0ot 4 OATAOUT
OUTPUT | AMISLECT AmZ5SLE07
STHOHE DT FEGISTER L RIT RFGISTER
/
MEMORY SYSTEM
768 WORDS BY 12 BITS PER WORD
MOS-34
Typical Vi Limits Typical ty Versus
Versus Ambient Temperature Ambient Temperature Typical ta Versus Gy,
18 200 260
Vep = M. 240 |-
16 250 . J——
e Vil = 0N 0 /’/
= . —--—-_._.___..________ uT- 200 4..-/ - . /
= -—-._.________________—'—‘_‘-—_‘ o / o /
[ - "
T M/\X.. / ok
12 180 - -
160
10 140 140
o 25 50 5 o 25 50 75 0 100 204 30D 400 500 BOD
T, — AMBIENT TEMPERATURE - °C Ty — AMBIENT TEMPERATURE - “C
T —pF
MOS
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Am9T11/Am91L11/Am2111 FAMILY

256x4 Static R/W Random Access Memories

Am31114a
PART Am31118 Am9H1C
Am2111 1- AmH1D
NUMBER Amziii-2 AmIILA 1A AmMOILITB AmILIC
Am2]11-1
E
A 100005 650ns 500ns 400ns 300ns 250ns
DISTINCTIVE CHARACTERISTICS FUNCTIONAL DESCRIPTION
& 72586 x 4 organization for small remaory systems The Am3111/Am31L11 series of devices are high performance,
e Low aperating power dissipation low power, 1024-bit, static, read;’?\rrite_rando_m BCEESS rMemories.
125mW Typ; 260mW maximum — standard power They offer a wide reng?e ?f access times mcéudmg v:rslt‘onia;fast as
100mW Typ; 175mWW maximum — low power 200ns. Ea'ch memaory is nmple_rnente_d_ as 2 6_wor 5 by its per
e DC standby mode reduces power up to 84% word, This organization permits efficient design of small memaory
. ¥ ! | e T systerns and allows finer resolution of incremental memory depth.
* L(_]QIC valtage "?"9'5 identical to TTL The input data and autput data signals are bussed together to share
® High output drive — two full TTL loads cormmon 1 pins. This feature nat only decreases tho package size,
=  High noise immunity — full 400mY but helps eliminate external logic in bus-oriented memory systems.
* Single § volt p:wcr supply — N These memories may be operated in a OC standby mode for
tolerances: +5% commereial, £10% military reductions of as much as B4% of the normal poveer dissipation. Data
& Uniform switching characteristics — access times insensitive to can be retained with a pawer supply as low as 1.5 volts, The law
supply variations, addressing patterns and dala patterns power AmO1L11 series offer reduced power digsipation during
#« Both military and commercial temperature ranges availabla normal operating eonditions and éwen lawer dissipation in the stand-
s Bussed input and output data on common pins, by mode,
* Ourput disable cantrol The Chip Enable input control signals act as high order address
& Zerp address set-up and hold tirmes far simplified tirming lines and they control the write amplifier and the output buffers.
s 100% MIL-STD-382 reliability assurance testing The Dutput Disable signal provides independent control cvar the
autput state of enabled chips.
These devices are all fully static and no refresh gparations or sense
amplifiers ar clocks are required. nput and output signal levels are
identical to TTL specifications, providing simplified interfacing and
high noise immuonity. The cutpuls will drive two full TTL tosds for
increated fan-out and better bus interfacing capability.
AmS111 BLOCK DIAGRAM CONNECTION DIAGRAM
Top View
AU_.. Ea'
_o EE L
i gz .___._N arxa [—_— [ xe sooressa[] 1 ® 18 [Twpg 14541
Ay it STOHRAGE | STONAGE | STORAGE | STORASC ~
Oy —l/ ARARY ARRAY BARAY ARRAY ADDRESS?E 2 172 janna:ssa
Ay sone] 32
Ay = —'\DDRFﬁSlE 3 1 jl\lleE ENARIE
AvuRess¢[] ¢ 18 [ |cHF SREELE
sonAesss[C] o 14 [TJoata o,
spoRess &= 1z [ joata oy
P —— L — @t appress 7] 7 1z [oaraiw,
PR il iz ves ] 2 Floara o
D.SABLE LOGIC ouTeaTDIzABLE [ % 1w [JeRFEnAEE 7
. | oW
oy 10 170y 1y MOS-350 Mowe: Flar Pack varslon available in 24-pin package. MOS-351
QRDERING INFORMATION
Ambient Package Powar l Access Times
Temperature Type Type - ]
Specification P [ 10000s 650ns 500ns 400ns | 300ns 250ns
| 21111
Standard | P 1. AMI111BPC AMITICPT AMI1110PC
Molded DIP ! P2 2m-2 AMS1IT1APC
| Al P AMSIL11BPC | AMOILI1CPC
0°C 10 +76°C Low | = 91LT1APC
1113
K M AMII11DDE
Hermetic DIP Standard c2111 cn-z AMS111ADC AMII1IBDC AMY111COC 911
Low AMIIL11ADC | AMOILNIBDE | AMSILI1ICDE
. Standard AMB111ADM AMSI11BDM . AMB111CDM
Hermetic DIP : -
& o Low I AMIILT1IAOM | AMSILI1BDM, AM21L1ICDM
5°Cto+125 C
Hermetic Flat Pack L—>r2ndard | AM2111AFM | AMITTIBFM |
srmete Flat Fac Low AMBTLITAEM | AMSTLIT1AFM |
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AmMI1VAMOLI/AM2111 Family

MAXIMUM RATINGS above which the useful life may be impaired

Storage Temperature

—65°C to +150°C

Ambient Temperature Under Bias

—65°C to +125°C

Voo With Respect to Vgg, Continucus —0.5V to +7.0V
DC Voltage Applied to Qutputs =05V to17.0V
DC Input Voltage —0.BV to +7.0V
Power Dissipation 1.0W
ELECTRICAL CHARACTERISTICS 3
AmMd111PL, Ama111DC Ta =0°Cto+70°C Am9111/
AmS1L11PC, AmI1L11DEC Vep - +5.0V 5% Am21L11 Am2111
Am2111 Family Family
Parameters Description Test Conditians Min, Max. Min. Max. Units
1oH = —200ui 24
Yoo Cutput HIGH Voltage Vo = MIN, Volts
I = —150u A, 2.2
lgL = 3.2mA 0.4 Vol
W Quy OW Valt Voo = . olts
oL utput oltage ce = MIN ToL = 2.0mA 045
VN Input HIGH Voltage 20 |Vog | 22 |VYeo | volts
Vi Input LOW Voltage: —-0.5| 08 | -0.5| 06851 Vol
LI Input Load Current Voo = MAaX, OV = Vi = 5.25V 10 10 uh
YouT = Voo 5.0 15
1e) 1/0 teakage Current VCE = VIH uA
VouT = 0.4V —10 —50
AM9111ATE 50
ect Ta=25°C Am8111C/D/E 85 6o
AmdiL11AMmR 31
bower Sunpiy Data out open AmBILTIC 34 R
o 1 = ax, m.
wer Supply Lurren CC_ o111 ATE o
Vi = Voo
- AmSI1CIDJ/E 60 !
lccz Ta=0'C i 70
AmMITILI1AIE 33 I
AmBILIIC 38 |
ELECTRICAL CHARACTERISTICS Am9111/
Amg11104, AmIT11FM Tp=—55Cte+125°C Am91L11
AmIILI10M, AMSTLTIFM Vep = +5.0V £10% Family
Parameters Description Test Conditions Min. Max. Units
v o] HIGH Vol 1 200uA vee© 478V 24 v
utput oltage = = 1] |
OH P s OH Vo = 46V 22 ol
VoL Output LOW Voitage Voo = MIN, 19 = 3.2maA 0.4 Volts
Viy Input HIGH Voliage 2.0 Vo Valts
Vi Input LOW Voltage 08 0.8 Volts
[IW} lnput Load Current Voo = MAX,, 0V = Vg < 5.5V 10 [rry
Lo Quiput Leskage Current VEE = VIH YouT - Vee - __10__ A
VouT =04 -10
AMO11a/AMSN11B | 50
Ice Ta=26°C | Amanic . 58
AMEIL1TATAMSILINE k1]
D
ata aut open AmZILIIC 34
Power Supply Current Voo = Max. mA,
VN = Voo AmM9111A/AMB 118 60 .
a AmITIC 85
locs Ta=-55"C
A AMB1L11AJAMIILIIE | 37
AMPILIIC ] a0
CAPACITANCE
Parameters Description Test Conditions Typ. Max, Units
Ciny Input Capacitance, Vipy = OV Am2111 4.0 80 nF
- AmS 11/ AmI1 1L 3.0 6.0
- Ta =257C, f=1 mHz A2l 5
CouT Dutput Capacitance, VT =0V ki ---1 —- 15 pF
Am9111/AmIIL1] 2.0 11 :
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AmM9MMYAMFILTI/Am2111 Family

SWITCHING CHARACTERISTICS over operafing temperature and voltage range

Cutput Load = 1 TTL Gate + 100pF Ta = Oto 70°C Vee = +5V £5%
Transilion Times = 10ns Ta = —55t0 +125°C Yee = +5V =10%
Input Levels, Ouipul Relerences = 0.8V and 2.0V

gi11A g111B giic

21mM 112 21111 91LA S1L11B giLi1c a111D
Parameters Description Min Max Min Max Min Max Min Max Min Max Min Max Min Max Units
the Read Cycle Time 1000 650 500 500 400 300 250 ns
iy Access Time 1000 650 500 500 400 300 250 ns
Chip Enable t
teo ON Delay (iro?ﬁl;tpm 800 400 350 200 175 150 125§ ns
top 8;1%1;2;3&!:1& to Qutput 700 350 400 175 150 125 100 | ns
Pravigus Read Data Valid with
ton Respect to Address Change 0 0 0 40 40 40 30 ns
isabl
toer g;‘;"ge?;iab e to Culput o |200| o [150]| o |150] 50 [125| 50 |100 |50 {100 |50 |75 ns
toez g';'lf [E}:f:::e 1o Cutput o |200| 0 |50 0 | 450 ) 10 |80 | 10 |425 ) 10 [125 | 10 |100| ns
twe Write Cycle Tima 1000 650 500 500 400 200 250 ns
taw Address Set-up Time 150 150 100 1] 0 a a ns
twp Wiite Pulse Width 750 400 300 175 150 125 100 ns
tew g:';‘:eﬁ’;ab'e Set-up Time 800 550 400 175 150 125 100 ns
twr Address Hold Time 50 50 50 0 0 0 0 ns
tow Input Data Set-up Time 700 400 280 150 125 100 85 ns
oW Input Data Hold Time 100 100 100 0 o |- 0 0 ns

ate: 1. Both CE1 and CEZ must be LOW to enhable the chip.

SWITCHING WAVEFORMS

READ CYCLE WRITE CYCLE

| E— TR ] e

| ' | i
]
ADDRESS ’ .
| i
‘ ‘ | p— |
I

GHIF ENABLE 1

CHIP ENABLE 2

INGTE Th

QUTFLUT DISABLE

ow toH

! DATA [WFUT STARLE :—--—

DATA D

MO5-352
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AmITHAMYILTII/Am2111 Family

CONNECTION DIAGRAM

Top View
Flat Package
ADDRESS 2 [ 1. ~ 4] Vog v
aporessa[_| 2 23 [_JapDREss4
aboress [ ] 2 2 b
ADDRESSDE a i :m
#DoRESSS[) 5 20 | __JCHIFENASLES
apcresse| 6 13 [Jeatava,
Ncl: 7 w [joatano,
ELLEEN N 17 [ JEATA NGO,
o] s 16 [_]GATA VD,
e[| 5 buc
e[ o 14 [ ] TV ERRBLE
e ves [ 2 13 ] ouTPuT DiSABLE

Pin 1 is marked for orientation.

MOS-353

DEFINITION OF TERMS
FUNCTIONAL TERMS

€E1, CEZ Chip Enable Signals. Read and Write cycles can be
executed onfy when both CE1 and CE2 are LOW.

WE Active LOW Write Enable. Data is written inta the memory
if WE is LOW and read from the memory if WE is HIGH.

Static RAM A random access memory in which data is stored
in bistable latch circuits. A, static memory will store data as
long as power is supplied to the chip without requiring any
special elocking or refreshing operations,

N-Channel An insulated gate field effect transistor technology
in which the transistor source and drain are made of N-type
material, and electrons serve as the carriers between the two
regions. M-Channel transisters exhibit lower thresholds and
faster switching speeds than P-Channel transistors,

SWITCHING TERMS

togp Output enable time, Delay time from falling edge of OD
to output on,

tre Read Cycle Time, The minimum time required between
successive address changes while reading.

ta Access Time. The time delay between application of an
address and stable data on the output when the chip is enabled.

2-34

tco Access Time from Chip Enable. The minimum time during
which the chip enable must be LOW prior to reading data on
the ocutput, :

tgy Minimum time which will elapse between change of
address and any change of the data output.

tpgy Time delay between output disable HIGH and output
data float,

tprz Time delay between chip enable OFF and output data
float.

tywe Write Cycle Time. The minimum time required between
successive address changes while writing.

taw Address Sstup Time, The minimum time prior to the
falling edge of the write enable during which the address inputs
must be correct and stable.

typ The minimum duration of a LOW level on the write enable
guaranteed to write data.

twgr Address Hold Time. The minimum time after the rising
edge of the write enable during which the address must remain
steady,

toyw Cata Set-up Time. The minimum time that the data input
must be steady prior to the rising edge of the write enable.

tpy Data Hold Time. The minimum time that the data input
must remain steady after the rising edge of the write enahle,
tow Chip Enable Time during Write, The minimum duratior
of a LOW level on the Chip Seiect prior to the rising edge o
WE to guarantee writing.



AmITT/AmIIL11I/Am2111 Family

POWER DOWN STANDBY OPERATICN

The Am9111/Am81L1T Family is designed to maintain
starage in a standby mode, The standby mode is entared by
lowering Ve to around 1.5=2.0 voits {see table and graph
below]). When the voltage to the device is reduced, the

large system, memoary pages not being accessed can be
placed in standby to save power, A standby recovery time
must elapse following restoration of normal power before
the memory may be accessed,

storage cells are isclated from the data lincs, so their
contents will not change. The standby mode may be used
by a battery operated backup pewer supply system, or, ina

To ensure that the output of the device is in a high im-
pedance OFF state during standby, the chip select should
be held at Vi or Vcgs during the entire standby cycle.

STANDBY CPERATING CONDITIONS OVER TEMPERATURE RANGE

a ascription est Conditions in. X ax. nits
Parameters Descripti Test Conditi M Typ. ! Unit:
Vpo Ve in Standby Mode 1.5
i Vpp = 1.6V Am8iL11 1 6
Ta=0°C Amd111 13 k]| "
All Inputs ~ Vpp m
Vpp-20v | ATOTLIT 13 3
. Am3111 17 41
lpp I in Standly Maode
Vap = 1.5V AmI1L11 11 22
Ta=-55"C Am3111 13 34 A
m
All Inputs = W
P P Vpp = 2.0V AmB1L11 13 34
Amati 17 46
dv/dt Rate of Change of Ve 1.0 Vius
tr Standby Recovery Time tRe s
top Chip Deselect Time 0 ns
VoES €E Bias in Standby Vep Volts
Typical Power Supply Current Typical Qutput Currant
Versus Voltage Wersus Voltage
+8,0 - dergt an T T 23 T T
455y Ty =C a3 i/l Vg " AT5Y
oo | mPuTs=sov. of - // pls ; C-] Ta=2C
amd11t ey 4 ozl oA |-
¥R an r T ! ! \
£ L] & R
.18 A PR
o —— A g / Ay Y BRI
= e R { ] HIGH
[ i=] | STATE
W, " * &f fLow -
w 5 ; 4 | f 5TaTE
DEEELECT STANDEY MOOE HECOWERY REAal OH .
e WAITE | - * -
CYCLE o 0 s
o 1 2 3 a 8 [ o 1 2 3 4 5
Wep  VOLTE WguT - WOLTS
Access Time
Versus Ve Normalized Typical Power Supply Current
Metallization and Pad Layout to Vpe = +5.0 Volts Versus Ambient Temperature
ADDRESS S Vpe 191 108 ] 30 !
ATDAFSS 2 ALUHESE Ta=00C ] Cd Veg - MAX - ——
AQDRIES 0 | L—-—-—-"""'"—-— % ]
WRITF FHBATE ' /!/I 24 H‘“"““--...
CATFERAsLE ! < P
ADDRESS O T | ' £ T
[LETEY I;'U.g E 035 ) |' :J w0
LDORESS & = H s
16
ADORESS B 0.0 b -
12 : —
! 1
. DATA 1iDy e 854.0 45 5.0 55 &0 Do 25 50 %
PORESST DATA 110 Vep - YOLTS T, - AMBIENT TEMPERATURE = °0
1GKO] Ygr, D Fa 111y
Hi G2
CHE SIZE: 0332 X 0.3
{Pin numbers shown are for DIP versidns anlyl MO3-354
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AmA11/AMIILI1/Am2111 Family

Am9111 FAMILY — APPLICATION INFORMATION

These memory products provide all of the advantages of
AMD’s other static N-channel memaory circuits: +5 only power
supply, all. TTL interface, no clocks, no sensing, no refreshing,
military temperature range available, low power versions avail-
able, high speed, high output drive, etc. In addition, the
Am9111 series features a 256 x 4 organization with common
pins used for both Data In and Data Qut signals, '

This bugsed 1/O approach cuts down the package pin count
allowing the design of higher density memory systems. It also
provides a direct interface to bus-oriented systems, eliminating
bussing logic that could otherwise be required. Most micro-
processor systems, for gxample, transfer information on a
bidirectional data bus, The AmS9111 memories can connsct

directly to such a processor since the cammon 1/0 pins act as
a bidirectional data bus,

The Qutput Disable control signa! is provided to prevent signal
cantention for the bus lines, and to simplify trisstate bus
control in the external circuitry, If the chip is enabled and the
output is enabled and the mermory is inthe Read state, then Lhe
output buffers will-be impressing data on the bus lines, At
that point, if the external system tries to drive the bus with
data, in preparation for a write operation, there will be conflict
for domination of the bus lines. The Output Disable signal
allows the user direct control over the output huffers, inde-
pandent of the state of the memory, Although there are
alternative ways to resolve the conflict, normally Cutput
Disahte will he held high during a write operation.

Typical Vg Limits
Versus Ambient Temperature

Typical ta Versus
Ambient Temperature

Typical ta Versus )

L

18 300
Ve = Mik.
1.6 250
e | Vib =R,
Z s —— 290
— | il
Vil = May [— /
52 150
10 100 .
0 5 50 15 o 25

Ty = AMBIENT TEMPERATURE —~C

Ty = SMEIENT TEMPERATURE - °C

260
20
1
220 =
/ z L~
- T [ R, / e e
= L]
180
160
e
B s Q 10 200 ) 400 SO0 500

G =-pF
MO5-355
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Am9112/Am91L12 FAMILY

256x4 Static R/W Random Access Memories

Par AmS112A Aman2B AmS12¢
Nt Am2112 Am2112:2 Amg112D
umber Am9IL12A AmANLIZB AmBIL12C
Aﬁ“ﬁ‘:? 1000ns B50ns 500ns 400ns 300ns 250ns
Distinctive Characteristics FUNCTIONAL DESCRIPTION
a 256 x 4 organization The Am9112!Am9‘! L12 series af pr_odu::ts are high periorman_ce,
: dard DIP low power, 1024.bit, static readfwrite rangom access memories.
s 16-pin standar o They opffer 5 range of speeds and power dissipations including
* Low operating power dissipation wvarsions as fast as 200nsand as low ag 100mW typical,
126mW Typ: 200mW maximum — standard power L ) )
100mW Typ: 175mW maximum — low power Each memory is 1mp|en:|elmed a5 2‘56 words by 4-bits per word, This
arganization allows efficient design of small memory systems and

& DC standby mode reduces power up to 84% - . s ! " X

A7 . permits finer resalution of incremental memory word size relative
?0mWTyp,4 i maximum te 1024 by 1 devices. The output and input data signals are

* Logic voltage levels identical to TTL internally bussed together and share 4 commeon 1/3 pins, This

® High output drive — twa full TTL ipads quaranteed feature keeps the package size small and provides a simpiified

& High noise immunity — full 400 my interface 1o bus-oriented systems.

& Uniform switching characteristics — access times insensitive to The AmG112/AmS1L12 mematies may be operated in a DC standhy

SL_'D"'V variations, address patterns and data patierns. . mode for reductions of as much as 843% of the normal operating

v Single +5V power supply - toleranges £ B% commercial, powet dissipation, Though the memory carnot be operated, data

£ 10% military can be retained in the storago cells with a power supply as low as

4 [Bus ariented 1/O data 15 volts, The AMS1L12 versions offer reduced power during

« Zero address, set-up, and hold times guaranteed for simpler timing narmal operating conditions as weall as even lower dissipation in

# Direet plug-in replacement for 2112 type devices standby made,

* 100% MIL-STD-883 reliability assurance tosting The eight Address inputs are decoded to salect 1-of-256 lozations
within the memaory, The Chip Enable input acts as a high-order
address in multiple chip systems, [t alsa controls the write amplifier
and the output buffers in conjunction with the Writa Enahble input.
When CE is low and WE is high, the write amplifiers are disabled,

Am9112 BLOCK DIAGRAM the autput buffers are anabled and the memory will execute a read
cyele. When CE is low and WE s low, the write amplifiers are
enabled, the output bulfers__are disabled and the memory will
expcute o write cycle, When CE is high both the write amplifiers and
the output buffers are disabled.

Ay —=] )

o =2 These memorigs are fully static and require no refresh operations
Ay —e| “S‘% M « - ax « or sense amplifiers or clacks, All input and output voltage levels are
aga— 82 57:1;5;\855 srr_fm%s smﬁ,\%E ST:EM?—,E identical to standard TTL specificatians, including the power supply.,

En: _V—’—‘ ARHAY ARRAY AHRAY AMAAY
.ﬂa —ry a%
By — E CONMECTION DIAGRAM
Top View
iE it ii ii »\DZ}RESSJE g 6 [ ]voeiev!
. ansressz[| 2 151 JaDDnrss 4
COLYNMY SECODER/ANTUT CONTROLS [— WE ADDI‘IESS‘C ki 14 jWﬂITE ENABLE
| CUTHUT BUFFERS/SELECT LOGIC!
DISABLE LOGIC |l &F aparesso[_| 4 13 [P ERRETE
? | ADJRI-_SSSE 5 12 :|'JATA 1104
I ] l t apresse (| 6 1 [ TJoata oy
=N 1135 1604 1104
meoressT | 7 1o [ “JuaTa 1oy Note:
raum vgs ] s ¢ [Joatavo, Pin 1 is markad
for origntation,
MO5-356 | MOE-357
ORPERING INFORMATION
Amhbient : Access Times
Temperatura Package ~ Fower |
Specification Type Type 1000ns 6E50ns EQ0nE A00ns 30008 250ns
Molded DIE Standard P2192 P2112.2 AMI11ZAPC AMB112BPC AMS11ZCPC AMITIZDPC
oldes
0°C te +H0°C __LU\‘\‘ AMITLIZAPE | AMS1 LIZQPC AME'ILIZC_PC
Standard M1z C2112-2 AMITIZADC AMIIZBDC AMA12E00 AMB1T2000C
Hermetic GIP - _ 7]
Low AMBILIZADE | AMBILIZEDC | AMBILIZCDC
Sizndard AMITIZADM AMET1280M AME112CDM
Hermetic DIP T
Low AMIILIZADN | AMOIL1ZBDM AMDILI2CDM
—55°C 10 +125°C

Standard
Hecrmetic Flat Pack |—..-—

o I Ai_\

| AMS11ZAFM | AMB11ZBFM |
| Amgt1zarm | amgiLizerm




Am9112/Am91L12 Famlly
MAXIMUM RATINGS above which the useful life may bs impaired

Storage Temperature

—65°C 10 +150°C

Ambient Temperature Under Bias

—55°C to +125°C

Voo With Respect to Vgs, Continuous

—0.5V to +7.0V

CC Voltage Applied to Qutputs -0.5Y to+7.0V
DC nput Voltage -0.5V to +7.0V
Power Dissipation 1.0W
ELECTRICAL CHARACTERISTICS AmO112/
AMS112PC, Amo11208 Ta=0"Cto+70°C Am91L12
AmMPIL1ZPC, amITLIZDC Vpp = +5Y 15% Family
Parameters Description Test Conditions NMin. Max. Units
VaH Qutput HIGH Voltage | Voo = MIN Igy = —200uA 2.4 YValts
Voo Output LOW WVoltage Voo = MIN, g = 3.2mA 0.4 Vaolts
ViH fnput HIGH Voltage 2.0 Voo Valts
VL Paput LOVY Voltage =05 0.3 Volts
h Input Load Currant Voo m MAX, 0V < Vg £ 5.25V 10 A
¥ =y 5.0
Lo 140 Leakane Current VZE = VIH OuT * ¥ec A
VouT =04V —-10
AmB1124/8 &0
‘oo Ta=25°C Am9112CID/E 585
AmITL12AB 3
Data out gpen
Pawer Supply Current Voo = MAK, AmOTLI2C 34 mA,
VIN = Voo AmMS112A7/8 55
lcc2 Ta- o'e AmMIN12C/DIE &0
AmSI1L12ATB 23
AmoiLi1z2c 36
ELECTRICAL CHARACTERISTICS AmMO112/
Am21120M, AmD112ZEM Ta=~58"C 0 +125°C AmS1L12
AMBILT1ZOM, AmP1LTZFM Voo = +B0V £10% Family
Parameters Diascription Test Conditions Min. Max. Units
v Output HIGH Vol | 200pa |CC TR0V 24 v
utput oltage =200y alts
oH o Vog = 450V 22
VoL ! Output LOW Voltage Ve = MIN, Igp = 3.2mA 0.4 Valts
Vg ! Input HIGH Yoltags 2.0 Voo Volts
ViL Input LOW Yoltage -5 08 Volis
N} Input Load Current Ve = MAX, OV = Vg = 55V . 10 uA
VouT =W 10
Lo 17O Leakage Current VTE = VIH T ca HA
Vayur =04V —10
AmY9112A/B 50
lcct Ty - 25°C AmR112C 55
AmI1LI12A/B 31
Data put open AmETL19C 24
Power Supply Current Voo = MAX, m mA,
Vin = Voo Amo112A/8 80
leea Ta = ~85°C AmS112¢ 65
AmY1L12A/B a7
Am21L12C 40
CAPACITANCE
Paramaters Description Test Conditions Typ. Max. Uni
CiN Input Capacitance, V' = OV Am2112 0 ] 8.0 pF
. AmMST12/AmS1112 an : 8.0
Ta=26'C, f=1mHz Amzi12 0 + ® —
CouT Outpur Capacgitance, VoyuT = OV - ! pf
AmINIZ/AmITLI2 80 | 1
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Am9112/Am3I1Li2 Family
SWITCHING CHARACTERISTICS over operating temperature and voltage range

Jutput Load = 1 TTL Gate +100pF
Transition Times = 10ns
snput Levals, Ourput Aeterences = 0.8V and 2.0V

AmINza AmIri2B Amgti2C
AmoiLI2A Amg9iL12B AmSiL12C Ama112D
*arameters Description Min Max Min Max Min Max Min Max  Units
tre Aead Cycle Time 500 400 300 250 ns
ta Access Time 500 400 300 250 ns
‘o Output Enabled to Output ON Delay 5.0 175 | s0 | 10 | so | 125 | s0 100 ns
{Note 1}
Pravious Read Data Valid with Respect
toH to Address Change 40 40 40 30 ns
tor Cutput Disabled to Cutput OFF Delay 540 195 50 | 100 50 100 50 75 ns
[Note: 2)
twe Write Cycle Time 500 400 300 260 ns
Law Address Set-up Time 0 | 0 0 ng
tor Addresa Hold Timo o I 0 0 ns
e Write Pulze Width (Note 3) 175 150 i 125 100 ns
Tow ' Chip Enable Setup Time 175 150 { 125 100 ns
towy Input Data Set-up Time 150 125 l 100 85 ns
tou Input Data Hold Time {Note 4) 0 o | ) 0 ns

SWITCHING WAVEFORMS (Note 5)

READ CYCLE WRITE CYCLE

|
|

i
AJORESS h * i
CHIF ENABLE NN ][ NK f
|
|
WAITE ENARLT j ‘
| .
Traer
. ! " DATA INFUT
as AN gl STABLE

'ac

we

DATA 11D

Jotes: ¥, CUtput is enabled and tog commences anly with both EE LOW and WE HIGH.
2. Qutput ig disabled and tpyp defined from either the rising edge of CE or tha falling edys of WE,
3. Minimum tyyp is valid when CE has baen HIGH at l2ast 1np tefara WE goes LOW. Otherwise WP min.} = 'DWlmin.} t tDF{manx.)-
4. When WE goes HIGH at the and of the write cyele, it will be possible o turn an the ourput bulfars if CFE is still LOW, The datz out will ge
the tame as the data just wrilten and so will ngt conflict with input data that may still ba on the /O bus.
B, Sea “Application Infogrmation’ saction ot this specification.

MOS-358
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Amg112/Am91L12 Family
DEFINITION OF TERMS

FUNCTIONAL TERMS

CE Active LOW Chip Enable. Data can be read from or written
into the memory only if CE is LOW.

WE Active LOW Write Enable. Data is written into the memory
it WE is LOW and read from the memory if WE is HIGH.

Static RAM A random access memory in which data is stored
in bistable fatch cireuits. A static memaory will store data as long
as power is supplied to the chip without requiring any special
clocking or refreshing cperations.

N-Channel An insulated gate field effect transistor-technology
in which the transistor source and drain are made of N-type
material, and electrons serve as the carriers between the two
regions. N-Channel transistors exhibit lower thresholds and faster
switching speeds than P-Channel transistors,

SWITCHING TERMS

tre Read Cycle Time. The minimum time required between
successive address changes while reading,

ta Access Time, The time delay between application of an
address and stahle data on the cutput when the chip is enabled.

2-40

tco Qutput Enable Time. The time during which CE must be
LOW and WE must be HIGH prior to data on the output.

ton Minimum time which will elapse between change of address
and any change an the data output.

tpE Time which will elapse between a change en the chip enable
or the right enable and on data outputs being driven to
a floating status.

tyyc Write Cycle Time, The minimum time required batween
successive address changes while writing.

taw Address Set-up Time, The minimum time prior to the
falling edge of the write enable during which the address inputs
must be correct and stable,

twp The minimum duration of a LOW level on the write enable
guaranteed to write data.

twr Address Hold Time. The minimum time after the rising edge
of the write enable during which the address must remain steady.
tow Data Set-up Time. The minimum time that the data input
must be steady prior to the rising edge of the write enable.

tpn Data Hold Time. The minimum time that the data input
must remain steady after the rising edge of the write enable,

tew Chip Enabile Time During Write. The minimum duration of a
LOW level on the Chip Select while the write enable is LOW to
guarantee writing.



Amg112/Am91L12 Family

POWER DOWN STANDBY OPERATION
The Am9112/Am31L12 Family is designed to rmaintain large system, memory pages not being accessed can be
storaqe in a standby rmode. The standhy moede is entered by placed in standby to save power, A standby recovery time
lowering Vo to around 1.5—2.0 volts (see table and graph must elapse following restoration of normal power befare
below)., When the voltage to the device is reduced, the the memory may he accessed.
storage cells are isolated from the data lines, so their con- To ensure that the output of the device is in a high im-
tents will not change, The standby mode may be used by a pedanece OFF state during standby, the chip select should
battery operated backup power supply system, or, in a be held at Vy or Vogs during the entire standby cycle,
STANDBY OPERATING CONDITIONS OVER TEMPERATURE RANGE
Parameters Description Test Conditions Min. Typ. Max. Units
Veo Voo in Sandby Mode 15
. Vep ~ 1.5V AmIIL12 " 25
Ta=0°C Amg112 13 3
All Inputs = Vpp AmIILI2 13 31 mA
vag=20v | M9
7 41
Ipp lce in Standby Mode | ——— | | Am9l12 !
Vep = 1.5V AmS1L12 _ 11 | =
Ta =—55"¢C AmM9112 13 34 A
=V
All Inputs = Vpg Vg = 2.0V Am91L12 13 34
Am9112 17 46
duidt Rate of Change of Vg 1o Wius
tR Stanoby Recovery Time Re | s
wp Chip Desetect Time 1] 5 ns
VecES CE Bias in Standby T Vep Volts
Typical Power Supply Current Typical Qutput Currant
Versus Voltage Versus Voltage
+5.0 dulfdl a0 21 T
amy Y / \ I Ta R ’ 22 \\ 7 Veg =475V
Voo 25 [ INPUTS = 5OV 20 Ta=25°C
‘ | Amaitz l - E 12 X
g | wy — - — —— - i 16 |— /\ - - -
| « |— 5
X g S A ]
& < 4o
Yia - / : < | HIGH
[ 1 —|— s 8 STATE
}_lcp + Bow N
vie 5 | ] sm'I's .
. | e 2
I]E?:_HLECT STANCHY MODUE RECOVERY hv_‘l.;IDTEH s | i F | \_‘“—_
CYCLE u 1 2 3 4 [ [ s} 1 2 E] 4 5
Vpg — VOLTS Vot — VDLTS
Access Time Versus Voo Typical Power Supply Current
Metallization and Pad Layout Normalized to Ve = +5.0 Volts Versus Ambient Temperature
ADJIRESSE 1 —— —— 16 Vg sV 1488 | 30 :
ACDAESS 7 ‘ ‘ [———15 ADC 3F55 4 Ty =70°C B ‘C\T__ Vap =IMA>-:.. —]
ADDRESS | ; — " ] -
WHTEERAEE el— 24 [ —]
P EARATE ] ; X
ADDRESS O - £ 22 ]
DATA 11y IE .95 — = :} 0 I
AUDRESS S & £ 18 —_—
ADDAESS B 16 f
080 1
12 ]'
IATA D, i
AGDAESS T nATA |,-0:; QSEA.D 4.5 5.0 5.5 BO 1] 5 &0 75
\."Cc-\."DLTS TA-S\MBIEN'I' TEMPERATURE - °C
UL TR DATA 1/t
ME SIZE 0,132 X 0.1317
MOS-259
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Am91Z/Am9IL12 Family

APPLICATION INFORMATION

These memory products provide all of the advantages of
AMD's other static N-channel memory circuits: +5 anly power
supply, all TTL interface, no clocks, no sensing, no refreshing,
military temperature range available, low power versions avall-
able, high speed, high output drive, etc. In additien, the
Am9112 series features a 256 x 4 organization with common
pins used for both Data In and Data Out signals,

This bussed /0 approach keeps the package pin count low
allowing the design of higher density memory systems. it
also provides a direct interface to bus-oriented systems, elimi-
nating bussing logic that could otherwise be required. Most
microprocessor systems,” for example, transfer information on
a bidirectional data bus, The Am8112 memotics can connect
directly to such a processor since the common 1/0 pins act as
2 bidirectional data hus.

1f the chip is enabled {CE low] and the memory is in the
Read state {WE high), the output buffers will be turned on
and will be driving data on the I/O bus lines. If the external
system tries to drive the bus with. data, there may be con-
tention for control of the data lings and large current surges
can result, Since the condition can aceur at the beginning of
a write cycle, it is important that incoming data to be written
not be entered until the output buffers have been turned off,

These operational suggestions for write cycles may be of some
help for memory system designs:

1. For systems where CE is always low or is derived directiy
from addresses and so is low for the whole eycle, make sure
twp is at least tpyw + tpF and delay the input data until
tpF fellowing the falling edge of WE. With zero address
set-up and hold times it will often be convenient to make
WE a cycte-width level (typ twcl so that the only
subcycle timing required is the delay of the input data.

. For systems where CE is high for at least tpe preceeding
the falling edge of WE, typ may assume the minimum .
specified value, When CE is high for tpp before the start of
the cycle, then no other subeycle timing is required and WE
and data-in may be cyele-width levels.

. Notice that because both CE and WE must be low to cause
a write to take place, either signal can be used 1o determine
the effective write pulse. Thus, WE could be a level with
CE becoming the write timing signal, In such a case, the
data set-up and hold times are specified with respect to the
rising edgs of CE. The value of the data set-up time remains
the same and the value of the data hold time should change
to a minimum of 25ns.

Typical Viy Limits
Versus Ambiant Temperature

Typical ta Versus
Ambient Temperature

Typical ta Versus C

18 300 260 l
Ver = MIN. 240 !
1.6 250 ] )
S LTS VTN 0 o
z ., --—._.____-_.________ 3 oo "/ " " //
o 1. ] 1
o —— ] o« /" P /
Vi < — - -
1L = Max, / 150 L]
12f—o N _t — ] 1ol— — e o e —— -
H 160
10 . 100 140
o 25 50 5 D 25 50 75 D100 200 300 400 500 600

T — AMBIENT TEMPEAATURE - e

Ta — AMBIENT TEVPERATURE -*c

Sy - eF

MD5-360
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Am9114 « Am9124

1024 x 4 Static R/W Random Access Memory

DISTINCTIVE CHARACTERISTICS
& LOW OPERATING POWER (MAX)

Amo124/ama14 358mW (70mA)

Am91L24/Am$iL14 262mW (50mA)
s LOW STANDBY POWER (MAX)

Ama124 158mW {J0mA)

AmoiL24 105mW (20mA)

& Agcess times down to 200ns {max}
& Military temperalure range available 10 300ns {max)
& Am9113is a direct plug-in replacement for 2114
& Am@2124 pin and function compatible with AmS8114 and 2114,
plus CS power down feature
» Fully static — no clocking
& ldentical access and cycle time
& High cutput drive -
4.0mA sink current @ 0.4V — 9124
A.2mA sink current @ 0.4V — 8114
& TTL identical inputioutput levels
& 1009 MIL-STD-883 reliability assurance testing

GENERAL DESCRIPTION

The Am3114 and AmS124 are high performance, static, N-
Channel, read/write, random. access memories organized as
1024 x 4. Operation is from a single 5V supply, and all input/
output levels are identical to standard TTL specifications, Low
power versions of both davices are available with power
savings of over 30%. The Am9114 and Am$124 are the same
except that the Am9124 offers an automatic S power down
feature.

The AmS124 remains in a low power standby mode as long as
C3 remains high, thus reducing its power requirements. The
Am9124 power decrgases from 368mW to 158mW in the
standby mode, and the Am21L24 from 262mW to 105mW. The
CS input dues not affect the power dissipation of the Am8114.
(See Figure 1, page 4).

Data readout is not destructive and the same polarity as data
input. G35 provides for easy selection of an individual package
when the outputs are OR-lied. The ouiputs of 4.0mA for
Am3124 and 3.2mA for AmS114 provides increased short cir-
cuit currant for improved capacitive drive.

BLOCK DIAGRAM

CONNECTION DIAGRAM

43— ApDRESS
a4 — o] BURFERS STORAGE MATAIX
A —] ADDRESS & [ wee
Ay =] ADORESS 5 | ] aooRESS 7
a1 —  aow $4c16 | BSxte 844 16 a6
45 | pEcoDERS ADORESS 4 | ] #00RESS B
Tomatzs oney, ABDRESS 3 — [T aconess o
- acoresso (15, o, 14 [T weumiouTeur 1
a1 :] P ABBRESS 1 ] weuTaUTRUT 2
a2 j COLUMM SEMSE AMPLIFIERS ADDRESS 2 [ meursuteyT a
A L
; ] l | r | J [ L CHIF SELECT [ meumouTPUT &
L“""”‘ oL i GHD VS [] WA e
[=3
— DATA BUFFERT
WE
— T 1 rop Vw
e =] 162 ox \os Pin 1 is marked for orientation.
MOE-066 MD5-067
ORDERING INFORMATION
Access Times
Icc AmS124
Ambient Package | Current Ams114 (Power Down Option)
Temperature Type Levet 450ns 300ns 200ns 450ns 3t0ns 200ns
Plasti 70mA AMOI14BPC | Am911ACPC | AMON4EPC | Am®124BPC | Am9124CPC | AmS124EPC
L
50mA AMSILI4BPC | AMS1LI4CPC AMBIL24BPC | AM31L24CPC
G =Ty = 70°C
Hermetic FOmA AmS114B0C | Am3114CDC | Am@114EDC | Am124BDC | Am3124CDC | AMS124EDC
I I A P
50maA AMIIL14BDC | Am91L14CDC AmIL24B0C | AmITL24CDC
_ . 80mA AmS114BDM | AmS114CDM AmS124B0M | Am3124CDM
—55°C = Ty = +125°C | Hermetic
80mA, Am9TL14BDM | AmS1L14CDOM AmE1L24BDM | AmS1L24CDM
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Amg114 « AmSi124
MAXIMUM RATINGS beyond which useful life may be impaired
Storage Temperature

—65°C to +150°C
—55°C to +1256°C

Armnbient Temperature Under Bias

Ve with Respect to Vgg —0.5V to +7.0V
All Signa! Voltages with Respect to Vgg —-05Vto +7.0V
Power Dissipation {Package Limitation) 1.0W
DC Qutput Current 10mA

The products described by this specification include imternal circuitry designed to protect input devices from damaging accumulations of
static charge. It is suggested nevertheless, that conventional precautions be observed during storage, handling and use in order to
avoid exposure 10 excessive voltages.

OPERATING RANGE

Part Number  Ambient Temperature Vgg Veo Part Number Amblent Temperature Vgg Veco
Ama1140C/PC AmZ1140M
Am91L140CIPC T . AmS1L14DM . . .
AmM@124DCIFC 0°C = Ty = +70°C ov +5.0V = 5% AmO1240M B5°C = Ty = +125C ov +5.0V = 10%
Am31L240C/IPC Am31 240M
ELECTRICAL CHARACTERISTICS over operating range Am9124%X Am9114XX
Am1L24xX Am91L14XX
Parameter Descriplion Test Conditions Min. Typ. Max. Min. Typ. Max. Units
Vou = 2.4V Voo = 4.768Y -1.4 -1.0
lon Cutput High Currant OH ce mA
Vion = 2.2V Voo = 4.5V -1.0 -1.0
| Outout Low G : v 0.4V Tp = +70°C 4.0 3.2 "
= L [T
oL uiput Low Gurren o T, = +1257C 32 2.4
ViH Input High Yoltage 20 Voo | 20 Voo | Volts
Vi Input Low Voltage -0.5 08 | -05 08 | Volts
lix Input Load Current Vg5 =V = Voo 10 10 b
0.4V = Vg < Vgg Ty = +125°C =50 50 —~50 50
laz Output Leakage Current Outpul Disabled a0 v 0 1 e 1o uh
! Cutput Short Cirguit G t | {MNote2 goL 4700 o |75 A
) m
05 uipt irouit Gurrent | {Note 2) —56°C to +126°C 115 75
Cl Input Capacitance (Note 1} | Test Frequency = 1.0MHz 3.0 5.0 3.0 5.0 F
co VO Capacitance (Note 1) | Ta = 25°C, All pins at OV 50 | 60 50 | 6o | P
ELECTRICAL CHARACTERISTICS over operating range
Am91L24 Amgi124 Am91L14 Am9114
Parameter Description Test Conditions Typ. Max. Typ. Max. Typ. Max. Typ. Max. Units
Ve O " & <v Ts = 25°C 40 60 40 80
cc Operating 2x. Yoo, C5 =V, — o
lec Supply Gurrent for Am@124/911.24 Ta=0C 0 70 50 70 | mA
Ty = =55 60 80 60 80
Auto =P Max. V. Ty =25°C 15 24 - -
utomatic ower 2. Voo — = _
o Down Gurrent (T8 = Vi) T =0 20 0 mA
Ty = =55°C 22 33 - -
Notes: 4. The intema! write time of the memory is defined by the

overlap of CS low and WE low. Both signals must be low to
inifiate a write and either signal can terminate a write by
going high. The data input setup and hold timing should be

1. Typical values are for T, = 25°C, nominal supply voltage
and nominal procassing parameters.

2. For test purposes, not more than one output at a time referenced to the rising edge of the signal that terminales
should be shorted, Short circuit fest duration should not ex- the write.
ceed 30 seconds. 5. Chip Salect accass tima {lq) is longer for the Amg124 than
3. Test conditions assume signal transition times of 10ns or for the Am3114. The specified address access time will be

less, timing reference levels of 1.5V and output loading of
one standard TTL gale plus 100pF.
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Am9114 » Am9N24

SWITCHING CHARACTERISTICS over operaing range (Note )~ AM9T14B Am0T14C  AmO114E
Am9124B Amg124C Am9124E
Parameter Description Min. Max. Min. Max. Min. Max. Unit
Read Cycle
IRC Address Valid to Address Do Not Care Time {Read Cycle Tima) 450 300 200
tA Address Valid to Data Qut Valid Delay (Address Access Time) 450 300 200
1o Chip Select Low 1o Data Out Valid {Note 5) Ams114 120 100 0
Amiai24 420 280 185 ns
X Chip Selsct Low 1o Data Out On 20 20 20 |
oTD Chip Select High to Data Qut Off 100 B0 60
10HA, Address Unknown to Data Cut Unknown Time 50 50 S0 _‘
Write Cycle
WG Address Valld 1o Address Do Mot Care Time (Write Cycla Time) 450 300 200
W Wiite Enable Low to Write Enable High Time {Note 4} Aman4 200 150 120
Ama24 250 200 150
tWH Write Enatile High to Address Do Not Care Time o a a
toOTW Write Enable Low to Data Out O Delay 100 80 &0
|JDW Data In Valid to Writa Enable High Tima 200 150 120
] tDH Write Enable Low to Data In Do Not Care Time 1] l o] 1] e
| W Address Valid to Write Enable Low Time o o a
l tPD Chip Select High to Power Low Delay (Am3124 only) 200 150 100
| tPU Chip Select Low to Power High Delay (AmB124 only) o 0 0
1cw Chip Select Low to Write Enable High Time (Nota 4) Am9Ie 2% 150 120
Amg124 250 200 160
SWITCHING WAVEFORMS
AEAD CYCLE WHITE CYCLE

READCYCLE

I———-—lkc——————l i F i ™
o SRR K i
‘ ‘ =7
"‘i [NOTE 4)
Lo WECVETTCERes,
SE- el Zm& m
| | I 1A IWR
Iw
i (NITE 4)
WA | \k—_—f——
ENABLE r H
lNOCT‘E, 5} \ ——tf ) ! ( |
mx——‘ I‘TD___—' l WX | J f o H—I::T ] ‘ ™
i X S8

A
i—i.&mmzss ADCESE)
_—1 L—I—uom\

+.4.4.4) XXX
unnﬁ!s‘s‘AcCESS:_—l L _J
(OHA.

POWER DOWN WAVEFORM (Am3124 ONLY)

LHIP
SELECT

:nu<l__‘ ¥ |

MOS5-080

MO5-053
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Amot14 - Am9124

TYPICAL CHARACTERISTICS
Typical ICC Typical tace Typicat C Load Versus
Versus VCC Characteristics Versus VGC Characterlslics Normalized tacc Characteristics
1.50 o T 12 T j i 115 T o550
125 i ) Hi T 'J__ T 110 ___J = ’//
(4 1.1 - Amd114
2 100 o=t g F! 3 =
g8 mﬁﬁ-ﬂnn Amo124 2 ’ _\\j_ ! ] é 105 2 Aol 24
' N T
g 0.75 [—— = |ACTIVE)— E 10 - } __.__I g /
g Ed AmIT14 AND AmS124 2 400 ] -
< pso / L — £ I -
g A 5 Ll 8
028 | i | T '| Z 985 :
- AmS124 (STAND BY) - } . T . _l_ 4 - =
] L 11 O I 050 '
[} 1 2 3 4 5 5 7 Ta.0 4.5 50 55 6.0 100 200 o) 400
Yoo veo CAPACITANCE LOAD — pF
Normalized tace Normalized 1CC
Versus Ambient Temperature Versus Ambient Temperature
1.4 T | 1.2 T
YOO =50V | 1 ] VEC = 5.0W | |
13 'J T | g 1.2 i’
“ ! o |
g 12 —+ - o 2 ¥ I l —
g AmO114 AND Am9124 o i N‘nsim AND AmS124
§ o : { — ~| — 3w L I
g T z L
E 10 - —1 — —~)—JI—’— £ ng| ~- l-i— ——
= | | “ { e
' — - 08
0.9 /r | [ <I——|L—————|—-— |J I ]
08 | il 0.7 l
-85 —25 i 25 s 70 100 125 —55 -25 a 25 50 70 100 125
T, — AMBIENT TEMPERATURE — 'C Ts — AMBIENT TEMPERATURE — °C
MOS-36
BIT MAP
Worst Case Current
(mA at 0°C)
Pan 100% 50% INTEHMNAL CO4L 9. ., 0L 18
Configuration | Number | Duty Cycle | Duty Cycle |
9114 280 280 i T ' .i | e
2Kx8 i 0 200 | Address Designiators i sl I .
9124 200 160 P — | | I .
o124 140 110 £0 a ! i | i
A LI .I‘ ] ! N
g114 840 840 Az a7 . t; | i | ]
1 9IL14 600 600 YR RV B ' i |
X b i .
9124 480 420 ' ! | ‘ i
91124 330 285 | \ i I [ .
1 g: :_:4 ?ggg ?g;g i \n tm_'as mn' 5 1mius 1o e TERMAL
x
9124 120 1040 |
§1L24 780 700 :
Figure 1. Supply Current Advantages of Am9124, Figure 2. Bit Mapping Information.
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Am9130- Am91L30

1024 x 4 Static R/W Random Access Memories

DISTINCTIVE CHARACTERISTICS

1k x &4 organization
Fully static data storage — na refreshing
Single +5Y power supply
High-speed — access times down to 200ns max.
Low cperating power

— 578mW max., 9130
- 368mW max., 91130

Inlerface logic levels identical to TTL

High noise immunity — 400mV worst-case
High output drive — two standard TTL loads
DC power-town mode — reduces power by =B0%
Single phase, low voltage, low capacilance clock
Static clock may be stopped in either state
Data register on-chip
Address register on-chip
Steady power drain - no large surges
Unique Memory Status signal
- improves performance
" — self clocking operation

Fuil MIL temperature range available

100% MIL-STD-883 reliability assurance lesting

GENERAL DESCRIPTION

The Am3130 and Am31L30 products are high performance,
adaptive, low-power, 4k-bit, static, readiwrite random access
memorigs. They are implemented as 1024 words by 4 bits per
word. Only a single +5V power supply is required for normal
operation. A DC power-down moda reduces power while re-
taining data wilh & supply voliage as low as 1.5V,

All inlerface signal levels are identical to TTL specifications,
providing good noise immunity and simplified system design.
All inputs are purely capacitive MOS loads. The outputs will
drive two full TTL loads or more than eight low-power Schottky
loads.

Operational cycles are initiated when the Chip Enable ciock
goes HIGH. When the read or wrile is complete, Chip Enable
goes LOW to preset the memory for the nexi cycle. Address
and Chip Select signals are laiched on-chip to simplify system |
timing. Quiput data is also latched and is available unlil the
nexl operating cycle, The WE signal is HIGH for all read opera-
tions and is LOW during the Chip Enable time to periorm a
wrile. Data fn and Data Out signals share common KO pins.

Memory Status is an oulput signal thal indicates when data is
actually valid ang when 1he preset interval is compiete. It can
be used to generate the CE input and to improve the memory
perormance.

BLOCK DIAGRAM

CONNECTION DIAGRAM

A G———
410 ROW
220w apoREsS 17 ROW 54 . ) .
a BUFFER i> DA_LEUGF;LEE;‘?S ﬁ TORAGE CELL MATAIX ADZRESSETT 1 22 jvcc 50y
o AND B
;\.: o] LATCH cnte | v ) sants | aears aconess7[_] 2 21| ] aporess o
- acoREssa[] 3 20 [ annress
1IN apoeesse 4 [ Japomesse
e O— ronTROL
pata o 1] s 13 []aDpAESS 3
REF, ROW - , . AME130
pararoz]s AmG1L30 7 [ JaporEsse
AEO——=1  coLumy jtﬂi j{ 1 %Ie J 18 aatavoz[] 7 13 [ ] AbDRESS S
#10—=] ennmess | L | COLUMN ) — )
280 BUFFER 1 Dﬁgggg:ss . I 1 patarras[ |8 15 [ ] GRITE EmABL:
LATCH - - -
A9 O—ni ca | wia Fonclwoa |sae bova Jsni d wea ourrur oisaeLe [ |9 1a []Cww sELECT
MER DAY 5TaTUS [ 10 13 [TJuuTRUT ENABLE
e [ % ' 15N gy [ 11 12 [Jenmenzae
SELEC [t}
Oy EUHFER CONTHAL
g ] Ll_l L[l ]
Ve ——— l R
GHD O—m— JJ l) Q ] ] Top View
CE 03 WE 101 Loz 1,03 1:04 M5 Pin 1 is marked for arientaticn.
MPR-375 MPFR-377
ORDERING INFORMATION
Package Power Arcess Tima
Type Amblent Temperature | Type 500ns 400ns 300ns 250ns 200ns
' N BTD | AM9130APC AMI130BPC AMB130CFC AMS130DPC AM9130EPC
Melded 0°C = Ty = +70°C
LOW { AMS1LIDAFPC | AMS1LIDBFC | AM91L3DCPC | AMS1L30DPC:
oC=T +70°C STD | AM$130ADC AMI130BDC AMS1300DC AMS130DDC AMI130EDC
Hermelic AT LOW | AMOTLZ0ADE | AMBIL30BDC AMZ1LI0CDC ) _{\_M91 LSq_DDC
o]l 5TD | AMZ130ADM AM9130B0M AMS130C0OM
—85°C = Ty = +125°C
LOW | AMSIL30ADM | AMI1LIOBOM | AMB1LI0CDM
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MAXIMUM RATINGS abave which the useful life'may be impaired

Storage Temperature —B5°C to +160°C
Ambijent Temperature Under Bias —65°C 10 +125°C
Ve with Respect to Vgg ' —0,5V to £7.0V
Al Signal Voltages with Respect to Vgg -0.6Y t0+7.0V
Power Dissipation 1.25W

The products described by this specification include internal cireuitry designed to protect input devices from damaging accurnulations af
static charge. It is suggested, nevertheless, that conventional precautions be obiserved during storage, handling and use in arder to avoid
exposure 1o excessive valtages.

OPERATING RANGE FOWER-DOWN RANGE
Vee Vge Vee Vgsg Ambient Temperature Part Numher
475V £ Vop < 525V ov 15V < Voo ©5.25V ov 0°C = Ty = +70°C | AMI1X30XDC
4,50 £ Ve = 5.50V av 18V < Vep = 5.50V o 55°C = Ta = H25°C | AMO1X 30X DM

ELECTRICAL CHARACTERISTICS over operating range {Note 1)

Am3i30 Am91L30
Parameters Description Test Conditions Min. Typ. Max. Min. Typ. Max. Units
Voo =475V 2.4 24
Vou Qutput HIGH Voltage lgH = =200pA ce Volts
Voo - 45V 22 22
VoL Qutput LOW Voltage loL = 3.2mA 0.4 04 Valts
YIH Input HIGH Yoltage 2.0 Voo 2.0 Vee | velts
ViL Input LOW Valtage —0.5 0.8 —-0.5 08 Volts
LN} Input Load Current Veg = VN = Voo 10 10 HA
Lo Output Leakage Currant Veg < VouT < Vg, Qutput disabled 1] 10 [T
Max. v Ta=25°C 50 100 40 65
lce Ve Supply Currant an. vec Ta=0"
Qutput disabled ATOC 110 L mA
Tp=-55C 125 80
Cia Input Capacitance {Address} 3.0 6.0 3.0 6.0 eF
CouT QOutput Capacitance Test frequency = 1 MHz 4.0 7.0 4.0 7.0 pF
T =25°C
Cic Input Capacitance [Contral) A i B0 9.0 6.0 a4 pF
All pins at OV
)10 1/0 Capacitance 5.0 9.0 6.0 9.0 oF
POWER DOWN CHARACTERISTICS Am9130 Am91L30
Parameter Description Test Conditians Min. Typ. Max. Min. Tvp. Max. Unit
dyfdt Voo Rate of Change 3.0 30 Vius
tPS Power Down Sei-Up Time tEL tEL ns
tPH Power Up Hold Time tEL tEL ns
Ta=26C 36 72 28 55 ma,
Veg = 2.0V Ta=0C 78 60 mA
o lgg in Sandby T = ~BE" 89 &8 ma,
{Note 2) Ta = 25°C 20 52 16 45 mA
Voo = 1.8V Ta=0C 56 48 mé
Ta =-65°C 64 55 mA
POWER DOWN WAVEFORM
Vor MINIMUY .../k'/— #
DBRERATING Yop
]—— tPH
AND
CE
MPR-378
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SWITCHING CHARACTERISTICS over operating range
READ CYCLE {iNotes 7, 8, 9]

Am9130 « Am91L30

Am91304 AmY130B Am9130C AmD1360
AmSTL30A AmS1LI0B AmPIL30C Am3I1L30D  AmPII0E
Parameter Deseription Min., Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit
tRC Read Cycle Time (Mote b} F70 620 470 385 320 E ns
Aceess Time {Nate 3} |
b (CE to Qutput Valid Delay} 500 400 300 250 200 4 s E
tEH Chip Enabla HIGH Time INote 14) 500 400 300 250 200 ns
1EL | Cnip Enable LOW Time (Note 147 250 200 150 125 100 “ns
tCH Chip Enable to Chip Select Hold Time 200 i 170 1EQ 130 - 120 ns
tAH | Chip Enable 10 Address Hold Time 200 170 150 120 | 120 s
tCS | Chip Salect ta CE Set-Up Time [Note 4} -5 -5 | -5 | -5 -5 ns o
tAS Address to Chip Enahle Set-Up Time 8] la] 4] 1] a ns I
tRS Read ta Chip Enable Set.Up Time 1] 1] o s} a ns
tRH Chip Enable to Read Hold Time o] o | | o o 0 ns
tOH Chip Enabte 1o Output OF F Delay {Note 31 o 1] o 4] o ns
tF OF or 00 to Cutput OFF Dalay [Noie 11) 200 1E5 135 115 100 ns
tC0 OE or 0D to Qutput ON Delay (Note 11} 220 165 150 125 110 ns
tES COuiput Enable ta CE LOW Set-Up Tima |Nota 12} 20 Fi- ?&_ &5 50 ns
oM Data Qut 1o Mermory Status Delay 0 o] | 1] o | a ns
tP Internal Preset Interval {MNote 14) tEL 5 tEL tEL | tEL i tEL ns |
SWITCHING WAVEFORMS
READ CYCLE
tHC
I tEm i tEL
/ \ 7
—_—
!AS—}'- --l-i |-—|RH — i I
nieees OOOODDTY R A Xy
o ORRRS|| AR
€5 { I (v
mr RASIOOONS OOOOOOCUOOOOOOOCOOCOA NN
sarecr ONAAAERGN A
t“—-l—‘ﬁs e
warT OO00000C0RONHOONX
T S KRR
I————tES —_—
outruT R O Y KOO,
Fan e OO BB
QUTRIT RO COOOOOO Y,
sz R AN RN
|-——'—- teH |-—-JI— Wik | |..-. ------- F *“
DATA 11T | _4; 1— ‘ CUTPUT VALID
—_—— b :
| a o o
N - A
L nOTE ) / N
MPR.379
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Am9130 « Am91L30
SWITCHING CHARACTERISTICS over operating ranga
WRITE CYCLE (Notes 7, 8, 9)

AmY130A AmI130B Am2130C AmMY1300
AmM9IL30A Am91L30B Am91L30C AmI71L30D AmI1I30E

Parameter Description Min. Max. Min, Max. Min. Max. Min. Max. Min Max. Unit
twe Write Cycte Time [Note ) 770 620 470 395 320 ns
1A Aceess Time (CE to Output ON Delay! 500 400 o | |Tmo |7 200 ns

1A | Chip Enatle HIGH Time iNotes 14, 15} | 500 a0 | | 00 250 200 s
tEL Chip Enable LOW Time {Motes 14, 16} 250 200 180 125 100 ns
tAS Address to Chip Enable Set-Up Time 0 1} 0 4] 1] ns
tAH Chip Enable 1o Address Hald Time 200 170 150 130 120 ns
tCs Chip Select 1o CE Set-Up Time {Note 4} —5 -5 -5 -5 -5 i

“Tweh | chip Enable 10 Chip Select Hold Time | 200 10| | 150 130 120 ns
W | Write Pulse Width (Note 10) 200 165 135 s e [T
DS Oata Input SerUp Time (Note 100 | 200 | | 165 | |13} | 115 100 1
tDH i Data Input Hold Time {Mote 10} L8] o qa 1] [H] ns
1D Data Cut to Memory Status Delay 0 4] a Q 1] ns
1P Internal Presel Interval tEL tEL tEL tEL tEL ns

SWITCHING WAVEFORMS

WRITE CYCLE
e
i tEH ! ‘ IEL i
E!\:BHLIE F J\‘r ! A
tAs i ll A ' |
A AR OOOOCOOOOOON A0 KX XXX LA KX KRS
ADDAESS m 0‘..0"..‘.'0’0.’.0"""“0.0’0’0’0.9"'0”.0.‘.0"'C.Q‘Q’Q.Q'O.0.0”‘00‘.‘0”0’.
s —4 HEH =] I
T | O RO O KRR X XL OOy
secesr RO AR,

| b 1WA

wire RETTTTTTYTYTYYIITTRIN TR
st R AR ARRERO

| |
IR IRV

auTPUT YOO 000000 OO 000
et A Ay A

| | [NOTE 13 |
outRUT R T A A M X AR T OO L OO0,
BRI I

STAIUS

1
[
VEMORY  noves s 151 |
T

MPR-380
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SWITCHING CHARACTERISTICS over operating range
READ/MODIFY/WRITE CYCLE (Notes 7, 8, 9}

AmS130 » AmIIL3ID

Am9130A Am91308 Am$130C Am9130D
Am31L30A Am9ILIOBE  Am91L30C  Am91L30D Am3130E
Parameter Description Min. Max. Min. Max. Min. Max. Min, Max, Min. Max, Unit
tRMWC R/M{W Cycle Time (Notes 5, 16) 1170 950 740 626 520 ns
1A Access Time {CE to Qutput Valid Delay) 500 400 300 260 200 ng
tEH Chip Enable HIGH Time (Mates 14, 15) 800 730 570 480 400 ns
tEL Chip Enable LOW Time {(Notes 14, 15} 250 200 150 125 100 ng
1CH Chip Enable to Chip Select Hald Time 200 | [ [ | isa | 1o | [T1ze ns
tAH Chip Enable to Address Hold Time 200 170 150 130 120 ns
s Chip Select to CE Ser-Up Time {Note 4] -5 -5 -5 -5 —5 ns
tAS Address to Chip Enable Set-Up Time aQ o aQ ng
tRS Read to Chip Enable Set-Up Tima 0 o o |7 s
10H Chip Enable to Output OFF Delay qa o 1] ns.
tDH Data input Hold Time (Mote 10) 0 o 0 0 ° ns
{0} Drata Input Set-Up Time (Note 10) 200 165 136 115 100 ns
WY Write Pulse Width (Note 10) 200 165 135 1Ms 100 ns
tCF QE o OO 10 Qutput OFF Delay (Nate 11) 200 165 135 1s 100 ns
tCo CE or OD to Output ON Delay iNote 11} 220 - 185 150 . 125 110 ns
tov Data Valid after Write Delay 10 10 10 10 10 ns
tA Aead Mode Hold Time 1A tA th tA thA ns
M | Data Out to Memory _Statui_Défav_ 0 3 o o o | o | | ¢ ns
tP [ Internal Presat Interval tEL tEL tEL tEL tEL | ns
SWITCHING CHARACTERISTICS
READ/MODIFY/WRITE CYCLE
¢ IRMWC
‘ I EH |} 1EL
. c;ul' “\ !
EnABLE A
| o] |
I ' KOCXCLANLY
poeness QR
hi=:] P - (L:H——I i |
A A I A A A A A A A A R A A T A A A A I U AR
THIF OCOO0COOCOUOCOOOOCAOOCAOGOOOCH X OO X
s ARSI
RS i I—- 1R I | [ .—ll .
T s AOCOOBOOOD0OUO
AL W ( W LGNS
our=ur JLUOCOOOLOCOION XX i XIOOOCOU OO0
RN | RSO
| |J ] HOTE 13 i |
VUAIVAA R ARA R A AN ANAAN] WA A AR A AR A AN ANNAANNS
aureur  RAXOOOUOCOUOUCO0 OOUCOOOCCOOCUOOOUO0L0
misate K SROOMOAERN. SORBRABRAS
weH ,: { [1=v] I i 0y-} ‘ I
oAt 1D ! I} I r ot m_{ S X }—-————
1 #. X vaLp ; STARLE
_— e ] |-.—--.Ds —-| [
:DMAL——{ w-._..f
oy wores s 19 j \
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Am9130 « Am91L30

NOTES:

1. Typical operating supply current values are specified for
nominal processing parameters, nominal supply valtage
and the specific ambient temperature shown,

2. Typical power-down supply current values are specified
for nominal processing parameters, the specific supply
voltage shawn and the specific ambient temperature
shown. )

3. At any operating temperature the minimum aceess time,
tA{min.), will be greater than the maximum CE to
output OFF delay, tOH{max.}.

4, The negative value shown indicates that the Chip Select
input may becorme valid as late as Gns following the
start of the Chip Enahle rising edge.

6. The waorst-case cycle times are the sum of CE rise time,
tEH, CE fall time and tEL. The cycle time values shown
include the worst-case tEH and tEL requirements and
assume CE transition times of 10ns.

6. The Memary Status signal is a two-state output and is
not affected by the Cutput Disable or Qutput Enable
signals. If the output data buffers are turned off, Memaory
Status will continue to reflect the internal status of the
memory.

7. Qutput loading 15 assumed to be one standard TTL gate
plus BOpF of capacitance.

8. Timing reference levels for hoth input and cutput signals
are 0.8V and 2.0V,

CE and WE transition times are assumed to be =10ns.

10. The internal write time of the memory is defined by
the overlap of CE high and WE low. Both signals must
be present on a selected chip 10 initiate a write. Either
signal can terminate a write. The (WW, tDS and tDH
specifications should all be referenced to the end of the
write time. The Write Cycle timing diagram shows
termination by the falling edge of CE. If termination is
defined by bringing WE high while CE is high, the
following timing applies:

or \
P
W |
WE E
1
I
e M

o5 |

INPUT STABLE

f—tom

MFR-352

11.  The output data buffer can be OM and cutput data
valid enly when Qutput Enable is high and Quiput
Disatle is low. OE and OD perform the same function
with opposite control polarity,

12, The gutput data buifer should be enahled before the
falting edge of CE in order to read ocutput information,
When the output is disabled and CE is low, the output
data reaister is cleared.

13. Input and cutput data are the same polarity.

14. The Chip Enable waveform requirements may be defined
by the Memory Status output waveform. For a read
eycle, the basic CE requirement is that tEH = tA and
tEL = tP:

MPR-383

15.  The Memory Status output functions as if all operations
arg read cycles. H a write cycle begins with WE low and
Data In stable at the time CE gocs high, the rising edge
of MS may be used as an indication that the write is
complete and CE may ke brought low, In a cycle where
WE goes low at some point within the CE high time, the
rising edge of MS should be ignored as an indication of
write status. The falling edge of MS is always valid
independent of the type of operation being performed.

16. For the R/MAN cycle, tEH {min.} is defined as tB (min.}
+tCF {rmax.} + tDS [min.}. This provides a conservative
design with no 1/0 overlap and assumes that tCF begins
at the end of the tR time, Other desinns with somewhat
shorter R/AMMW cycles are possible.

FUNCTION DESCRIPTION

Block Diagram

The block diagram for the Am9130 shows the interface con-
nections along with the general signal flow. There are ten
address lines {AQ through A9} that are used to specify one
of 1024 locations, with each location containing 4 bits. The
Chip Select signal acts as a high order address. The Chip
Enable clock latches the addresses into the address registers
and controls the sequence of internal activities.

The row address signals (AQ through AG) and their inversions
are distributed to the 64 row address decoders where one of

the rows is selected. The 64 cells on the selected row are then
cannected to their respective bit line columns. Meanwhile, the
column address signals (A6 through A9) are decoded and
used to select 4 of 64 colurmns for the sense amplifiers. Thus a
single cell is connected to each output path.

During read operations, the sensed data is latched into the
output register and is available for the balance of the operating
cycle, During write pperations, the write amplifier is turned on
and drives the input data onto the sense lincs, up the column
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bit lines and into the selected cell. Read and write data are
the satne polarity.

The data buffer is throeestate and unselected chips have
their outputs turned off so that several may he wire-ored
together. The Cutput Enable and Output Disable signals pro-
vide asynchronous controls for turning off the output buffers.

Within the storage matrix there is an extra row of simulated
cells. This reference row is selected on every operating cycle
in addition to the addressed row and provides internal timing
signals that control the data flow through the memory. The
Memory Status output signal is derived from the reference
raw and uses the same designs for its sense and buffer circuits
as used by the data bits.

Chip Enable

The Chip Enable input is a control clock that enordinates all
internat activities. The rising edge of CE begins each cycie and
strobes the Address and Chip Select signals into the on-chip
register. Internal timing signals are derived from CE and from
transitions of the address latches and the reference cells.

When the actual access time of the part has been reached {or
a write operation is complete}, CE may be switched low if
dosired, The worst-case time as specified in the dota sheet may
be used to determine the access. Alternatively, the access or
write-complete time indicated by the rising edge of the
Memory Status cutput signal may be used.

When CE goes low, the internal preset operation begins, The
memary is ready for a new cycle only after the preset is
complete, The worst-case CE low time specifisd in the data
sheet may be used to determine the preset interval, Atterna-
tively, the actual preset time s indicaled as complote when
Memory Status goes low,

There are no restrictions on the maximum times that CE may
remain in either state so the clock may be extended or stupped
whenever convenient. After power-on and before beginning a
valid operation, the clock should be brought law to initally
preset the memory.

Address and Chip Select

The Address inputs are latched into the on-chip address

register by the rising edge of CE. Addresses must be held

stable for the specified minimum time following the rising
edge of CE in order to be properly loaded inta the register.
Following the address hold time, the address inputs are ignored
by the memory until the next cyele is initiated,

The Chip Select input acts as a high order address for use when
the systerm word capacity is larger than that of an individual
chip. It allows the Address lines to be wired in parallel to all
chips with the CS lines then used to sclect one active row of
chips at a time. Unselected chips have their output buffers off
50 that selected chips wired to the same data lines can domi-
nate the output bus. Only selected chips can perform write
operations,

C5 is latched in the same way that Addresses are. Once a
memary 5 selected ar deselected, it will remain that way
until a new cycle with new select infarmation begins.

Write Enable

The Write Enable line controls the read or wrile condition of
the devices. When the CE clgek is low, the WE signal may be
In any state without affecting the memory. WE does not
affect the status of the autput buffer.

To execute a read cyele, WE is held high while CE is high. To
perfarm a write operation, the WE line is switched low while
CE is high. Only a narrow write pulse width is required to
successfully write into a cell. In many cases, however, it will
be convenient to leave the WE line low during the whole
cycla.

A write cycle can take place only when three conditions are
met: The chip is selected, CE is high, and WE is low. This
means that if either CE goes low or WE goes high, the writing
is termingted.

Data In and Data Out

The requirements for incoming data during a write operation
show a minimum set-up time with respect to the termination
of the write. Termination occurs when either WE goes high or
CE goes low. If incoming datachanges during a write operatian,
the infarmation finally written in the cell will be that stable
data preceeding the termination by the set-up time. Since the
data being written during a write cycle is impressed on the
sense amplifier inputs, the output data will be the same as the
input once the write is established.

During a read cycle, once all of the addressing is complete and
the cell information has propagated through the sense ampli-
fier, it enters the cutput data register, The read information
can also flow thraugh to the output if the huffer is enabled. As
long as CE is high, the addressing rermnains valid and the output
data will ba stable. When CE goes low to begin the internal
preset gperation, the output information is latched into the
data register. It will remain latched and stabie as long as CE
it law., If the output is disabled when CE is low, the output
data register s cleared. At the start of every cycle when CE
goes high, the output data latch is cleared in preparation for
new information to come from the sense amplifier, and the
output buffer is turned off,

OFE and 0D are designed to provide asynchronous control of
the putput huffer independent of the synchronous Chip Select
control. The OE and OD contral lines perform the same
internal functian except that one is inverted from the other.
If gither OF is low or QD is high, the output buffer will turn
off. If the C5 input is latched low and QE is high and OD is
low, then the putput buffer can turn on when data is
availabla.

Memory Status

The Memory Status autput is derived from the actual perform-
ance of the reference row of cells. Since the reference row is
always doing a read ocperation, the M3 cutput will appear in
every operating cycle, whether a read or write is bging per-
formed. MS uses the sarme output circuitry as used in the data
puth. The result is thot Moemory Status tracks voery closely
the true operating performance of the memoaory,

The rising edge of MS indicates when output data is valid and
tracks changes in aceess time with changing operating condi-
tions. The rising edge also specifies the end of the time that
CE must be held high for a read. CE may be high as long as
desired, but may safely go low any time after MS goes high.
The falling cdge of M$ occurs after CE goes low and the
intermal preset pericd is complete. It indicates that CE may
go high to begin a new cycle. Sea the Am9130/40 Application
Mote for details.
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Access Change
Versus Capacitive Load

Versus Ambient Temperature

CHARACTERISTICS

Access Time Supply Current

Versus Ambient Temperature

THE SIZE 01982 X 0197~

60 13
1 Y
: | $ ol || LA
| 40 T L [+
o
] : : 8o — a
4 a /| i B
z 2 74 i
o N o190 =t p—= l z
5 ; =
2 ! | z i | ! g
z o Vet 50V T E g ! ; | z
T,=25'C z - |
L0 LDAD = 1 TTL GATF | | |
- n fl L L Il og
Q LV 200 oo A0 =50 -25 0 5 &0 75 0017 -BQ 25 0O I BD TE 100 26
CAPACITIVE LOAD — F MPR-324 AMBIENT TEMPEAATURE — *f MPR-285 AMEIENT TEMPERATURE - "C MPR-336
Typical Dutput Currents
Typical lge Versus Ve Yersus Output Voltage
50 5
T ac T Vee 7 475V
AT : 257
40 + kY +
L
// 1
e
PR 1| e ]
£ Z
I
=1
8 t 2
a
/ z
W0 / 3 s / ~ \
a / )
10 20 34 40 5.0 1.3 20 kL]
Vep- ¥ MPR-347 QUTPUT YOLTALE — ¥ MPR-288
Metallization and Pad Layout Bit Map
T
CELLG
coLng
BT T
Chu s
e BITZ
COLIE
coL o
BIT3
CoL1S
£Loe g
BIT&
oL s

alTd
CELL 104

For bll mapping purposes:
Aow pddress LSB = 46, MSH = AD
Column addross LEER ~ A6, MSB = A9
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Am9131- Am91L31

1024 x 4 Static R/W Random Access Memories

DISTINCTIVE CHARACTERISTICS GENERAL DESCRIPTION
# 1k X 4 organjzation The Am9331 and AmB1L31 products are high perfor-
® Fully static data storage — no refreshing mance, low-power, 4k-bit, static, read/write random access
# Single +5Y power supply memaories. They are implemented as 1024 words by 4 bits
® High-speed — access times down ta 20005 max. per word. Only a single +5V power supply is required for
& Low aperating power narmal gperation. A DC power-down mode reduces power
— 57BmW max., 9131 while retaining date with a supply voltage as low as 1.5V.
~— 368mW max., 9 L_3| . All interface signal levels are identical to TT L specifications,
hd In'terfac_e Jo_glc Ieue‘ls identical to TTL providing gooad noise immunity and simplified system de-
. H|_gh noise immunity —400mV worst-case sign, All inputs are purely capacitive MOS loads. The out-
¢ High output drive — two standard TTL loads puts will drive two full TTL loads or more than eight
& DC power-down mode — reduces power by >»80% low-power Schottky loads.
#* Single phase, low voltage, low capacitance clock . o )
# Static clock may be stapped in either state QOperational eycles are initisted when the Chip Enable
e Data register on-chip clock goes HIGH. When the read or write is complete,
. Addressgre ister an-chip Chip Enable goes LOW to preset the memory for the next
o Steady pov?rer drain — no farge surges cycle. Address and Chip Select sighals are latched on-chip
X to simplify sysiem timing, Qutput data is alse lalched and is
: !I:{l]lg%ml':'ll-lIfg?l'xi)}afg;grfeTiaantf:?i:v?;:E::nce 1estin available until the next operating cycle, The WE signal is
Y 9 HIGH for all read operations and is LOW during the Chip
Enable time to perform a write. Data In and Data Out
signals share comman 1/D pins.
BLOCK DIAGRAM CONNECTION DIAGRAM
Al O
a1 00— RCW .
o 1z, -. DORESS +5.
ij o ’?sufzgfis ,? '* D’Z%Eﬁ?; b‘l‘Z b STORAGE CE__ MATRI :oz::::c I = ]\'CC‘ o
1 Ok A ) Ei H 21 ] ADDRESS ©
s 4216 | sax16 | 2ax16 | 6eer AODHESSEE 3 a0 ]Aoontsu
aptmessa[ ] s 18 [ ] accress 2
TIMIMG
arO—=  cantre. pata o[ 5 18 [ ]4DORESS 2
REF ACW oaTaliaz[]e AAme%ILB:;j 17 ] ADDRESS 4
280 I~ s % 16 18 aarain s ]? t6 [ ] apoRESS s
:;0_"‘ ’,‘-,'EJEEEES — r’gﬁi’:ﬁz oataios [ a 15 [ JWATE TRABLE
AEO—e]  LATEH ® T B QUTPUT isasLe [ fo 16 [ GHiFgELECT
SAL| wAa | SaL]| wa | SALY wa |SAL | wa bO NOT W . 3UUT|’L” ENABLE
CONNECT
= SELECH I :> i e Bl I el I el st vgg [ 12 [JeHIP ENABLE
BUFFER COMTROL
5, NN
e L] 1
ane OF OC WE :J,i gz 33 I-'(D)-s TDD View
) : ¥ Pin 1 is marked for orientation.
MD5-362 MOS-362
ORRERING INFORMATION
Package . Power Access Time
Ambient T 1
Type ANt FeMParstire | Type 500ns 400ns 300ns 250ns 200ns
0°C < Ta < +70°C STO | Am9131ADC AmBi31BDC Am9131C0OC AmANIIDOC | AmB131EDC
Hermetic A LOW | Am81L31ADC | Am91L3IBDC | AmAIL3ICDC | Am31LAIDDC
BIP | eoc < T, cs125°c |STD | AmIISTADM | AmO131BDM | Am9131COM
AT LOW | Am31L31ADM | AmS1LIIBOM | Am91L31COM
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The AmS8131 and Am91L31 memories are identical in L31 products should not be used and should not be con-
every respect to their counterparts in the Am9130 and nected to any external gircuit, Please refer to the Am9130/
Am91L3Q family, with the single exception that the Mem- L.30 data sheet for the electrical and switching characteris-
ary Status output is not functional. Pin 10 an the Am97 31/ tics of the Am9131/L31.

Metallization and Pad Layout

DIE SIZE 01927 x 0187
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Am9140 -Am9iL40

4096 x 1 Static R/W Random Access Memories

DISTINCTIVE CHARACTERISTICS GENERAL DESCRIPTION
® 4k x 1 organization The Am9140 and Am31L40 products are high performance,
s Fully static data storage — no refreshing adapti\{e. Iow-power.l 4k-bil, stalic, read/wrile random access
* Single +5Y power supply mer(rjloréesl. They alre |mp\Lemented as 11109_6 words byf1 bits pel;
® High-speed — access times down to 200ns max. word. Lnly Jf Sgg 8 +5V power supply is required for norma
# Low operating power ;)ape_mtlrér;,ta o apsowe:-dovrtn mc:dsla| Jed::?SE \eower while re-
— 578mW max., 9140 'nng th & supply vollage as bwas 1.V
— 368mW max., 91140 All n:\t_erface sngna! Ie\fels are |dent|c§.| tol TTL specﬂ'lcathns.
» Interface logic levels identical to TTL providing good nolse lmmup!ty and simplified system dasngr].
& High noise immunity — 400MV worst-case AI! inputs are purely capacitive MOS _Ioads. Tha outputs will
) . drive two full TTL loads or more than efght low-power Schottky
& High output drive — two standard TTL loads Yoads
o DC powsr-down mode — reduces power by >80% " - .
s Single phase, low voltage, low capacitance clock Operaﬁlonﬁl cyﬁles are initiated vyhe_n the Chip Ena_ble clock
e Static clock may be stopped in either state goes HIGH. Whan the read or write is complete, Chip Enable
D . . goas LOW to preset the memory for the next cycle. Address
# Data register an-chip and Chip Select signals are latched on-chip to simplify system
# Address register on-chip timing. Output data s also laiched and is available until the
# Steady power drain — no large surges next pperating cycle. The WE signal is HIGH for all read opera-
* Unique Memory Status sighal tions and is LOW during the Chip Enable time to perform a
— improves performance write.
— self clocking operation ‘ Memory Stalus is an output signal that indicates when data is
& Full MIL temperalure range available actually valid and when the preset interval is complete. [t can
* 100% MIL-STD-883 reliability assurance tasting be used to gengrate the CE input and to improve the memory
performance.
BLOCK DIAGRAM CONNECTION DIAGRAM
A O—]
Al O—= RowW
A2 O——a)  ADCRESS i ROW B4
mo—) Mo EOY gmm woonssol]® 7 aa|gvec o
] LATCHE!
iz o STORABE S MaTAIX aporess 2|2 211 ADIRESS D
scpresse(] 3 20 ADDRESS 1
CE O—man] c;m.':gl_ annaessa e saf_] anoress 2
AT | ADDRESS 10 | & 140 13 [ ] anoRESS 3
28 O—=] m -
" coLmm annress s AmaiLan [ apoRrssa
Af Q] ADOHESS | COLUMN oatam[]? 16 [_] ADoRESS §
BUFFERS f> ADDRESS
43 Q] AND = LELOBER vats out [Cle 15 [ AITE ENABLE
Alp O——=)  LATCHES “:,:D SENSE I \ymirg SENSE
A1 O] L:.?’;H AMP AP ouTPUT DisaeLE ]9 14 [ crFseCeeT
gureur| ineut UTPUT wempRy sTatus [ |10 13 [Jouteut enaste
GHIF ::> h :
@ o—a]  Burch . P—-JFFEH Buren furrer Gn 0l vgg [T 12 [] cMIp ENABLE
AND (Rl
LATCH
Voo O— .
&N O j’ ‘L l DATA DATA o o Tap Vlew' .
MPR-389 QE OO0 WE ouT " M Pin 1 is marked for origntation, MPR-380
ORDERING INFORMATION
Package Power Access Time .
Type Ambient Temparature | Type 500ns 400ns A0dns 250ns 200ns
Molded 0°C = Ta < +70°C 5TD | AM3140APC AMB140BPC AWMB140CPC AMS140DPC AM9140EPC
LOW |AM91L40APC | AMB1L40BPC | AMIILAOCPC | AMI1L40DPC
0°C < T = +70°C STD | AM3140ADC AMS140BDC AMI140CDC AM9140DDC AMS14DEDC
Hermetic CoA LOW |AMS1L40ADC | AMS1L40BDC | AMSIL40CDC | AMO1L4DDDC
DIP TD | AM3140AD DM | AM314
_65°C = T, < ~125°C s 9140ADM AWI140Bl 9140CDM
LOW | AMI1L40A0M | AMO1L40BDM | AMI1L40CDM
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MAXIMUM RATINGS sbove which the useful life rmay be impaired

Starage Temperature —65°C to +150°C
Ambient Temperature Under Bias —B5°C to +125°C
Voo with Respect to Vgg —0.5V to +7.0V
All Signal Voltages with Respect to Vgg ' T o _05V o +7.0V
Power Dissipation 1.26W

The products deseribed by this specification include internal circuitry designed 1o protect input devices from damaging accurmulations of
static charge. It is suggested, nevertheless, that corventional precautions be observed during storage, handling and use in order 10 avoid
expasure 1o excessive voltages,

OPERATING RANGE POWER DOWN RANGE
Vee Vag Ve Vgg Ambient Temperature Part Number
475V s Vgg % 5.26V ov 1.5V & Vop < 5.25V ov YC =T < +I0°C AME1X40XDC
450V = Vo < 5.50V ov |7 1BV =Eveg 650V ov “B5°C = Tp = +125°C ANZ1X40XDM

ELECTRICAL CHARACTERISTICS over aperating range {(Note 1)

Am9140 Am91L40
Parameters Descripticn Test Conditions Min. Typ. Max, Min. Typ. Max, Units
Ve =475V 24 24
VoM Qutput RIGH Voltage loH = —200uA Voo —4EV Py 52 f Volts
Voo Cutput LOW Voltags lgL = 3.2mA 0.4 0.4 Wolts
Viy Input HIGH Voltage 20 Ve 20 Voo Vaolts
Vi Input LOW VYoltage —0.5 0.8 —0.5 0.8 Volts
LIN] Input Load Current Veg = VN € Voo 10 10 HA
Lo Output Leakage Cun:.ent Vgs = Vou T = Ve, Output disabled 10 10 uh
Max, Vog Ta= 2n5°c 50. 100 40 65
e Vo Supply Carrent Output disabled Taz0c - 110 Lk mA
Tp=—55C 125 20
Cia input Capacitance (Address) Test frequency = 1 MHz 3.0 6.0 an 6.0 pF
Cout Qutput Capacitance Tp=325°C 40 7.0 40 7.0 pF
Cic Input Capacitance {Cantrol) All pins at DY | 6.0 0.0 6.0 9.0 pF
POWER DOWN CHARACTERISTICS Ama140 Ama1L40
Parameter Dascription Test Conditions Min. Typ. Masx. Min. Typ. Max. Unit
dv/dt Vo Rate of Change 3o 30 Vius
tP5 Power Down Set-Up Time tEL tEL ns
1PH Power Up Hold Time o tEL 1EL 03
Ta =25"C 3G 2 28 123 ma,
Vg = 20V Ta=0C 8 80 mA
pD Iee in Standby Ta =~55 89 68 mA
INote 2} Ta =25°C 20 52 16 45 ma
Vee = 1.5V Ta=0C 56 48 mA
Tp =~BE"C 64 55 mA

POWER DOWN WAVEFORM

———— gt
v, WiRIMUM N A
&e TPERATING Yop \ ;
I‘HBH !

MPR-331
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SWITCHING CHARACTERISTICS over opsrating range
READ CYCLE {Notes 7, 8, 9}

Am9140A  Am9140B AmS140C  Am9140D
AmITLA0A AmI1L40B AmI1L40C Am91L40D AmS140E

Parameter Description Min. Max, Min, Max. Min. Max. Min. Max. Min. Max. Unit
tRC Read Cyele Time {Note §) 70 620 470 305 3z2o ng
wo | poes ELT:::N\?: g’De!aﬂ 500 400 300 250 200 | ns E
tEH Chip Enable HIGH Timea {Note 14) 500 400 300 280 00 ng
tEL | Chip Enable LOW Time (Note 14) 250 200 150 176 | 100 s
tCH Chip Enable 1o Chip Select Hald Time 200 170 150 130 12[1_ B s
tAH Chip Enable to Address Hold Time 200 LFi] 150 130 120 ns
1CS | Chip Select to CE Set-Up Time {Notz 4) -5 . i 5 s 5 ns
tAS Address (o Chip Enabie Set-Up Time N o Ve T . 5 I R
tRS | Read to Ghip Enable Set.Up Time 0 a 0 sy "o s
tAH Chip Enable to Read Hold Time a o] a 4] o] ns
tOH Chip Enable ta Output GFF Delay [Note 31 Q o} i} 4] 4} ns
tCF OE or 0D to Qutput GFF Delay iNote 11} "0 185 135 115 100 ns
1CG | OE or OD to Output ON Delay iNote 1) B T I T 150 125 M0 | ns
tES Cutput Enable to CE LOW Set-Up Time {Note 121| 90 i5 €0 55 50 ns
n] E] Data Qut to Memaory Status Delay s a 8] ] 0 ns
P Internal Preset Interval (Note 14} tEL tEL c tEL . .___lE.L. tEL ns

SWITCHING WAVEFORMS
READ CYCLE
} e
i i tEH | (EL

""“'.‘."‘

LT, Y OO L OO T T T Ty
0.0.0. AOAAA 0.0'0‘0'0’0.0.0 00’0.0.l'.0’0'.0.0’0’0.0.0.0.:’0‘0’0.0.0’0‘

OO0, 1 B

ADIHESS

o OB | B AR

AR AXXXXXR XN X XOCOAN IO XXCIARIANKIXXA N

1*"""'.""'07.'.'.Y’""' .‘ .U
OO

[
-
>

£y L..n

|- S & J——
"‘."".' "“' .‘.Y‘V’Y".".""" ." ."""?'."' """“."""‘i‘ g
RN

Iiv.!'.v.v'v’r'v.v.v.v.r’v’v.?
AORAOONANY

ORITPUT
ENABLE

Y.' " ."' 0‘ ."" .‘."Y.V"‘.'.' ."I.""' ".‘ ""' ." ’F.'.'.".‘." "" .‘ "’T "’.T."."."'.""

AUTPUT ’ .
e AR
|———'— o ]-—-—I— 10 | [P—1 =4~‘
OATA QUT - |_ _-‘_ _1 I QUTPUT VALIL F
-+ X | '
I_._ LA — ‘I [+] 1, I '\

r
MEMORY ., ’i
sTaTLg WOTEEI /

MFR-382
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SWITCHING CHARACTERISTICS over operating range
WRITE CYCLE {Notes 7, §, 9)

Am9140A Am9140B Am3140C AmM400
Am91L40A  AmI1L40B Am31L40C  AmS1LAOD AmS140E
Parameter Description Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit
tWe Write Cycle Time {Note B) 770 820 470 395 320 ns
tA Access Time {CE 1o Output ON Delay) 50O 400 300 250 260 ns
tEH Chip Enable HIGH Time iNoies 14, 15) 500 400 300 260 200 s
tEL Chip Enakla LOW Time (Motes 14, 15} 250 200 160 125 100 ns
1485 Address to Chip Enable Set-Up Time b 4] 0 a 0 ns
1AH Chip Enable to Address Hold Time 200 170 150 130 120 ns
1cs Chip Sclect to CE Serp Time (Nawe 4} | —5 -5 -5 -5 -5 T s
tCH" Chip Enabfe to Chip Seiect Hold Time 200 170 150 130 120 ns
Wi Write Pulse Width (Note 10) 200 165 135 1156 100 ns
tDS Data Input Set-Up Time {Note 10) 200 1656 135 115 100 ns
10OH Data Input Hold Time {(Note 10} 0 a g a i ns
tDM Data Out to Memory Status Delay a a a o 0 ns
P Internal Preset interval tEL tEL tEL tEL tEL ns
SWITCHING WAVEFORMS
WRITE CYCLE
| wC
| i 1EH i tEL ——————=]
k-
CHIF ﬁ;;;;a;;;
ENAMLE '__f & A
72 E 1aH ._i
15 ! ! ! tCH | I
Fr el v e L L LT L L L ey
[T OUOODOOLUOOOUOUUOOOUCUE LM
SELECT m I 50‘0.0‘0‘0‘0’0‘0.0’0’0‘0‘0’i’O‘O'%Q.O‘O.O.0.0’0'0.0‘0.0’0'
{ TWAY —————]
m ’I'.!“F‘Y’"""'"'."".""I‘".f.'."'."".""'."!"‘ "'."‘"'.".".".Y"'.I""."" ""’"‘""".""" .'.""‘
Frosis ORO00COUAOOCO0RNNNN A RROOONNX
| WS I i D

DATA I

DATA OUT }

¢
AT

) Q’O’0.0’I'

OB

MEMORY
STATUS {Note B, 15}

o

WRITE DATA QUT*

L

*Assumes output is enabled.

000
e

y
N

MPR-38;
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SWITCHING CHARACTERISTICS over operating range
READ/MODIFY/WRITE CYCLE (Notes 7, 8, 9}

ns
ni

AmI1404 AmI140B Am9140C Amg140D
Am91LA0A Am3TL40B AmY1LA0C AmI91LALD Am9T40E
Parameter Description Min. Max. Min. RMax. Min. Max. Min. Max. Min. Max. Unit
tRMWE R/M/W Cycle Time [Nates 5, 161 970 785 605 10 420 ns
tA Access Time (CE to Output Yatid Delay) 500 400 300 250 200
1EH Chip Enable HIGH Time {Motes 14, 151 00 BES 43h 386 300
tEL Chip Enable LOW Time {Motes 14, 15} 350 200 160 1256 100 ns
tCH Chip Enable to Chip Select Hald Time 200 : 170 150 130 120 ns
1AH Chip Enanle to Adddress Hald Time 200 170 150 130 120 s
1CS Chip Select ta CE Set-Up Time [Note 4) -5 -8’ -8 -5, -5 ns
1A8 Address to Chip Ensble SetUp Time | 0 | o P e o ns
RS Read to Chip Enable Set-Up Timeg 1] o] a 4] o] ns
tOH Chip Enable ter Output OFF Delay 1] o a 1] 0 ns,
"wn | Data input Hald Time (Naw 10) 0 6 .0 0 0 ns
tD3 Data Input Set-Up Time (Motz 10) 200 h 165 . THas 18 o --:I_IJ_U o ns
W Write Fulse Width {N.me 10] 200 165 135 115 100 ng
tCF QE or 0D to Qutput OFF Delay {Note 11} | 200 168 135 159 100 ns
w0 OF or QD to Output ON Delay (Noke 111 : 220 185 150 125 110 ng
oV Data Valid after Write Delay 10 i 10 10 140 10 ns
tR Read Mode Hold Time | A 1A tA tA ns
1O Datz Dut to Memory Status Delay 0 a Q Q v} ns
P Internal Preset Interval tEL tEL tEL tEL tEL s

SWITCHING WAVEFORMS
READ/MODIFY WRITE CYCLE
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0.0’0’0 ”0.0.%%0’.'¢.0"‘.0’0’0.0.*.0"‘"0’0‘0'0‘0’0.0’0’0’0’0.0’0’0"’0.0’0’%
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NOTES:

1. Typical operating supply current values are specified for
nominal processing parameters, nominal supply voliage
and the specific ambient temperature shown.

2. Typicat power-down supply current values are specified
far nominal processing parameters, the specific supply
voltage shown and the specific ambient temperature
shown.

3. Atany operating ternperature the minimum access time,
tAimin.}, will be greater than the maximum CE to
output OFF delay, tOH{max.).

4, The negative value shown indicates that the Chip Sc!ect
input may become valid as late as 5.0ns following the
start of the Chip Enable rising edge,

5. The worst-case cycle times are the sum of CE rise time,
tEH, CE fall time and tEL. The cycle time values shown
include the worst-case tEH and tEL requirements and
assume CE transition times of 10ns,

6. The Memary Status signal is a two-state output and is
‘nat affected by the Qutput Disable or Output ‘EnabIe
sighals, If the output data buffers are turned off, Memory
Status will continue to reflect the internal status of the
memory.

7. Qutput loading is assumed to be one standard TTL gate
plus B0pF of capacitance.

8. Timing reference levels for both input and output signals
are 0.8V and 2.0V,

CE and WE transition times are assumed to be <10ns,

10. The internal write time of the memory is defined hy
the overlap of CE high and WE low. Both signals must
be present on a selected chip to initiate a write. Either
sighal can terminate a write, The tWW, 1DS and tDH
specifications should all be referenced to the end of the
write time. The Write Cycle timing diagram shows
termination by the falling edge of CE. If termination s
defined by bringing WE high while CE is high, the
following timing applies:

et \
NG

W |

o —
! 05— ! } \DH
‘v‘v‘-v‘r’v‘v‘v‘v‘w — '°v’v.r’v’7.v.v'v‘7’
e I
MPR-395

11, The output data buffer can be ON and cutput data
valid only when Qutput Enable is high and Qutput
Disable is low. OE and OD perform the same function
with opposite control polarity.

12. The output data buffer should be enabled before the
falling edge of CE in order to read output information.
When the output is disabled and CE is low, the output
data register is cleared.

13. Input and output data are the same polarity.

14. The Chip Enable waveform reguirements may be defined
by the Memory Status output waveform, For a read
eycle, the basic CE requirerment is that tEH = tA and
tEL = tP:

S S

Drs YN,

)——‘—Dm HIN.
a3 R f

MPA-396

15.  The Memory Status output functions as if all operations
are read cycles. If a write cycle begins with WE low and
Data In stabhle at the time CE goes high, the rising edae
of MS may be used as an indication that the write is,
complete and CE may be brought low. Ina eyele where
WE goes low at some point within the CE high time, the
rising edge of M5 should be ignared as an indication of
write status. The falling edae of MS is always valid
independent of the type of operation being-performed.

16. For the R/MMW cycle, tEH (min.) is defined as tR {min.)
+ tWW, Note 5 defines tRMWEC but it may also be viewed
as tRC + tWW. Modify times are assumed to be zero, For
systems with Data In and Data Qut tied together R/M/MW
timing should make allowance for tCF time so that no
bus conflict oceurs (see Am9130 data sheet for timing
approach}.

FUNCTIONAL DESCRIPTION

Block Diagram

The block diagram for the Am9140 shows the interface connee:
tions along with the generzl signal flow. There are twelve
address lines (AD through A11} that are used 1o specify one
of 4096 locations, with each locatian containing ane bit. The
Chip Select signal acts as a high order address, The Chip
Enable clock latches the addresses into the address registers
and controls the sequence of internal activities,

The row address signals {AQ threugh AB} and their inversions
ate distributed to the 64 row address decoders where one of

the rows is selected. The 64 cells on the selected row are then
connected to their respective bit line columns, Meanwhila,
the column address signals {AG through Al11) are decoded
and used to select one of 64 colurmnns for the sense amplifier,
Thus a single cell is connected into the output path.

During read operations, the sensed data is latched into the
output register and is available for the balance of the operating
cycle. During write operations, the write amplifier is turned on
and drives the input data onto the sense lines, up the column
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bit tines and inte the selected cell. Read and write data are
the same polarity.

The data buffer is three-state and unselected chips have
their outputs turned off so that several may be wire-ored
together, The Cutput Enable and Qutput Disable signals pro-
vide asynchronous controls for turning off the output buffers.

Within the storage matrix there is an extra row of simulated
cells, This reference row is selected on every operating cycle
in addition to the addressed row and provides internal timing
signals that central the data flow through the memory. Tha
Memory Status output sigoal is derived from the reference
row and uses the same designs for its sense and buffer circuits
as used by the data bits,

Chip Enable

The Chip Enable input is a cantrol clock that coordinates all
internal activities. The rising edge of CE begins each cycle and
strobes the Address and Chip Select signals into the on-chip
register, Internal timing signals are derived from CE and from
transitions of the address latches and the reference cells.

When the actual access time of the part has been reachad {or
a write operation is complete), CE may bo switched low if
desired. The worst-case time as specified in the data sheet may
be used to determine the access. Alternatively, the access or
write-complete time indicated hy the rising edge of the
Memory Status output signal may be used.

When CE goes low, the internal presst operation begins. The
memory is ready for a new cycle only after the preset is
completz. The worst-case CE low time speeified in the data
sheet may be used to determine the preset interval. Alterna-
tively, the actual. preset time is indicated as complete when
Memory Status gocs low,

There are no restrictions on the maximum times that CE may
remain in either state sa the clock may be extended or stopped
whenever convenient. After powsr-on and before beginning a
valid operation, the elock should be brought low to initially
preset the memory.

Address and Chip Select

The Address inputs are latched into the on-chip address
register by the rising edag of CE. Addresses must be held
stable for the specified minimum tdme following the rising
edge of CE in arder to be properly loaded into the register.
Following the address hold time, the address inputs are ignared
by the memeory until the next cyele is initiated.

The Chip Seleet input acls as a high order address for use when
the system word capacity is larger than that of an individual
chip. It allows the Address lines to be wired in paralle! to alt
chips with the CS lines then used 1o select pne active raw of
chips at a time. Unselected chips have their output buffers off
so that selected chips wired to the same data lines can domi-
nate the output bus. Only selected chips can perform write
operations.

CS is latched in the same way that Addresses are. Once a
memory is selected or deselected, it will remain that way
until a new cycle with new select information begins.

Write Enable

The Write Enable line controls the read or write condition of
the devices. When the CE clock is low, the WE signal may be
in any state without affecting the memory. WE does not
affect the status of the cutput buffer.

To execute a read cycle, WE is held high while CE is high, Te
perferm a write operation, the WE line is switched low whila
CE is high. Only a narrow write pulse width is required to
successfully write into a cell. in many cases, howaver, it will
be canvenient to leave the WE [ine low during the whole
cycle.

A write cycle can take place only when three conditions are
met; The chip is selected, CE is high, and WE is lcaw. This
means that if eithar CE goes low or WE goes high, the writing
is terminated,

Data In and Data Qut

The requirements for incoming data during a write operation
show a minimum set-up time with respect to the termination
of the write, Termination occurs when either WE goes high or
CE goes fow. If incorning data changes during a write aperation,
the information finally written in the cell will be that stable
data preceeding the termination by the set-up time. Since the
data being written during a write cycle is impressed on the
sense amplifier inputs, the output data will be the same as the
input once the write is established.

During a read cycle, once all of the addressing ts complete and
the call information has propagated through the sense ampli-
fier, it enters the output data register. The read information
can also flow through to the output if the buffer is enabled. As
long as CE is high, the addressing remains valid and the output
data will be stable. When CE goss low to beagin the internal
preset operation, the output information is latched into the
data register. 1t will remain latched and stable as long as CE
is low. |f the output is disabled when CE is low, the ootput
data register is cleared. At the start of every cycle when CE
goes high, the output data latch is cleared in preparation for
rew information to come from the sense amplifier, and the
output buffer is turned aff.

OFE and 0D are designed to pravide asynchronous control of
the output hutfer independent of the synchronous Chip Select
cantrol. The QE and OD controb lines perform the same
internal function except that one is inverted from the ather.
¥ wither OFE is low or QD is high, the output buffor will tum
off. 1f the CS input is latched low and QE is high and OD is
low, then the ouiput buffer can turn on when data is
available.

Memory Status

The Memuory Status output is derived from the actueal perform-
ance of the reference row of cells. Since the reference row is
always doing a read operation, the MS cutput will appear in
every operating cycle, whether a read or write is being per-
formed. M5 uses the same output circuitry as used in the data
path, The result fs that Memory Status tracks very closely
the true operating performance of the memory,

The rising edge of MS indicates when output data is valid and
tracks changes in access time with changing operating condi-
tions. The rising edge also specifies the end of the time that
CE must be held high for a read. CE may be high as long as
desired, but may safely go low any time after MS goes high.
The faliing edge of M$ occurs after CE goes low and the
internal preset period is complete. It indicates that CE may
go high to begin a new cycle. See the Am9130/40 Application
Mote for details.
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CHARACTERISTICS

Access Time
Versus Ambient Temperature
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Versus Capacitive Load
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Metallization and Pad Layout

—

DIE SIZE Q.192" X Q187"

Bit Map

HOwW 63

CELLD ROW O
AW

COL B3

CELL afys

Far bit mapping purposes:
Ruow address LSB - AL, MSB = AQ
Column address LSB = AG, M5B = All
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4096 x 1 Static R/W Random Access Memories

DISTINCTIVE CHARACTERISTICS GENERAL DESCRIPTION
& 4k X 1 organization The Am2141 and Am21L41 products are high perfor-
& Fully static data storage — no refrashing mance, low-power, 4k-bit, static, readfwrite random access
# Single +5V power supply memories. They are implemented as 4096 words by 1 bit
#® High-speed — access times down to 200ns max. per word. Only a single +5V power supply is required for
® Low operating power rnormal operation. A DC power-down mode reduces power
— B78mW max., 9141 while retaining data with a supply voltage as low as 1.6V.
— 368mW mgx.,QlLfH , All interface signal levels are identical to TTL specifica-
¢ Interface logic levels identical to TTL tions, providing good noise immunity and simplified systermn
. H!gh neise immunity — 400mV worst-case design. All inputs are purely capacitive MOS loads. The
& High output drive —two standard TTL loads outputs will drive two full TTL Inads or more than eight
® DC power-down mode — reduces power by >80% law-power Schottky |oads.
¢ Single phase, low voltage, Jow capacitance clock ) I . .
® Static clock may be stopped in either state Qperationat eycles are initiated wh'en .thc Chip Endblc‘ clock
& Data register on-chip goes HIGH. When the read or write is complete, Chip En-
® Address register on-chip able goes LOW to preset the memory for the next gycle,
® Steady power drain — ng large surges .-‘-}ddrlr?fss and ChIP Select signals are latched an-chip tf"
& Full MIL temperature range available 5.|r!1lp| y svstn.am firming. Outpu! data is also Ia@ed‘ and !5
e {00% reliability assurance testing in compliance with avalable until the next operating cyele. The WE signal is
MIL-STD-883 HIGH for all read operations and is LOW during the Chip
Enable time to perform a write.
BLOCK DIAGRAM COMNECTION DIAGRAM
Al Cr——]
“ i ADbRESS 6 [ 1® ~ 2 [ Vg 6
A2 O] abDRESS 2 AW B4
s Bu:;grjs :”__:) jopREss __/f> ADDRESS ?[_| 2 21[] apDRESS D
:: Q= ATENE STGRAGE LELL MATRIX apokess 5[] 3 20] ] aDoressa
ADUHE%QE 4 19 ]»\\DDRFSSJ‘
ok O] TMINE annress 10| s Amotat 18 [ ] ADBAESS 3
Ty aDERESS 11| 6§ Amg1141 17 [JADDRESS 4
46 O—e] patam[]7 16 [ 4DCAESS 5
a2 0= cgiumn
P aam— ;SE?EEPSS _b :gﬁg?s'; DdT.ﬂUUTE g 1] ijITE EMABLE
a9 0 avo g CECODER ouTPuT DIsABLE [_] 9 14 { ] & geLeeT
210 O]  LATEHES kial n] seuse
r 4 . T WRITE D0 NOT
an o—] catem | A CONNECT ] 12 JouTruT ENABLE
o oureur| weur 1GHB1 Vg [T 1z{ Jowpenante
[ . Ly Boeren | surren
SELECT (B}
3 O] JUFFER CONTROL
AND LOGIC
LATCH
= 1]
e OF On WE o DAt Top View
Pin 1 is marked for orientation,
MDS-364 MD5-365
ORDERING INFORMATION
Fackago Ambient Temperature Power Access Time
Type Type 500ns 400ns 300ns 250ns 200ns
0°C < Ta < 470°C STD | Am8141ADC Am91418DC AmB141CDC Am914HDDC | AmSTHEDC
Hermetic A LOW | Am91L41ADC | AmO1L41BDC | AmS1LAICDC | AmB1L41DDC
bip a o~ | 57D | Am8141ADM | Am9141BDM | Am9141CDM
- = =
BLETpsHBC LOW | Am31L41ADM | Am91L41BDM | Am31L41CDM
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Am9i41 « Am9ILA

The Am9141 and Am21L41 memories are identical in L41 praducts should not be used and should not be con-
every respect to their counterparts in the Am9140 and nected to any external circuit. Please refer to the Am9140/
AMO71.40 family, with the single exception that the Mem- L4190 data sheet for the electrical and switching characteris-
ory Status output is not functional. Pin 10 an the Am9141/ tics of the Am2144/L41,

Metallization and Pad Layout

OIE S12E 0,192 < 01977
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Am9147

4096 x 1 Static R/W Random Access Memory

PRELIMINARY

DISTINCTIVE CHARACTERISTICS

High speed - access times down to 55ns maximurn
4K x 1 organization

Single +5 voit power supply

Fully stalic storage and intertace circuitry

No clacks or timing signals required

Equal access and cycle times

Automatic power-dawn when deselected

Low power digsipalion

— AmS147: B880mW active, 110mW power down
Standard 18-pin, .300 inch dual in-line package
High output drive

- Up to seven standard TTL loads or six Schotlky TTL
loads

TTL compatible interface levels

100% MIL-STD-883 reliahility assurance testing

Mo power-on curment surge

Polyplanar™ lechnology

GENERAL DESCRIFTION

The Amg147 is a high performance, 4096-bit, static, read/write,
randam access memory. ltis organized as 4096 words by one bit
per word. Allinterlace signal levels are identical o TTL specifica-
lions, providing good neise immunity and simplified sysiem de-
sign. Allinputs are purely capacitive MOS ioads. The outputs will
drive up to seven standard Schottky TTL loads or up to six
standard TTL loads.

Only a single +5 volt powsr supply is required. When deselectad
{CS = VIH), the Am9147 automatically enters a power-down
made which reduces power dissipation by more than 855z, When
selected, the chip powers up again with no access time penalty.

Data In and Data Qut use separate pins on the standard 18-pin
package. Data Out is the Same polarity as Data In. Data Qut is a
3-state signal allowing wired-or operation of several chips. Data
In and Dala Out may be connected together for operation in a
common data bus environment.

"

BLOCK DIAGRAM

AD
Al =t
ADDRESS STORAGE
A2 —=1 BUFFERS
AND CELL
A —— ROW MATRIX
B4 x €4

A ——n] DECODERS

AT ——

|

SENSE/WRITE AMPLIFERS

FY

4§ —={ ADDRESS
48 —-] GUFFERS
AND
A8 =1 cOLUMN
A1D ———a] TECODEAS

KO CONTROL AND BUFFER
FYTpe—
= }
WE
DATA DATA
veg ——— our N
V5§ —=

MOS-267

CONNECTION DIAGRAM

Top View

ADDRESS 0 —f_[1® 18 [ —— et (+5%)
ADDRESS 1 — ]2 17 [ }=—— ADDRESS &
ADORESS 2 —={ | 3 16 [ }~—— ADDRESS 7
ADDRESS 3 {4 15 [ J=—— ADDRESS 8
ADDRESS 4 —[ |5 Am9147‘4 {_=—— ADDRESS 9
ADDAESS 5 —={ 18 13 ADDRESS 10

DATA oUr =—[] 7 12 Ennuness 1

WARITE ENABLE —~{ |8 [ J—opatamm
(GND) vss — |9 10 [ J=— GHIP SELEET

Mote: Fin 1 is marked for crigntation.
MOS-268

ORDERING INFORMATION

Am9147-55 Amo147-70

Maximum Access Time {ns) L) 70
Maximurn Active Current {mA) 180 160
Maximum Standby Current (mA) an 20
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Am9i47
MAXIMUM RATINGS beyond which useful life may be impaired

Storage Temperature

=65 to +150°C

Ambient Temperature Lnder Bias

=55 to +125°C

VCC with Respect to VSS -0.5to +7.0V
All Signal Valtages with Respect to V58 -1.5t0 +7.0¥
Power Dissipation (Package Limitation) 1.2wW
DC Output Current 20mA

The products described by this specification include internal circuitry designed 1o protect input devices from damaging accumnulations of
static charge. It is suggested neverthelass, that conventional precautions be observed during sterage, handling and use in order 10 avoid
exposure to excessive voltages.

OPERATING RANGE

Part Number  Ambient Temperature VSS vCo Part Number Ambient Temperature VSS vCo
Am9147-55 PCIDC [N . et e T . . .
Amo147-70 BG/DC FC = Ty = +70°C oy +5.0V = 1006 Amo470M ESC = Ty = +125°C o 50V = 10%

ELECTRICAL CHARACTERISTICS over operating range (Note &) Amg147-53 Am147-70
Typ Typ
Parameter Description Test Conditions Min (Note 1) Max Min (Note 1) Max Unlts
IOH 1 Gutput High Current VOH = 2.4V VCC = 4.5V —4 -4 mh
oL [ Output Low Current VOL = 0.4V Ta - 7 12 12 mA
(7] ren’ =
| Py ure Ta = 125°C

ViH Input High Voltage 2.0 6.0 20 80 | Volls

VIL Input Low Voltage —1.0 X ~1.0 0.8 | Volts

Lo Input Load Current V58 = Wl = VCC 10 10 7.,

GND = VO =VoC | Ta=125C
. A
102 Output Leakage Curent Output Disabled Ty = 70°C =50 50 —50 50 .
L GND = VO = VCC 0ta + 70°C 200 200
t A

s Cutput Shod Circuit Current {Note 2) o510 +125 | m,

c! Input Capacitance (Nate 1) Test Frequenay = 1.0MHz : 3.0 5.0 3.0 5.0 | oF

co Output Capacitance {Note 1) Ta = 25°C, All pins at OV [ X4] 6.0 50 8.0

T = 25°C 170 150
IcG VGG Operafing Supply Current | Max VGG, C8 = VIL | Ty = 0°C 180 160 | mA
Ty = —55°C
— Ty =0°C 30 20
Automatic ©5 Pawer Down Max VCC, T, = 30 20 mA
8 Current (€3 = VIF) (Note 5) | —> oC i
Ty = 125C |
Notes:
1. Typicalvalues are far T4 = 25°C, nominal supply voltage and 7. Chip deselected greater than SSns prior to selection.
nominal processing parameters. 8. Chip deselected less than 55ns prior to selection.
2. Fortest purposes, not mote than one output at a fime should 9. At any given lemperature and voltage condition, tHZ is less
be shorted. Short ciruit test duration should not exceed 30 than tLZ for all devices.
seconds. 10. WE is high for read cycle. _
3. Test conditions assume signal transition times of 10ns or 11. Device is continucusly selected, C8 = VIL.
less, iming reference levels of 1.5V, input pulse levels of 0 to 12. Address valid prior to or coincident with CS transition jow.

3.5V and output Ioading of the specified IOL/IOH and 30pF
logd capacitance,

. The inlernal_write time of the memory is defined by the

overlap of CS low and WE low. Both signais must be low to
initlate a write and either signal can terminate a write by going
high. The data input setup and hold timing should be refer-
enced to the rising edge of the signal that terminales the
write.

. A pull up resistor to VCG an the CS inputis required to keep
the device deselected, otherwise 158 will exceed values

given.

. The operating ambient ternperature range is guaranteed with

transverse air flow of 400 linear feet per minute.
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Am9147
SWITCHING CHARACTERISTICS over operating range (Note 3}

Amyt47-55 Am9147-70
Parameter Description Min Max Min Max Units
Aead Cycle
tRC Address Valid to Address Do Not Care Time {Read Cycle Time) 55 70 ns
tAA Address Valid to Data Out Valid Delay (Address Access Tima) 55 0 NS
LtACSY Note 7 55 0
Chip Select Low to Data Out Vatid (Nole 5) ns
tACS2 Note 8 65 a0
Lz Chip Selact Low to Dala Out On Mote 10 10 ns
tHZ Ghip Select High to Data Cut Off Mote § 0 40 a 40 ns
1OH Address Unknown to Data Out Unknown Time g 5 ns
Write Cyele
tWwie Address Valid to Address Do Mot Care Time (Write Cycle Time) 55 70 ns
WP Write Enable Low to Write Enable High Time (Note 4) 35 40 ns
wWhR Wrile Enabla High to Address Do Mot Care Time 10 15 ns
w2 Write Enable Low to Data Qut Off Delay 0 30 ] 35 ns
DWW Data In Valid 1o Write Enable High Time 25 30 ns
IDH Wrile Enable Low to Data In Do Mol Care Time 10 10 ns
1AS Address Valid to Write Enable Low Time 0 0 ns
IPD Chip Select High ta Powsr Low Delay 3o 30 ns
tPU Chip Select Low to Power High Delay a a ns
oW Chip Select Low to Wrile Enable High Timg (Nole 4) 45 55 ns
oW Write Enable High to Qutput Tum Cn 7] ] ns
AW Address Valid to End of Write 45 | 55 ns

SWITCHING WAVEFORMS

READ CYCLE NO. 1 (Notes 10, 11)

| e

ADDRESS *

tAA
[+———— tOH ——-i

DATA QUT FAEVICUS DATA YALID DATA YALID

MOS-328

READ CYCLE NO. 2 {Notes 10, 12)

iRC

1ACS
LT

HIGH

HIGH IMPEDANCE IMPEDANCE
DATA QUT DATA YALID

1) le— tPD —1
Voo
SUPPLY L1ir 1 s *
CURRENT ):]
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Am9147

e

SWITCHING WAVEFORMS (Cont.)
WRITE CYCLE NO. 1 {WE CONTROLLED}

ADDRESS D(

A

Figure 2. Bit Mapping Information.

hi=1)
SINNAN v oINS IIIIIIIIS
AW WA —=]
1AS WE
E EANS 75
| 10w IoH
DATA IN * DATA N VALID
— 1wz —— 0w
_‘| HIGH |MPEDANCE
DATA DUT DATA UNDEFINED F
MOS-330
WRITE CYCLE NO. 2 (CS CONTROLLED)
IWEC
ADDRESS )( )(_
sl Ew
i3 75
LAW WA —=—]
WP
EALELRRRARRRRRRRARSS LI
} tow 1o
DATA IN ‘* DATA iN YALID
[— Wz ——|
L\ HIGH IMPEDANCE
DATA OUT DATA UNDEFINED P, MO5-321
Nole: If CS goes high simultaneously with WE high, the output remains in a high impsdance state.
BIT MAP
Address Deslgnators
Externat Internal INTERNAL
Aft Az
Al AS __INTERNAL
a2 A4 aov\.ﬁ !
A3 i AZ .
A AT ceLL )
AG A HUMEBER ‘
AG Al \
a? AQ .
AR Ag —— ROW 83
] g
A an
A1l wo |
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Am8147

ICC, 158 — mA

NCRMALIZED LAA, LACS

NORMALIZED ICC

TYPICAL DC AND AC CHARACTERISTICS

Supply Current Supply Current Output Source Current
Versus Supply Yoltage Versus Ambient Temperature Versus Output Voltage
125 - 125 i T 100 T
| I
| [ CVEC =50V
100 |— 168 —— 100 3001, =25
E
<
75 . T £ 60
m |
! b4 T
50 [— T4 = 25°C o 50 <] Al ™
g \
25 158 —— 25 W0 N
|
0 o c \
4.50 4.75 5.00 525 5.50 1] 1.0 20 3.0 4.0
Voo — v VOUT - ¥
Normalized Access Time Normalized Access Time Output Sink Current
Versus Supply Yoltage Versus Ambient Temperature Versus Output Voltage
11 1.1 I T T 120 4
YOG = 5.0V
8 | 100 /
1.0 ==l TACS 4 10 o .. /
o TACS « B0 7
tAA -] Toa ! E
08— _ 2 os // i PP Y DRSS VR S
| = 2
E / T 4
s : /
; g o8 2 Vee = 5.0V _|
T4 = 25°C Ty = 25°C
o7 07 a |
40 a5 5.0 55 6.0 [} 20 40 &0 80 ] 1.0 2.0 3.0 1.9
Voo - v Ta-"C VOUT - ¥
Typical Power-On Current Access Time Change Access Time Change
Yersus Power Supply Versus Inpul Voltage Versus Qutput Loading
4.0 a0
T = 25°C |
1KI: G5 PULL-UF 20 | Tp=70PC
RESISTOR TQ Voo VCC MIN
3.0 2 2
Ty = 70°C 20
| VEC = 5.0V |
a a. —
2.0 < g =z ==
5 ] /
o< g m W
1olsE 3 E] v
: P W Py /]
L1 o \_
o : 0
a 1 2 3 4 5 1] 1.0 2.0 3.0 4.0 0 100 200 300 400 S00
VES - ¥ VIN - ¥ cL — pF

Nota: 1. The supply current shown in Graphs 1 and 2 are for the 9147-70. Thae supply current curves for the 9147-55
can be calculated by scaling proportionately.
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IMPROVED PERFORMANCE
WITH THE Am9124

By Alex Shevekov, Paul Liu and Joe Kroeger

INTRODUCTION

The Amgt24 is a 4096-bit high performance, static readfwrite
random access memory organized as 1024 words by 4 bits per
word. It uses a single 5 volt power supply and a dense 18-pin
package, It is both functionally compatible and pin compatible
with the industry-standard 2114.

The Am2124 has two fundamental power improvements over the
2114: reduced operating power dissipation and automatic
power-down when desslacted. The total impact on system power
is quite significant, In addition, the Am9124 offers higher output
fan-out capability.

IMPROVED D.C. PARAMETERS

Figure 1 compares the D.C. parameters of the 2114, Am2114,
AmS124 and their low-power equivalents. The Am2114 is similar
to the AmS124, except that it does not feature power-down on
deselection, In addition to supply current, sigrificant differences
in 0L (output low current) and 105 (output shert-circrit current)
are shown for the Am3114 and Am9124 parts. The Am9124 has
ngarly twice the cutput drive of the 2114, This high drive capability
allows not only improved fan-out, but also better capacitive drive
and noiss immunity. The Am2124 has the capability of driving two
Schottky TTL loads, or 2.5 standard TTL loads or eleven low-
power Schottky TTL loads. The short circuit output current is
maore than twice that of the 2114 part and reflects a greatly
impraved capacitive drive capability. These distinctive specifica-
tions make the Am9124 a more reliable part for many present

2114 applications or allow use in new applications not possible
with other similar parts.

SPEED/POWER PRODUCT

Figure 2 demonstrates the speed-power product per bit achieved
by AMD for several static random access memories. The spesd-
power product is a figure of merit obtained by multiplying the
fastest worst-case access time for a particular HAM family by the
worst-case power consumplion and dividing the product by the bit
capacity of the chip. The trend is clear from the graph and shows
the dramatic impact of improving technology and circult design.
There are already indications that the trend will continue into the
future. The value for the Am911 24 assumes the part is operating
at a 25% duty cycle.

POWER DISSIPATION COMPARISONS

The power dissipation per bit of several popular MOS static
memaries is shown in Figure 3. The Am9124 dissipates only 80
microwalts per bit (active), and the low-power version (Amg1L24)
has a worst-case operating power dissipation of 64 microwatts
per bit. A 50%, or better, power consumption saving is achieved
when the device is deselected (Chip Select input is high), The
Am9124 offers a worst-case power consumption of 39 microwatts
per bit, and the Am91L24 only 26 microwatts in this mode,

Figure 4 shows the worst-zase power dissipation per bit for vari-
ous part types in various operating configurations. The 1k-bit
AmS1L02C is shown for comparison purposes. The AmS102C is

off the top of the chart with a value of about .28mW/bit. Note that
the Am91LO2C, 2114, 2114L, AmS114C, and Am3IIL14C are
straight lines; their dissipation does not depend on ihe state of
their Chip Select inputs, The Am3124C and Am@1L24C, con the
cthar hand, automatically enter power-down when the Chip
Select input is high.Thus, in memories with more than one row,
only a row at atimeis activated, and the inactive rows keep the
average power dissipation much lowar.

POWER CALCULATIONS

Two fundamental memory system design approaches illustrate
the advantage of the Am3124 power-down characletistic. The
first approach simply statically decodes addresses to generate
Chip Selects.This means that one row of the memory is always
active whether of not it is belng accessed, and the only change
with system cycle time (rate of address generation} is the supply
current ovarlap time when selecting a new row. The equation for
this “no deselect” mode for worst-case operalion {access from
row to row) is:

_ ( Supply
P/B = (Voltage

Number
of bits
Active Inaclive Row 10 Row
Row ]+ Row + Current
Current Current Qverlap

5.25V

" 3096N

tOVL
|ECC + IPD (N—-1) + ICC T]

where P/B = Maximum average power per bit
N = Number of 1k rows in system memory
ICC = Operating currant
IPD = Powar-down current
tC = Address cycle time
tOVL = Current overlap time

For examplg, for a 4k memory using Am91L24 with a cycle
time of 500nsec and a current overlap of 100ns, the calcula-
tions look as follows:

PIB = —20 | 50ma + 20mA (3) + 50mA | e
4096 (4) @) + S0mA| Zoons

= 0,0385mW/bit

Note that successive accesses within the same row will exhibita
smaller result since the overlap component disappears.



The Am%124

Parameater Temperature 214 21140 Amartd AmaiLi4 Am3124 [ Ama1l.24
1CC (T35 = VL oC 100mA 70mA omA 50mA 70mA 50mA
ICC {TS = ¥IH) 0'c 100mA 70mA 70ma ¢ 50mA 30ma ! 20mA
oL +70°C 2amA 2.1mA 3.2mA 3.2mA 4.0rmA 4.0mA
1GL +125°C - - 2.4mA 2.4mA 3.2mA 3.2mA
ICH - 70°C 1.0mA 1.0mA 1.0mA 1.0mA t.4mA 1.4mA
I3H +125°C - - 1.0mA 1.0mA 1.0MmA 1.0mA
o} oc A0mA 40mA, 75mA T5mA g5mA 95mA
108 -55°C - - 75mA 7EmMA 115mA 115mA

Figure 1. DC Parameter Comparison.
5286V | /ICS 1OVL
= — ICC|+{—1CC |+
70— | 4086N |\ 1C 1
!
! i 1C — tCS — tOVL
L ; —————————IPD] + (N - 1) IFD
! AMD STATIC AW RAM 1
SPEED-FOWER FRODUT
= 5 YEC - 525 Valla ) .
j AmSILI2A) Ta= Where P/B = Maximum average power per bit
g tCS = Chip select active time
g P . tC = Address cycle time
g \ = tOVL = Current overlap time
g ICC = Operating current
= \ IPD = Power-down current
£ \ N = Number of 1k rows in systermn memoty
§ 2 - h For example, a 4k memory using Am91L.24 with a Chip Salect
\ time of 300ns and an address cycle lime of 800ns would show:

.

@ AmoiL24
.

1w 1575 1476 Wit

DATE OF FIRST MANUFACTURE

1978

MOS-356

Figure 2, Speed-Power Product.

The second approach dynamically decodes addresses to gener-
ate Chip Select: CS is deselected {(high) when no memory ad-
dressing is required. This means that the entire memory is in a
powaer-down mode when it is not being accessed, and ong row is
powared-up only during active operations. This approach re-
quires an extra timing signal to deactivate all G5 signals when
memary access is not under way. The power disgipation equation
for this "clocked" mode is the same as in the *'no deselect” moda
above, except that a duty cycle factor is alsc included.

Suppl Active
PB — (meapg);) Number Row +
of bits Curremt

Current Ceselected Current for
Qverlap after | + GCurrent for +| Inactive
Deselect Addressed Row Rows
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100

525 (50mA) + {50mA) +
m. — T,
800 )

~ 4096 (4)

300

800
- 300 -

800

800 100

{20mA) 1 20mA (3)]

= 0.0304mW/hit

MEMORY CAPACITY EFFECTS

The advantage of the “clocked” and the "no deselect” modes
with the Amg124 series is illustraled in Figure 4 for various mem-
ory sizes using calculations based on the above equations. Fig-
ure 4 makes the conservative assumption that the supply cur-
rent {IGC} rises immediately to its maximum value when C5 goes
low; thatitdoes notchange for 50nsec following the rising edge of
C3, and subsequently decreases lingarly to the power-down
current {IPD) over a 100nsec period.

From Figure 4, il can be observed that the Am9124 offers power
advantages thatincrease as system size increases. The “clocked”
mode reduces power consumption even further., In addition,
“clocked” mode may be helpful in systems where bus contention
may be a problem for any 1k x 4 part with common data Y0,

Table 1 illustrates total worst-case memnory supply current re-
quirement as a funetion of chip count. it is assumed that the
system memory designer will take advantage of the best access
times so that the width of Chip Select will equal the width of the
read ar write cycle. Typically, system memory configurations are
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400
250
FOWER DISSIPATION
VGC m 45,25 VOLTS
T, -G
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=
£
1
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[+]
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| [ FL TS
| # AmgiLze
|
1k ™
CHIP BIT DENSITY
MO5-367

Flgure 3. Power Dissipation lmprovements,

such that one row {1k words in this case) is addressed all the tirne
whether or not memory readjwrite is required; or a particular row
is addressed only whan an actual read/write operation will be
performed. The worst-case memory operating currents for the
two modes of memory operation are illustrated in the table. The
“clocked” mode of aperation is shown for a memaory access duty
cycle of 25%; otherwise the current consumption would be the
same as if a row was active at alltimes. A close approximation of
tha current consumption for most such memory systems can be
calculated with the following equation:

M M M
sIce = K(X ICC)+ (1 = K} IPD + (N — 1) - IPD

Where K = duty cycle fraction
M = number of bits in a word
N = number af 1k words
Example: for an 8k x 168 memory at 25% duty cycle using
AmDiL24,

ICC = .25 (4} (50) + .75 {4) (20} + (8 — 1) (4) {20)
= G70mA

It is evident from the {able that the Am2124/L.24 average warst-
case currentimproves memory system power consumption, rela-
tive to the 2114 and 2114L, by quite significant factors, with the
exact difference depending on memaory size and configuration.

The power-down feature advantage of the Am2124 is further
demonstrated by plotting the average supply current per chip
VErsus memoty size as shown in Figure 5. The average supply
current per chip converges towards the powear-down value as
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memaory size increases and the memory system power becomes
less dependent on duly cycle. Even for small systems, the
AmB124 offers significant power savings.

TIMING SPECIFICATIONS

The timing pattens for the 2114, the Am9114 and the Am9124 are
all the same.. The timing parameter differences beiween the
AmB8124 and the 2114 involve tCO {Chip Select access time} in
the read aperation, tW (Write Enable pulse width) and LCW (Write
Qverlap), Table 2 summarizes the timing differences. in most
systems, the tCQ differences will not be a prablem. Usually, Chip
Select is decoded directly from an address., Thus, as long as tCO
plus the decode time is less than the access time, 1he system will

A8
AMBILDIC
A
180
Aar
2114
2 -
£
T
=
o
[
u L
c AmS1ac
£ o - | Ama 124G, 1k X W,
§ J| MO DESELECT
I+ AMF1ZAC, 1k K N
g o / CLQCKED CS ]
= . AmMELIAC, Amg1L24E,
L
: e / 1 % H. NO DESELECT
E ~N |- amp1zac, 26 :h.._______
% o [ " clockED €5 ]
.
1 ‘_‘—‘—-——._
N /Amgluhlc, aK X N,
: ND DESELECT
S —
.\!—.—.—_ 1
AMIILZAC, 4K X M, |
020 CLOCKED €5
30 40 S0 60 700 60 900 1000
CYCLE TIME = ns
MO 5-368

Figure 4. Cycle Time Effects on Power.

not know, from a timing point of view, which chip is installed.
Similarly, most systems maintain very wide wrile pulse widths so
that in the write operation, the slightly wider tW pulse widths
should not be a problem.

BUS CONTENTION

The Am9124 4k static RAMs, along with the 2114, because of
their comman Data /O pins, may have prablems with bus conten-
tion when used improperty. A similar situation is true for the earlier
AmS112 and 2112 memories, If the chip is selected and the
memory is in the Read state, then the output buffers will be driving
Data Cut onto the Data I/Q fines. )f the extemal system tries to
drive the same lines with information there may be contention for
control af the IO bus and large surge currents can result. Even
when WE is switched low, atthe startof a Write cycle for exampte,
there will be some delay before the internal buffers turn off and
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Figure 5. Capacity Effects on Power.

contention can therefore still be a problem. Such contention can
cause several problems and should not be ignored.

The proper system design procedure is to assure that incoming
Data to be written not be entered unlil the oulput buffers have

The Am9124

been tumed off. Several methods are available to accomplish
this,

In many systems C3 is derived directly from addresses and is low
far the whole memory cycle, For writing, the designer should
make sure that tW is at least tDW plus tOTW and the input data
should be delayed until tOTW following the falling edge of WE,
With address setup and hoid specifications of zero, it will often be
convenientto make WE a cycle-widthlevel (tW = tWC) sothatthe
only subcycle timing required will be the delay before the asser-
tion of input data.

Foar systems where CSis high for at least tOTD preceding the
faling edge of WE, tW may be used at its minfmum specified
value. When CS is high for at least tOTD before Ihe stan of the
write cycle, then no other subcycle timing is necessary; WE and
Cata In may occur togsther.

Because both C5 and WE must be low to cause a Write to take
place, either signal may be used to determine the effective wrile
pulse timing. Thus WE could be a leve! that goes active early in
the cycle while CS5 is inactive. C5 then becomes the Wiite timing
signal, going active sometime later after tOTW has expired. In
soma syslems this approach will simplify the liming for driving the
Data In lines.

MEMORY SYSTEM DESIGN

Figure 8 shows a typical way to conngct four AmS124 chips to
make a 2k X 8 memory. The ten Address lines and the Write
Enable contral line are tied in parallel to all four chips.

Address 10 and its inversion are used to select ana of the two
rows of chips for each operating cycle. As long as A10 is low, the
upper row will be active and will communicate on the data bus

TABLE 1. MEMORY SUPPLY CURRENT REQUIREMENT.
Average Worst Case
Current {(mA at 0°C)
One 1k row
One 1k row active only when
Memory Part ! active accessed at
Configuration Number ; at ail times 25% duty cycle
2114 i 400 400
2114L 280 280
Amaiid 280 280
2kx 8 Am91L14 200 200
Am9i24 200 140
Am3iL24 140 a5
2114 1200 1200
2114L B840 840
Amo1i4 B840 540
#ex2 AmY1L14 600 60C
Am9124 480 390
Am91L24 330 262.5
2114 3200 3200
2114L 2240 2240
Amgii4 2240 2240
8k X 16 Amo1L14 1600 1600
Amaiz4 1120 1000
Am91L24 760 670




The AmS124

TABLE 2. TIMING COMPARISON.

Cycle 1CO (ns) W (ns) tCW (ns) ]
Time 2114 2114 2114

[ns} Am9114 AmB124 Ama114 AmS124 Am9114 Am9124

200 70 185 120 150 120 150

3060 100 280 150 200 150 200

450 120 420 200 250 200 250

while the lower row is deselected and can neither read nor write.
When A1Q is high, the row roles are reversed.

The Data I/0 Iines have corresponding bits tied together in verti-
cal columns. The control logic is arranged such that only one of
the output buffers at a time will drive an IO ling, and only ong
chip at a time will write from an IO line.

The type of memoary illustrated is easily expanded to many dif-
ferent capacities. A 4k X 16, for example, could be implemented
with 16 Am9124 chips (4 in each row), using the same control line
configuration, plus an additional address line decoded to enable
the correct row.

Driving and buffering limitations for both the inputs and outputs
will be diclated by a) accumulated leakage currents and b) ac-
cumulated capacitance, On an address line, for example, many
chips may be driven in parallel from a standard TTL output. As the

number of chips goes up, the leakage currents in the MOS
memory gradually become 2 significant load for the TTL
driver, especially in the high logic level state. Similarly, many
parallelinpuls will present a capacitive load that degrades the
rige and fall times of the signal. Added bulfering will be neces-
sary in larger memery systems.

Ag the capacity of systems like the one in Figure § grows, de-
coding of the Chip Select information graduaily involves more
logic. An 8k x 8 memory is shown in Figure 7. It takes ad-
vantage of binary decoders like the Am25L5138 or the
Am25L52538. These pars offer package count advantages,
especially as the system gets bigger, plus control logic is in-
cluded that permits deselection. A Memory Aequest signal is
used to deselect all the memory rows when access is not re-
quired. This approach takes advantage of the automatic
power-down feature of the AmS124.

Amd124 Amd124
10 kx4 Ik X4
ADDRESSES -9 a
ADDAESS 10 ts =3
READWRITE WE WE
110 ]
Amdizd Amgia
kX4 s
— A
[} [23
WE WE
li0 10
4

;’ :

it

DATA D

MO5-370

Figure 6. 2k x 8 Memory Syslem.
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ADDRESS 0-9

READ/WRITE

ADDRESS 10
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ADDRESS 14
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MEMORY REQUEST
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Figure 7 uses the Am25L.52538 to decode more address lines
than necessary for a capacity of Bk words. This allows con-
siderable flexibilly in where the memery is mapped within a
much larger address space. Reassignment of addresses 13,

Figure 7. 8k x 8 Mamory System “Clocked” Mode.
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14 and 15 allows mapping into other locations without addi-
tional logic. If Memory Request is not needed, the E4 input
may be tied high. In that case the memory will operats with
one row aclive at all times in the same way as Figure &,
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Am1702A

256-Word by 8-Bit Programmable Read Only Memory

DISTINCTIVE CHARACTERISTICS GENERAL DESCRIPTION
» Field programmable 2048 bit ROM The_AmT?ﬂzA is a 2048-bit electrically progra_mmable.: ul-
) traviolet Jight eraseble Read Only Memary. It js arganized
¢ Access times down to 550 nancseconds as 256 by 8 bits. It is packaged in a 24 pin dual in-line
® 100% tested for programmability hermatic cerdip package with a fogpy lid.
® Inputs and outputs TTL compatible The transparent lid allows the user to erase any previously
& Three-state output — wired-OR capability stored bit patiern by exposing the dig to an ultraviolat {UV)
o Typical . . £l h . devi light source. Initially, and after each erasure, atl 2048 bits are
ypical programming time of less than 2 minutas/device in the zero state (output low). The data is selectively written
o Clocked VGG mode for lower power dissipation inta specified address locations by writing in ones,
® 100% MIL-STD-883 reliability assurance testing A low power version, the Am1702AL, is availabie which per-
mits the VGG input to be clocked for lower avarage powar
dissipation.
BLOCK DIAGRAM CONNECTION DIAGRAM
az ~—=["] " ~ “ {}-voo
ar— |2 2 [T — e
a1 — .—Tmﬁc]nmmma a0 —= ]2 22 [ |—vee
T,
A1 p— e P 21 [ J=—az
A7 —
a3 —] :: ooz = |6 20 [ f—aa
ONE-OF-258 256 H 8
2% ——] DECODEA MEMDRY ARAAY ooz J& 1w [ f=—ab
A8 not =[] 7 18 [ _J=—as
Al —
27— [ e 17 [ J=—a7
pot == | @ w5 [ }——voa
DO7 ——e-[_] 10 ts |_F— vee
[ . BUFFER$ pos == |1 18 [ e— =
T T T 171711 e —]" i
00 837 o2 DO4 005 [OR DOF D04
Top View

Pin 1 is marked for arisntation

MOB-372 MO5-3123
ORDERING INFORMATION
Amblent Temperature Package Clocked Access Time {ns)
Speclficatlon Type VGG 1000 650 550
0°C to +70°C Hermetic DIP No AM1702A, AM17024-2 AMI702A-1
a Transparent Window Yes AMI70248L AM1702AL-2 AMI702AL-1
55C 10 +BEC Hemetic DIP No AMIT02AHDL AMIT02A-2HDL AMITO2A-1HDL
- o+ Transparen'f Window Yes AMO702ALHDL AMOTO2AL-2HDL | AMS702AL-1DHL

341




Am1702A
MAXIMUM RATINGS {Above which the useful life may be impaired|

Storage Temperature

—65°C to +150°C

Temperature (Ambient) Under Bias —55°C to +85°C
Power Dissipation 1w
Input and Supply Voltages {Operating) VCC —20 V 10 VCCH05 V
Input and Supply Voltages (Pregramming} R

The products described by this specification include internal circuitry designed to pratect input devices from damaging aceumulations o
static charge. It is suggested pevertheless, that conventional precautions be observed during storage, handling and use in order to aveit
eXPosUre to excessive voltages.

OPERATING RANGE, Read Mode (Notes 1, 2)

Amblent Temperature vCC VDD VGG VBB
0°C to +70°C +5.0V =67 -5.0V =5% ~9.0V +55% +5.0Y 5%
=55°C to +85°C +5.0V 5% =9.0V =b%h —9.0V £5% +E.0¥ 5%

ELECTRICAL CHARACTERISTICS over operating range iNote 3) Am1702A Am1702AL
: AMITG2A Am9702AL

Parameter Description Test Conditions Min. Tyn. Max. Min. Typ. Max, Unit
ICF1 Output Clamp Current | Ta =0°C, VO = —1.0V ] 14 5.5 8 mA
ICF2 Output Clamp Current Ta = 257G, WO = —1.0v 13 L) 7 ma

VGG = VCC, 10L = 0mA
1000 WwEE = VCEC ~2.0, T - 25°C ’ 10 mA
10D VDD Current (Note 4} | 1OL=0mA.VES =VCC 2.0, a5 50 35 50 mA
Ta=25°C
D02 10L=0mA VT5=0,T5=25°C 32 46 32 45 ma
1DD3 i&":onn"é‘q' VEs=veC -2, 38 60 38 60 mA
1GG VGG Current 1.0 1.0 w A
L1 Input Leakage Current Wl = Oy 1.0 1.0 JLES
1.0 Output Leakage Current | €8 = VCC —2.0, VO = OV 1.0 1.0 A
10H Qutput Source Current | WO =0V —2.0 —2.0 mA
oL Qutput Sink Current V0 = 045y 1.8 a4 2.0 ma
VIH Input HIGH Level VCC=-2.0 YCC+0.3 VCC—-2.0 VCC+0.3 Volts
ViL input LOW Leve! =10 .65 —1.0 0.65 Volts
VOH | Output HIGH Leval 10H = —200uA 35 45 as 4.5 Vot
1.6mA X —3.0 045
VoL Output LOW Level 1L Vol
2.0mA 0.4
SWITCHING CHARACTERISTICS over operating range {Note 5

Am17024-1 Am1702A.-2 Am1702A

AM1702AL-1 Am170241-2 Am1702AL

Am97024-1 AmOT02A-2 Amg702A

AmBT02ALA1 Amard2aL-2 AmS702AL

Parameter Description Min. Max. iin. Max. Min, Max, Unit

! 1ACC Acddress to Output Access Time 560 Gho 1000 ns
1co Output Delay from &3 450 350 800 ns
tZ5 Chip Select Detay 100 300 100 ns
iDVGG Set-up Time, VGG 0.3 0.3 T Toa a5
jals] Output Deselect 300 300 300 ns
tDH Pravipus Read Data Valid 100 1G0 100 ns
tOHC Data Qut Valid from YGG {Note 8} 50O 50 5.0 s
freq. %'titq_ion Rate 1.2 186 1.0 MHz

CAPACITANCE (Note 7)

Parameter Description Canditions Tye. Max. Unit
C| Input Capacilance Ta = el B | 15 pF
co Qutput Capacitance All unusred pins are a1 VOO 10 | 15 pF
[t le] VGG Copacitance | 30 pF
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Am1702A

SWITCHING WAVEFDRMS

READ OPERATION iNote 2}

.v ’v ‘7 ¥ ‘v’v ’v ‘r ‘v *v T l""—_"-'"_‘_"_"—"_"{ } v'ev‘r’v’v‘v’r’v’r‘v T

ADDRESS ofmfm’o’o’c’o‘& . "afofofof;fofof&fcfof
T
OOOOOOOOOOON0
T5
OORREROROOLEN ;.
WS —— ——tOVGEG

wCC

CLOCKED
VGG
vVEG
1DVGGE 1ACEC -—-J HOHC

AR I R O U R A z‘—‘—‘—ﬁ ‘r“_'j AP AR AT
pata our QUREXUXXKXNANXRONL  oaravaro  YOIAUNANANNR
AAAAA&AA‘AJJ&AJA‘AA q‘ AA&A‘ALL;&AA

MOS-374
DESELECTION
)
— = ng
LOOOOOGOON0N -
c3
& ABAAABSOAABAL /
tDVGG — tCO —]
wCC oS
.' .’ w .‘ .’ .Y " .Y ‘Y.' .Y " ‘Y ‘T J ‘v .' " ’Y
CLOCKED
VES o \ ZX000CSEBEOONBO
I——mcc—- ——’ [——t0
OO O OOGNOOON 3
DATA OUT ’0 44 0.0’0.0‘0‘0.0’0’0.0 .0’0‘0‘0‘0‘0.0'0 DATAVALID |
MOD5-375

CLOCKED VGG OPERATION {Note 1)

The VGG input may be clocked between +5V (VCC) and -9V may he raised to +5V..The data cutput will remain stable for
to save power. To read the date, the chip selact {CS) must be tOHC. To deselect the chip, TS is raisad to = VIH, and the
low {= VIL} and the VGG level must be lowered to -9V at output will go the high impedance state after 1OD, The chip
leasttDVGG prior to the address selection. Once the data has will be deselected when €S is raised to VIH whether the VGG
appeared atthe output andthe access time has elapsed, VGG is at +5V or at —9V.
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Ami1702A

PROGRAMMING THE Am1702A

Each storage nade in the Ami702A consists of an MOS
transistor whose gate is not connacted to any circuit ele-
ment. The transistors are all normally off, making all outputs
LOW in an unprogrammed device, A kitis programmedio a
HIGH by applying a large negative voltage to the MOS tran-
sistor: electrans tunnel through the gate insulation onto the
gate itself. When the programming voltage is removed, a
chargeis left on the gate which holds the transistor an. Since
the gate is completely isclated, there is no path by which the
charge can escape, except for randem high energy electrons
which might retunnel through the gate insulation. Under
ordinary conditions retunneling is not significant. The appli-
cation of high energy to the chip through X-rays or UV light
(via the quartz window] raises energy lavals so that the
tharge can escape from the gate region, erasing the program
and restoring the device to all LOW.

In order te program a specified byte, all 8 address lines must
be in the binary complement of the address desired when
pulsed VDD and VGG move to their nagative leval, The com-
plemented address must be stable for at least tACW before
VDO and VGG make their negative iransitions, The valtage
swing of the addrass lines during programming is betwean
-47V = 1V and 0V, The addresses must then make a transi-
tion to the true state at least tATW before the program pulse
is applied. For good data retention, the addresses should be
programmed in sequence from 0 to 255, a minimum of 32
times. DO1 through DO8 are used as the data inputs to
program the desired pattern. A low level at the data input
{—47¥ = 1V} will program the selected bit te 1 and a high
leval (OV) will program it to a 0. All B bits addressed are
programmed simultaneausly.

Programming Boards are available for the Data IO autermatic
programmer {part number 1010/1011], for the Spectrum
Dynamics pregrammer {part number 434-548), and far the
Pro-Log programmer {part number PMS001).

ERASING THE Am1702A

The Am1702A may be erased (restored to all LOW's} by
expasing the die to ultraviolet light from a high intensity
source. The recommended dosage is 6 W-seclem® at a
wavelength of 2537 S. The Ultraviclet Products, Inc., models
UVS-b4 or 5-52 can erase the Am1702A in about 15 minutes,
with the devices held one inch from the lamp. (Caution
should be used when Am1702A’s are inspected under
fluorescent lamps after being programmed, as some
fluorescent lamps may emit sufficient UV to erase or “soft-
en” the PROM.}

CAUTION

Ultraviolet radiation is invisible and can damage human
eyes. Precautions should be taken to avoid exposure to direct
or reflected ultraviolet radiation. It will often be convenientto
fully enclose the ultraviolet source and the EROMs being
erased to prevent accidental exposure.

Ultraviolet lamps can also ionize oxygen and create ozone
which is harmful to humans. Erasing should be carried outin
a wall ventilated area Jn order to minimize the concentration
of ozone.

PROGRAMMING REQUIREMENTS (Nate 2)

Parameter Description Condition Min, Typ. Max. Unit
ILIP Input Current, Address and Data V1= 48y 10 ma
ILi2pP Irput Current, Program and VGG Inputs V] =48V 10 mA
[1=1:] VBB Current 0.05 mA
IDOP DD Current During Programming Pulse VDD = YProg = —48Y, vGG = 35V 200 MNote 8 mA
VIHP ] Input HIGH Veoltage 0.3 Volts

R
WYIL1P Yoltage Applied 1o Output 1o Program a HIGH —45 —48 Vaols
VIL2P Input LOW Leval on Address inputs —40 —48 Volts
VIL3P Voltage Applied to VDD and Frogram Inputs —46 —48 Volts
ViL4P Voltage Applied to VGG Input 35 --40 Valts
P Programming Pulse Width VGG = 35V, VOO = VProg = —4BY [ 30 [ ms
tDW Data Set-up Time 25 us

| toH Data Hold Tirme 10 us

[ ™ VGG and VDD Set-up Time 100 11
tvD VGG and VDD Hold Time 10 100 HE
tACW Address Set-up Time (Camplement) ‘Tj' us
tACH Address Hold Time {(Complement) 25 us
tATW Address Set-up Time (True) 10 us

tATH Address Hold Time {True} 10 Ks
Duty Cycle 20 %
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PROGRAMMING WAVEFORMS
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Am1702A

NOTES:

1. During read operations VGG may be clocked high to re-
dugce pawer consumption. This invalves swinging VGG
up to VCC, See “Clocked VGG Operation”. This made is
possible only with the Am1702AL,

2, During Read operations:

Pins 12, 13, 15, 22, 23 = +5.0V x5%
Ping 16, 24 = —9.0V =5%
During Program operations:
Ta = 25°C
Pins 12, 22,23 = OV
Fins 13, 24 are pulsed low from 0V to —47V =1V
Pin 156 = +12.0V £10%
Pin 16 is pulsed low from OV o —37.5V =2.5¥

oo,

. Typical values are for T, = 25°C, nominal supply voltages

and nominal processing parameters.

. 1DD may ba reduced by pulsing the VGG supply between

VEC and —9V. VDD current will be directly proportional ta
the VGG duty cycle. The data outputs will ba unaffactad by
address or chip select changes white VGG is at VCC. For
this option specify AM1702AL.

. VIL = OV, VIH = 4.0V, tr = tf < 50ns, Load = 1 TTL gate.
. The output will remain valid for tOHC after the VGG pin is

raised to VCC, even if address change occurs.

. These parameters are guaranteed by design and ara not

100%% tested.

. Danot allow IDD to exceed 300mA for more than 100psec.
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Am9708/Am2708

1024 x 8§ Erasable Read Only Memory

DISTINCTIVE CHARACTERISTICS

Diract replacement for Intel 2708/8708

Intarchangeable with Am9208, Am9216 masked ROMs

Full military temperature operation

Fast programming time — typically 50 sec.
TTL compatible interface signals

Fuliy static operation — no clocks

Fast access time — 350ns

Three-state outputs

Tested for 100% programmability

100% MIL-STD-B83 reliability assurance testing

GENERAL DESCRIPTION

The Am2708B is an 8,192-bit erasable and pragrammable MDS
read-only memary. It is organized as 1024 words by 8 bits per
word, Erasing the data in the EROWM is accomplished by
projecting ultraviolet light through a transparent window for a
predetermined time period.

When the Chip Select/Write Enable input is at the high logic
level, the device is unselected and the data lines are in their high
impedance state, The device is selected when CSAVE is at the
low [ogic level. The contents of a particular memory iocation,
specified by the 10 address lines, will be available on the data
lines after the access time has elapsed. For programming,
CS/WE is connected to +12V and is used in conjunction with
the Program input. The Address and Data lings are TTL com-
patible for all operating and programming modes,

BLOCK DIAGRAM

128 % 84
A4-A9 SELFCT MEMORY AHRAY

_'\\ RO
—V

=

PAOG R —

N}

COLUMN SELRGT

CATA BUFFERS

DOt - D8

MOS.052

CONNECTION DIAGRAM

2toRESs? | "* ~ 2e [] wetinsw
AnDRessE [ | 2 P :j ADDRESS 8
ADDAESSS [ | 2 22 [ ] ADORESS ®
anoressa [ 4 n [ veai-sw
aooress3 [ 's I

SOeRESSE [ 16 pmoppgy 19 [ vookuwi

acoressy [ |7 AmMOTOB 4y [ program

apchresso ] 8 17 [] vataaurs

pataout1 ]9 w [ ] paTacuty

pataour2 [0 15 [] DATAQUTE

oatacuTa [ 0 ] BATAGUTS

wnorvss [ 7 1 DATAGUT4
Top View

Pin 1 is marked for orientation,
MOE-D53

ORDERING INFORMATION

Packagye Ambient Temperature
Type Specificatlon Order Number
Hermetiz DIP or o - . AM27080C (450ns)
Transparent Window 0C = Ty = +70°C AMZ708-1DC (350ns)
. I
Hermetic DIP | _gre 0
Transparent Wincow i. 55°C = Ty = +125°C AMS708DM (480ns}
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Am9708/Am2708
MAXIMUM RATINGS above which the useful life may be impaired

Storage Temperature

—65°C to +150°C

Ambient Temperature Under Bias

—66°C to +125°C

All Signal Voltages, except Program and CS/WE, with Respect to VBB

—0,3V to +15V
Program Input Voltage with Respect to VBB -0,3V to +36V
CS/WE Input with Respect to VBB —0,3V to +20V
VCC and VSS with Respact to VBB - 03V 10 18V
VDD with Respect to VBB - 0.3V 1o +20V
Fower Dissipation i.5W

The product described by this specification includes internal circuitry designed to protect input devices from excessive accumulation of
static charge, It is suggested, nevertheless, that conventional precautions be observed during storage, handling and use in order to avoid

exposure to any voltages that exceed the maximum ratings.

OPERATING RANGE

Ambient Temperature VDD VCC vaes V5SS
0°Cto +70°C | $12¥ 2B% | <EV =5% | -5V x5% oV
-55°C to ~125°C +12V =107 +5Y =10% -8V =10% oy
PROGRAMMING CONDITIONS
Ambient Temparature VoD VCC VBB vss  C5/we

VIHP

+25°C

'T12V £ 6% | +6Y £ E%T —Bv + BY% —[ av [ +12V :MZEV H 1\.-']

READ OPERATION
ELECTRICAL CHARACTERISTICS over operating ranga {Notes 1, 7}

Parameters Descripticon Test Conditions Min. Typ. Max. Units
VIL Input LOW Voltage | V&S 0.65 Volts
| Ta = 0°C to +70°C 3.0 VECH1 | Volts
VIH Input HIGH Yaoltage
| Ts = —B5°C to +125°C 24 VCC+1 Volts
voL Output LOW Voltage ' IOL = 1.6mA 0.45 Volts
10H = = 100uA 37 Volts
VYOH Output HIGH Voltage
I0H = —1.0mA 24 Valts
Address and Chip Select
It} Input Lead Current VES = VIN = VCC 1.0 10 e}
VOUT = Worst Case
ILO Output Leakage Current TEWE = + 6.0V 1.0 10 i
Ta = 0°C 50 65
[[o]8] VDD Supply Current ma
Ta = —55C 80
All inputs HIGH. Ta=0C 6.0 10
Icc VCC Supply Current e _ mA
CSWE = +5.0V Th = —55°C 5
Ts = 0°C 30 45
IEB VBB Supply Current mA
T = —55°C B0
FD Power Dissipation Ty = 70°C 800 mw
CIN Input Capacitance Ts = 25°C 4.0 6.0 pF
f— 1MHz
couT Qutput Capacitance All pins at OV 8.0 12.0 pf |
READ OPERATION
SWITCHING CHARACTERISTICS over operating range (Notes 2, 7) 0°C =T, =<70C |-55C=T, = +125°C
Parameters Description Test Conditions Min. Max. Min. Max. Units
i 2708]2708-1
LACC ﬁ\(l:l:traegs; to Quiput Access Time 45?33 = 480 ns
ir = tf = 20ns
1o f;l‘;':es_f}'“‘ to Output on Delay Output Load: 120 150 ns
| One Standard
tDF Chip Select to Qutput OFF Delay TTL Gate Plus 0 120 0 150
ol Previcus Read Data Valid with 100pF 0 0
Respect to Address Change
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Am9708/Am2708

PROGRAMMING CHARACTERISTICS under programming conditions

Parametar Description Min. Max, Units
tAS Address Set Up Time 10 s
1C55 CS/WE Set Up Time 10 us
1D3 Data Se1 Up Time 10 us
tAH Address Hold Time iNote §) 1.0 HE
1CH TS/WE Hold Time iNoves) _ __ _ | 05 us
tDH Data Hald Time 1.0 it
1DF B Chip Select to Qurput Off Delay 4] 120 ns
tDPR Program to Read Delay i - 10 ! HE
tPW Frogram Pulse Width o1 1.0 ms
tPR, tFF Program Pulse Transition Times 0.5 2.0 us
VIHW C3/WE Iaput High Level 14 | 126 vohs |
VIHP B Pragram Pulse High Level [Note 6) 25 27 Vaolls
VILP Program Pulse Low Leve! [Note &) V35 1.0 Volts I\
SWITCHING WAVEFORMS
READ CYCLE
ADDRESS
TE/WE p;
10 tOK—l— Lm:
X
DATA QUT O\:'JIEIUDT
18CC |
MO5-054
PROGRAM MODE [Mote 5}
—Eg’ag i — — —— —— — ONE PHOGRAM LAJP— — — —— | :E’éﬁ
e 1)
CEWE _zjf
vIL
I
} WCH —-‘—-|—7mpn4‘
viH r}r_
ADDRESS l ‘ AUDREES [t AIIDHESS 1 ADEAESS 1022 ADDRESS 1023
wiL
| T ]
WEs l‘PW——( 1FR 1PT taAH
» |_-_ 4‘ I—n— ——-i r
FROGRAK
FULSE ‘ ﬁ i I ;l U\ L-‘-— [
VILY A -
H—tDF ‘—tDS———l th——l—t—-—t—
vIH i} a -
O?fgg DéqJ;‘ ! DATA TH DATS 1N DATA IR D&T{\
viL ! {f .
MOS5-055




Am9708/Am2708

PROGRAMMING THE Am2708

All 8182 bits of the Am2708 are in the logic HIGH state after
erasure. When any of the output bits are programmed, the out-
put state will change from HIGH to LOW, Prearamming of the
device is initiated by raising the CS/WE input to +12V. A
memory location is programmed by addressing the device and
supplying B data hits in parallel to the data out lines, When
address and data bits are set up, a programming pulse is applied
to the program input. All addresses are programmed segquen-
tially in a similar manner. One pass through al! 1024 addresses
is cansidered one program [pop, The number of pregram loops
{N} required to complete the programming cycle is a function
of the program pulse width (tPW) such that N = 100ms/tPW
reguirement is met. Do notapply more than one program pulse
per address without sequentially programming all other
addresses. There should be N successive loops through all lo-
cations, The Program pin will sourece the [IPL current when it
is low [VILP) and CSMWE is high (VIHW}, The Program pin
should be actively pulled down to maintain its low level.

ERASING THE Am2708

The Am2708 can be erased by expeosing the die to high-
intensity, short-wave, ultra-violet light at a wavelength of 2537
angstrorms through the transparent lid. The recommended
dosage is ten watt-seconds per square centimeter, This erasing
candition can be obtained by exposing the die to model §-52
ultraviolet lamp manufaciured by Ultra-Violet Products, Inc,
or Product Specialties, Inc. for approximately 20 to 30 minutes
from adistance of about 2.5 centimeters above the transparent

lid. The light source should not be operatet with a short-wave
filter installed. All bits will be in a logic HIGH state when
erasure is complete,

CAUTION

Uitraviolet radiation is invisible and can damage human eyes,
Precautions should be taken to avoid exposure to direct or
reflected ultraviclet radiation. It will often be convenient to
fully enclose the ultraviolet source and the EROMs being
erased to prevent accidental exposure.

Ultraviolet lamps can also ionize oxygen and create ozone
which can be harmful to humans, Erasing should be carried
out in a well ventilated area in order to minimize the concen-
tration of ozone.

NOTES:
1. Typical values are for Ta = 25°C, naminal supply voltages
and nominal processing parameters,

2. Timing reference levels (Read) —
Inputs: High = 2.8V (DC}, 2.2V (DM); Low = 0.8V
Qutputs: High = 2.4V, Low = 0.8V

. Typical access time is 280ns.

. Typical chip select to output an delay is 60ns.

. tAH must be greater than tCH.

. VIHP — VILP = 25 Volts.

. Wgg must be applied prior to Ve and Vpp. Ve must

also be the fast power supply switched off,

-~ ;Mmoo
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Am2716/AmA4716

2048 x 8-Bit UV Erasable PROM

DISTINCTIVE CHARACTERISTICS GENERAL DESCRIPTION
@ Direct replacement for Intel 2716 The Am2716/AmA4716 is a 16384-bit ultraviolet erasable and pro-
@ |nterchangeabie wilh Am9218 — 16K ROM grammable read-only memory. It is organized as 2048 words
# 3Single +5V power supply by 8 bits per word, operates from a single +5V supply, has a
# Fast access time -~ 450ns standard with 350ns and 330ns static standby mode and features fast single address location
options pregramming.
. L";"’Elfjowvﬁr d'ff?"pa"m Because the Am2716/Am4716 aperates from a single +5Y sup-
- 132mW atc v deb ply, itis ideal for use in microprocessor systems. All programming
R ; b vy stan t?’ ook signals are TTL levels, requiring a single pulse. For programming
T:J\ y stafic operation — ne clocks outside of the system, existing EPROM programmers may be
: ﬁiezé?-;;:;:tﬁ)?;ﬁl;?utsfoulputs used. Locations may be programmed singly, in blocks, or at
L ) random. Total programming time for all bits is 10 conds.
» 100% MIL-STD-883 reliability assurance testing prog e IS i5 100 seconds
BLOCK DIAGRAM CONNECTION DIAGRAM
Top View
Vee O anmog_tg’mrs
GHD O —_——
VPP Qe
" tretedt —
| gmueane M=) " e
TERCM PROG f'éaé _—— QUTPUT BUFFEAS a2 T
J— a5 ]2 IS
—_— oECODER _:___ ¥-GATING a ] [ ] vee
] a[]s » 7] &€
an;géns‘g —_ —;——{ Ay []e :.;i?g 18 [T &g
s _— X . 16380 BIT o[ [ ] ZEmeM
DECODER - CELL MATALY Ay L—: . 17 j oy
. Oy |:| s e[ 1oy
T L1 5 ]os
MOS-100 o |1 " 'j 0y
MODE SELECTION e bl e
MOS-200
Pins | ZEpGM BE  |Vep! Voo | Outpus
Mode (18} {20) (HY | (24) | (511, 1397
Read Vi Vi +5| +5 | Deyr
Standby ViH Don'tCare | +5| +5 High Z
Pulsed Ag-Ap:  Addresses
Program Yin +25| +5 Dy 12
ViLto ¥in 0p-07:  Outputs
Program Verlty | Vi YL +25) +8 | Dour CEPGM: ChipEnable/Program
Program Inhiblt | v Vin +25| +5 | Hghz oE. Qutput Enable
ORDERING INFORMATION
Amblant Temparatura- Order
Package Type Spaeciflcation Number tace (N8) | teglns) | togins)
AM2716DC 450 450 120
AM2716-10C 350 350 120 |
Hermotic DIP oC<T L70°C AM2716-2DC 390 390 120
= =
Transparent Window A AM2716-6DG 450 850 200
AMATIEDC 450 1000 200
AM4716-6DC 650 B850 200
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Am2716/AmaT16

MAXIMUM RATINGS above which the useful life may be impaired

Storage Temperature -65 o +125°C
Ambient Temperature Under Bias —10 to +80°C
Voliage on Al Inputs/Outputs (except Ypp) with Aespect to GND +6 10 ~0.3V
Voltage on Vpp During Program with Respect to GND +26.51t0 —0.3V

READ CPERATION

DC CHARACTERISTICS
0°C = T, = +70°C, Vg (Notes 1, 2) = +5V =5%, except +5V >10% for Am2716-1, Vpp (Note 2) = Vg for all device types.

Parametera Dascription Test Condltions Min Max Units
tey Input Load Gurront VN = 5.25Vi0V 10 wA
o Qutput Leakage Current VouTt = 5.25W/0V 10 HA
Ippq {Note 2) Vpp Current Vpp = 5.25¥ 5 (Noto 3} ma
lgy (Note 2) Vg Curment (Standby) CE = Vi OE = vy 25 A
lecz (Noto 2) Vg Currant {Active) OE=CE=V_ 100 mA
Vo Input Low Voltage =01 08 Volts
YiH Input High Voltage 2.0 Voot Volts
Voo Quiput Low Voliage lgL = 2.1mA @ Ve (Min} 0.45 Volts
Vo Output High Veltage lgn = —400pA & Voo (Min) 2.4 Wolts

AC CHARACTERISTICS

0°C = Tp = +70°C, Vg (Notes 1, 2) = +5V 4%, except +5V =10% for Am2716-1, Vep (Note 2) = Vg for 2ll device types.

Test Condltions ~ Min Max Values

Parameters Description {Note 4) Valves 2716 27161 2716-2 2716-6 4716 4716-6  Units
\ace Address to Output Delay CE=CE=vV, 450 | 350 390 450 450 | 650 ns
e CE o Cutput Delay DE=v 450 | 350 330 650 | 1000 | 650 ns
tor Qutput Enable to Output Delay | CE = Viu 120 120 120 200 200 200 ns
‘oF %ﬁ:ﬁ: EI‘;‘::'B High to EE =V, 0 100 { 100 100 we | 100 | s00 ns

_Qgtput_iold from Addresses, _
tod CE or OE, Whichever CE=0E=V 0 ns
Occurred First

CAPACITANCE (Note 5)

Tp = +25°C, f = 1MHz

Parameters Desacription Test Conditions Typ Max Units
Cin Input Capacitance Yy =0V 4 € pF
Caut Output Capacitance Vout = OV B 12 pE

Hotes: 1. Vo must be applied simutiansously or before Ve and removed simutansously or after Vpp.
2. Vpp may be connacted directly to Vi except dusing programming. The supply current would then be the sum of loe 2nd lppy.
3.8mA for AmATIE and AmAT16-6,
4, Other Test Conditions: a) Output Load: 1 TTL gate and G = 100pF

b} Input Rise and Fall Times: =20ns

o) Inpul Pulse Levels: 0.8 1o 2.2V

d} Timing Measurement Referance Level:

Inputs:

W and 2V

Ouiputs: 0.8V and 2V
5. This parameter is only sampted and is not 100% tested.
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Am2716/Am4716

AC WAVEFQRMS (Note 1)

4 Ty

ADDAESSES
ADDRESSES VALID

——

- — e F
NOTE 2) NOTE 3

tacc
(NOTE 2) toH

HIiGH Z / ; ; ; ; ; ; LiD HIGH Z°
QUTPUT £ : : : : : : ovqum

T

MO5-201

Nates: 1. ¥oe must be applied simultanecusly or betors Vpp and removed simultanscusly or after Vpp.
2. OE may be dslayed up 10 fyoc — tog alter the falling edge of CE without impact on tagg.
3. iy is specified from O or CE, whichever accurs first,




Am2716/Am4716
PROGHAM OPERATION

DC PROGRAMMING CHARACTERISTICS
Ty = +25°C =5°C, Vo (Note 1) = 5V 5%, Vpp (Notes 1, 2) = 25V =1V

Parameters Description Test Conditions Min Max Units
Iy Input Current Vi = 5.25/0 45V 10 7.8
ipp1 - Vpp Supply Current CEPGM = vy, § mA
lppa Vpp Supply Current During Programming Pulse CEIPGM = ViH 30 ma
e Vcc Supply Cument 100 i
YiL Input Low Level ~0.1 0B Valts
ViH Inpul High Level 2.0 Veo+1 Valts

AC PROGRAMMING CHARACTERISTICS

Ta = +25°C £5°C, Vi (Note 1) = 5V =5%, Vpp {Notes 1. 2) = 25V =1V

Parameters Description Test Conditlons Min  Max Units
ug Address Set-up Time 2 us
toes Cutput Enable Set-up Time 2 [
ing Data Set-up Time 2 s
1am Address Hold Time 2 ]
loEH CQutput Enable Hold Time Inpul tg and 1 (10% 1o 90%) = 20ns 2 13

) input Signal Levels = 0.8 to 2.2V
‘o Data Hold Time __ Input Timing Reference Level = 1¥ and 2V 2 L
ioF Cutput Disable to Qutput Fioat Delay (CE/PGM = V) Qutput Timing Reference Level = 0.8Y and 2V 1] 120 ng
oe Quiput Enable 1o Output Delay (CE/PGM = Vi) - 120 ns
Ipw Program Pulse Width 45 55 ms
| PRT Program Pulse Rise Time 5 - ng
i_lprr ‘Program Pulse Fall Time 5 - ng

Noles: 1. Ve must be applied simuttanecusly or befors Vppe and removed simultansously or afler Vpp.

2. Vpp must nat be greater (nan 26 volts including avershool. Permanent device damage may occur il the deviee is taken oul of or putinlo the socket
when Vpp = 25 volts is applied. Alsa, during OE = CEIPGM = Viy. Ypp must not be swilched from S volis 1o 25 volls or vice versa.
PROGRAMMING WAVEFORMS
PROGRAM
[ PROGRAM ————se——————— "
YiH r N
ADDRESSES x AUDRESS N X ADDRESS H + M
Yie 1
tag taH
¥
" DATA OUT b - DATA IN b HIGH 2 DATA OUT ] DATA IN
DATA VALID H STABLE VALID STABLE
ADD N ADD N ADDN + M
i b e b | 7
oF ---| [ 10F —=1 l*- [~— 'oF
¥
= \
Vo — t=— tou
Vi lopg —] ——toey ——n!
CE/PGM /
W r K
ppr —] |f— le— tppy
MO5-202
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ERASING THE Am2716/Am4T716

In order to clear all iocations af their programmed conlents, it s
necessary to expose the Am2716/Am4716 to an ultraviolet light
source. A dosage of 15 Wseconds/cm? is required to completely
erase an Am2716/Am4718. This dosage can be obtained by
exposure to an ultraviolet lamp [wavelengih of 2537 Angstroms
(ﬂ]] with intensity of 12000,:W/cm? for 15 to 20 minutes. The
AM2716/Amd 716 shauld be about one inch from the source and
all filters shouid be removed from the UV light source prior to
grasure.

It is important to note that the Am2716/Am4716, and similar de-
vices, will erasa with light sources having wavelengths shorter
than 4000 Angstroms. Although egrasure limes will be much
longer than with UV sources at 25374, nevertheless ihe axposure
to florescent fight and sunlight wili eventually erasa the Am2716/
Amd7186, and exposure ta them should be prevented to realize
maximumn system reliability. If used in such an environment, the
package windows should be covered by an opaque label or
substance.

PROGRAMMING THE Am2T16/Am4716

Upon dalivery, or after each erasure the Am2716/Am4716 has al!
16384 bits in the 1" or high state. "0s" are loaded into the
Amav168/4m4716 through the procedure of programming.

The programming mode is entered when +25VY is applied to the
Vpp pin and when OE is at Vyy. The address to be programmedis
applied to the proper address pins. 8-bit pattarns are placed on
ihe respective data output pins. The voltage levels should be
standard TTL levals. When both the address and data are stable,
a50msec, TTL high level pulse is applied to the CE/PGM input to
accomplish the programming.

The procedurs can be done manually, address by address, ran-
domly, ar aulomatically via the proper circuitry. All that is required
is that one 50msec program pulse be applied at sach addrass to
bre programmed. Itis necessary that this program pulse width nat
exceed 55msec. Therefore, applying a DC level to the CE/PGM
input is prohibiled when programming.

READ MODE

The Am2718/Amd4716 has two controt functions, both of which
must ba logically satisfied in order to obtain data at the outputs.
Chip Enahle (CE} is the power conirol and should be used for

device selection. Output Enable (OF] is the output control and
should be used to gate data to the outputs pins, independent of
device selection. Assuming that addresses are stable, address
access time (tace) is equal to the delay from CE to output
{tcg) for all devices except Am2716-6 and Am4716. Data is
available at the outputs 120ns or 200ns (iog) after the faliing
edge of OF, assuming that CE has been low and addresses
have been stable for atleast tane - tog.

STANDBY MODE

The Am2716/Am4716 bas a standby mode which reduces the
active powsr dissipation by 75%, from 525mW to 132mW. The
AM2T16/AMA4716 (s placedin the standby mode by applyinga TTL
high signal ta the CE input. When in standby made, the outputs
are in a high impedance state, independent of the OF input,

QUTPUT OR-TIEING

To accommodate multiple memary connections, a 2-line control
function is provided to allow for:

1. Low memary power dissipation
2. Assurance ihat output bus contantian will not oceur.

It is recommended that CF be decodsd and used as the primary
device selecting function, while OF be made a common connec-
tien to all devices in the array and connected to the READ line
from the systemn control bus. This assures that all deselectad
memary devices are in their low-power standby mode and that
the output pins are only active when data is desired from a
particular memary device,

PROGRAM INHIBIT

Programming of multiple Am2716/Am4716s in parallel with dit-
ferent data is also easily accomplished. Except for CE/PGM, all
like inputs (including OE) of the parallel Am2716/Am4716s may
be common. A TTL level program pulse applied to an Am2716/
Am4716's CE/PGM input with Vpp at 25V will program that
AM2716/Am4716. A low level CE/PGM input inhibits the other
AM2716/Am4716s from belng programmed.

PROGRAM VERIFY

A verify should be perfarmed an the programmed bils to deter-
mine that they were correctly programmed. The verify may be
performed with Vpp at 25V. Except dwing programming and
program verity, Vpp must be at Voe.
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Am9732/Am2732

4096 x 8-Bit UV Erasable PROM

DISTINCTIVE CHARACTERISTICS GENERAL DESCRIPTION
® Direct replacement for Intel 2732 The Am2732 is a 32768-bit ultraviolet erasable and program-
¢ Pin compatible with Am9233 — 32K ROM mable read-only memory. Itis organized as 4096 words by 8 bits
® Single +5V power supply perword, operates from a single +5Y supply, has a slatic standby
& Fast access time — 450ns made, and features fast single address location programming.
® Low power dissipation Bacause the Am2732 operates from a single +5V supply, It is
—787mW active ; [ [
157mW e ideal for use in microprocessor systems. All programming signals
- ; MW standby are TTL levels, requiring a single pulse. For programming outside -
. Fﬁ y stalic operation - no clocks of the system, existing EPROM programmers may be usad.
: ITfioera;:tﬁ:T;p;l:umfoutpum Locations may be programmed singly, in blocks, or at random.
- Total programming time for all bits is 200 seconds.
& 100% MIL-5TD-B83 reliability assurance testing Prog 9
BLOCK DIAGRAM CONNECTION DIAGRAM
YCC Do DATA OUTPUTS
o007
GHD Qi ——————
¥YPP O—=
- 1 T I l |JJ | ‘. ~ H l:’ Voo
OENPP et} OUTPUT ENABLE " o E
oo —|“nbesia s o] ouourens ] =l
A5 : ] 2 A9
DECODER _:_ Y-GATING as [ n ] an
a[_]s 20 [ DEpver
aDDA:E‘g; —] = az[]e 1m973=; 1w [ a0
INPUTS « . P a7 M [ cEmem
—— DECODER : CELL MATRLL A0 E . . j ar
— * oa[|s %] ] 06
MOS-480 oL M ke
o2 [n wl o
GND [ 12 n["] o
MODE SELECTION
Ping — — MOG-48
GE/PGM OE/NPP | VCC Quiputs Top View
Mode | 08 (20) {24) [ {9-11,13-17} Pin 1 is marked for orientation,
Read | v vIL +5 | DOUT
Standoy | viH  [pontcae| +5 | Highz
Program | v VPP +6 | DIN AG-AT:  Addresses
Program Yerify viL ViL +5 BOuUT 00-07:  OQuiputs
Program {nhibit WiH VPP 15 High Z g’g:g:" gzlt‘;jn;:elglzrogram
ORDERING INFORMATION
Package Ambient Temperature Order Number
Type Specification 450ns ﬂ 550ns
Hermetic DIP s - . N
Transparent Window ' 0°C = Ty = +70°C AM27320C i AM2732-6DC
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Am9732/Am2732
MAXIMUM RATINGS above which the usefut life may be impaired

Storage Temperature —65to0 +125°C
Ambient Temperature Under Bias -10to +80°C
Valtage on All Inputs/Outputs (Except OE/VPP) with Respect to GND +6to -0.3V
OE/VPP with Respect to GND +26.5 10 -0.3V
READ OPERATION
DC CHARACTERISTICS
0°C = Ty < +70°C, VCC = +5V =5%
Paramelers Description Test Conditions Min Maix Units

i input Load Current VIN = 5.25V 10 A

ILQ Output Leakage Curent VOUT = 5.25Y 10 nA

ICCT VCC Current (Standby) CE = VIH, OE = VIL 30 A
L ico2 VCC Current (Active) QE=CE=VIL 150 mA

VIL, ! Input Low Voltaga —0.1 08 Volts

ViH £ Input High Voltage 20 YCC+1 Volts

VoL Quiput Low Voltage 0L = 2.1mA 045 Volts

VOH Quiput High Voltags IOH = —400uA 24 Volts
AC CHARACTERISTICS

0°C = Ty = +70°C, VCC = +bY £5%
Am2732 Am2732-6 -

Parameters Description Test Conditions Min Max Min Max Units

WCC Address to Output Delay CE=QE=VIL 450 550 [ ns
— Output Load: 1 TTL gate and CL = 100pF == _
1CE CE to Cutput Dslay Input Rise and Fall Times: <20ns O_E =VIL 450 550 | ns
IQE { Output Enable to Quiput Delay | Input Pulse Levels: 0.8 to 2.2V CE = VIL 120 120 ns
i - Timing Measurement Reference Level: —
DF g”:":: ,Er"""i"“ High to Inputs: 1V and 2V CE=vL 0 | 00 | o | 100 ns
VW o8 Qutputs: 0.8Y and 2V R

oM Address to Output Hold CE = QE = ViL 7] 4] ng

CAPACITANCE iNcte 1)

Ta = +25C, § = 1MHz

Paramaters Description Test Conditions Typ Max Units
CIN1 Input Capacitance (Except OE/VPF) VIN = OV 4 5 pF
CiNg DE/VPP Input Capacitance VIN = OV 20 pF
COuT Output Capacitanca VOUT = ov 12 oF

Note: 1. This parameter is only sampled and is not 1007 tested.
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AC WAVEFORMS (Note 1)

ADORESSES
ADDRESSES VALID

10E
(NOTE 1)

1ACC
(NOTE 1)

HIGH 2 / ; ; ; ; ; ;
QUTPUT

ANNNAN\—

—_——

11T

1DF
™ (MoTE 2 7]

YALID S HIGH Z
ouTRUT

MOS-452

Notes: 1. OF may be delayed up to 330ns alter the faliing edge of CE without Impact on tACC.

2. DF is specilied from OE or GE, whichaver ocours first,




PROGRAM OPERATION

DC PROGRAMMING CHARACTERISTICS

Ta = +25°C 25°C, VCG = 5V +5%, VPP = 25V =1V

Am9732/Am2732

Parameters Descriplion Test Cenditions Min Max Units
L Inpul Current {All Inputs) VIN = ViL or VIH 10 pA
VoL Outpul Low Voltege Ouring Verify IOL = 21mA 0.45 Volts
VOH Output High Voltage During Verify I0H = —400uA 2.4 Volts
[+ VYOG Supply Current 150 mA

KT Input Low Level (AN Inputs) -84 08 Volts
WIH Inpu! High Level {All Inputs Except OE/VPP) 2.0 VCC+1 Valis
PP VPP Supply Current CE - VIL, OE = VPP 30 ma

AC PROGRAMMING CHARACTERISTICS (Note 1)

Ta = +25°C £5°C, VCC = BV =5%, VPP = 25V x1V

Parameters Description Test Conditions Min Max Units
tAS Address Set-up Time 2 us
tOES Ouiput Enable Set-up Time 2 2]
tDs Data Set-up Time 2 us
tAH Address Hold Time 0 us
10EH " Guiput Enatle Hold Time Input tA and tF (10% o0 80%) = 20ns 2 s

Input Signal Levels = 0.8 10 2.2V
tOH Dala Holdl’im_o _____ Timing Measurament Relerance Level: 2 M3
tDF Chip Enable to Output Float Delay Inpuls: 1V and 2V 0 120 ns
— - Qutputs: 0.8V and 2V
oy Dala Valid From CE (CE = VIL, OE = VIL) 1 M5

I'Pw | Program Pulse Width 45 55 ms
IPAT Frogram Pulsa Rige Tima 50 - ns
R VPP Recovery Time 2 - s

Mote: 1. When programming the Am2732, a 0.1uF capacitor is required across OE/VPP and ground to suppress spurious voltage transients which may

damage the device.

PROGRAMMING WAVEFORMS

| FRAQGAAM
PROGHAM ] oy
AUDRESSES X ADDRESS N X
- 1ag
(L
1)
DaTA DATAINSTABLE |\ HiGH 2 /' baraour vaun
ADD. N 4 \ ADD, N
i L
T
f— tb2 —= ©H toy 1oF
CEVEP \ /—
[ p—— J: }(
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Am9732/Amn2732

ERASING THE Am2732

In order to clear all locations of their programmed contents, it Is
nagessary 1o expose the Am2732 to an ultraviolet light source. A
dosage of 15 Wsecondsicm? is required 1o complelely erase an
Am2732. This dosage can be obtained by exgosure 1o an ul-
traviolet larmp [(wavelength of 2537 Angstroms (3.)] with intensity
of 12000uW/em? for 15 to 20 minules. The Am2732 should be
about ore inch from the source and all filters should bg removed
from the UV light source priot to erasure.

It is imporiant to note that the Am2732, and similar devices, will
erase with light sources having wavelengths shorter than 4000
Angsiroms. Although erasure limes will be muchlonger than with
UV sources at 25378, nevertheless the exposure to fluorescent
light and sunlight will eventually erase the Am2732, and exposure
to themn should be prevented o realize maximum system relia-
bility. if used in such an environment, the package windows
should be covered by an opaque label or substance.

PROGRAMMING THE Am2732

Upon delivery, or after each erasure the Am2732 has all 32768
bits in the "“1", or high state. "0"'s are loaded into the Am2732
through the procedure of programming.

The programming mode is entered when +25Y is applied to the
OE/VPP pin. A 0.1zF capacitor must be placed across OE/VPP
and ground to suppress spurious voltage transients which may
damage the device. The address to be programmed is applied to
the proper address pins. 8-bit patterns are placed on the respec-
tive data output pins. The voltage levels should be standard TTL
levels. When both the address and dala are stable, a 50msec,
TTL lowlevel pulse is applied to the CE/PGM input to accomplish
the programming.

The procedure can be done manually, address by address, ran-
domly, or automalically viathe proper circuitry. All that is required
is ihat one 50msec pragram pulse be applied at each address to
be programmed. Itis necessary that this program pulse width nol
exceed 55msec. Therefore, applying a DC low level to the CE/
FGM input is prohibited when programming.

READ MODE

The Am2732 has two control functions, both of which must be
logically satisfied in order to cbtain data at the outputs. Chip

Enable (C_E} is the power control and should be used for device
selection. Qutput Enable (OE/VPP} is the output control and
should be vsed to gale data 10 the output pins, independent of
device selection. Assuming that addresses arg stable, address
access time (LACC) is equal to the delay from CE 10 output (1CE).
Data is available at the outputs 120ns (1QE) after the falling edgs
of O, assuming that CE has been low and addresses have been
stable for at least tACC — 10E.

STANDBY MODE

The Am2732 has a standby mode which reduces the active
powet dissipation by 80%%, from 787mW to 157mW. The Am2732
is placed in the standby mode by applying a TTL high signal to the
CE input. Whan in standby made, the outputs are in a high
impedance state, independent of the OE input.

OUTPUT OR-TIEING

To accommodate muliple memory connections, a 2 ling contrg!
function is provided o allow for:

1. Low memory power dissipation

2. Assurance that output bus contantion will nat acour,

It is recommended that CE be decoded and used as the primary
device selecling funclion, while OE be made a common connec-
tion to all devices in the array and connected to the READ line
from the system control bus. This assures that all deselected
memory devices are in their low-power standby mode and that
the output pins are only active when data is desired from a
particular memory device.

PROGRAM INHIBIT

Programming of multiple Am2732s in parallel with different datais
also easily accomplished. Except for CE/PGM, all like inputs
{including OE) of the parallel Am2732s may be common, A TTL
level program pulse applied to an Am2732's CE/PGM inpul with
VPP at 25V will program that Am2732. A high level CE/PGM input
inhibits the other Am2732 from being programmed.

PROGRAM VERIFY

A vetify should be performed on the programmed bits to deter-
mine that they were correctly programmed. The verify must be
performed with GE/VPP and CE at VIL. Data should be verified
tDV after the falling edge of CE.

3-20




Read-Only Memories

NUMERICAL INDEX
Mask Programmed Page
Am3514 = 2 4-5
Am9208 102 X B . e e e 4-1
AmS214 T L - 4-5
AmM9216 2048x8 . ... e e e e e e e e 4-11
AmB217/18316A -0 I S R 4-15
Am9218/8316E 208 X B e e e e e 4-18
Am9232 BB X B .o e e e 4-21
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Am9208

1024 x 8 Read Only Memory

DISTINCTIVE CHARACTERISTICS

1024 x B organization

High speed — 400ns access time

Fully capacitive inputs — simplified driving

2 fully programmable chip selects — increased flexibility
Logic voltage levels compatible to TTL

Three-state cutput buffers — simplified expansion
Standard supply voltages — +12V, +5.0V

No Vgg supply required

N-channel silicon gate MOS technology

100% MIL-STD-883 reliability assurance testing

Direct plug-in replacement for Intel 8308/2308 and T. 1. 4700

FUNCTIONAL DESCRIPTION

The Am9208 devices are high performance, B192 bit, static,
mask programmed, read only memories. Each memory is
implemented as 1024 words by B bits per ward, This organi-
zation simplifies the design of small memory systerns and
permits incremental memory sizes as small as 1024 werds,
The fast access times provided allow the ROM to service high
performance microcomputer applications without stalling the
processor,

Two Chip Select input signals are logically ANDed together
to provide control of the output buffers, Each Chip Seiect
polarity may be specified by the customer thus allowing the
addressing of 4 memeory chips without external gating. The
asutputs of unselected chips are turned off and assume a high
impedance state. This permits wire-DRing with additional
AmI208 devices and other three-state components,

These memaries are fully static and require no clock signals of
any kind. A selected chip will cutput data from a locatian
specified by whatever address is present on the address input
lines, The Am3208 is pin compatibile with the Am932186 which
is a 16k-bit mask programmed ROM. Input and output voltage
lzvels are compatible to TTL specifications, providing simplified
interfacing.

BLOCK DIAGRAM
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CONNECTION DIAGRAM

Top View
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appRessa[ ] 2 n !:lan[massa
ADDRESSS [ | 3 72 [_] aptAesss
appRess4 [ | ¢ n [ 1N
ancRessa [ s w [ o5y
aophessz{ |8 9 [] Yooliew
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1anblvgs [ 12 13 [ outeuts

Mote: Pln 1 is markaed far crigntation,

MOS.376

MQS5-379

ORDERING INFORMATION

Ambient Temperature ,_-.M
Package Type Specification 400ns
FC = Ty = 70°C AMS208BDC
Hermetic DIP e
—55°C = Ty = +125°C AMD20880M
Plastic DIF 0°C = Ty = 70°C AMB208BPC
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AmS208
MAXIMUM RATINGS {Above which the useful iife may be impairsd)

Storage Temperature

—G5°C to +160°C

Ambient Temperature Under Bias

_RE°C 1o +175°C

Vpp with Respect to Vgg 15V
Vee with Respect to Vgg +7.0V
OC Voltage Applied to Qutputs =05V to +7.0V
DC Input Voltage -0.5V t0 +7.0V
Power Dissipation 1.0W

The prodi.lcts described by this specification include internal gircuitry designed to protect input devices from damaging aceurmnulations of
static charge. It is suggested neverthetess, that conventional precautions be observed during storage, handling and use in order to avoid

exposure to excessive voltages,
OPERATING RANGE

Part Number Ambiant Temperature Vbop Vee Vss
AmI203DC D°C = Ta = 470°C +32V 5% | +5.0V + 5% ov
AmOzZ080M ~BEBTCE Ta = +126°C | +12V + 10% | +5.0V £ 10% ov
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE  p.10203D¢/PC PR
Parametars Description Test Conditions Min, Max. Min, Max. Units
1 = =1.0mA 3.7 3.7
Vou Output HIGH Voltags OoH Wolts
lgH = —4.0maA 2.4 24
VoL Output LOW Voltage lgp =2.2mA 0.4 04 Vol
VIiH Input HIGH Voltage 24 Voot 1.0 28 Voot 1.0 Valts
Vi nput LOW Voltage —0.5 08 -0.5 0.8 Valts
Lo Cutput Leakage Current Chip disable 10 10 LA
VIl Input Leakage Current 10 0 KA
Am8208B/C lsl 43
Selected o708 Yy 5
oo Voo Supply Currant Am e 5 mA
4 AmSZ08B/C 48 B3
Desejecte AMS208D 55 61
Ice Ve Supply Current AmS2088/C 13 15 A
) Amg208D 15 17
Am9208BDM/Am9208B0C/
AmS2088PC
Parameters Description Test Condltions Min Max Unlts
t; Address to Output Access Time ty = by = 20ns 400 ns
too Chip Selec! 10 Quiput ON Delay Cutput load: 160 ns
Previous FRead Data Valid with T
reviqus Fead Data Valid wi TTL gate
ton Respect 1o Address Change plus 100pF 2 : "
tps Chip Select to Oulput OFF Delay (Note 1) 120 ns
C; Input Capacitance Ta = 25°C, f = 1MHz 6.0 pF
Cg Output Capacitance All pins at v 6.0 pF
Notes: 1. Timing reference levels — inputs: High = 2.0V, Low = 1.0V. Quiputs: High = 2.4V, Low = 0.8Y
SWITCHING WAVEFORMS
VL L L Y vy
$0.0099900.00000
ADDRESS Es. ”””’.’.’."”."".””””
RVAVATAVAVATAVAYAVATAVAVAVAYA
- DISASLED ‘ X ENABLED ‘ )( CISABLED
‘ I-—‘nu |-‘—'0H-—1 F—'JF-—1
. v v vy v AN 07
XXX corr 5 AXOTXXD)
: | AVAYAYAYAYAVa) Aa;AA;,ﬁ
I
. 1 et
' ' MOS-380
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Am9208

TYPICAL CHARACTERISTICS

Ipp, lgg Versus A Qutput Capacitance
Temperature {(Normalized) Versus & Quiput Delay
14 T T T ' 20 T [
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PROGRAMMING INSTRUCTIONS
CUSTOM PATTERN ORDERING INFORMATION

The Am9208 is programmed from punched cards, card coding forms ar from paper tape in card image form in the format as shown
helow,

Logic 1 = a more positive voltage [normally +5.0 V)
Logic ¥ = amore negative voltage (normally OV}

FIRST CARD
Column Number Description
10 thru 29 Customer Mame
32 thru 37 Total number of *1'5' contained in the data,
This is optional and should be left blank if not used.
B0 thru 62 92088
65 thru 72 Data
SECOND CARD
Column Number Descriptian
3 CSa input regquired to sefect chip (0 or 1)
33 CS¢ input required to select chip (0 or 1}

Two options are provided for entering the data pattern with the remaining cards.

QOPTICN 1 is the Binary Option where the address and datfa are presented in hinary form on the basis of one word per card, With
this option 1024 data cards are required. |

Column Numbhber
10, 12, 14, 16, 18 Address input pattern with the most significant bit {Ag} in column 10 and the teast significant bit {Ag) /
20, 22, 24, 726, 28 in column 28, |
40, 42, 44, 46, 48, Qutput pattern with the most significant bit (Dg} in column 40 and the least significant bit {O4])in
50,52, 54 column b,
73 thru 80 Coding thesa columns is not essential and may be used for card identification purposes,
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Amg208

OPTICN 2 is the Hexadecimal Option and is a much more compact way of presenting the data. This format requires only 64 data
cards, Each data card contains the 8:-bit output information for 16 storage locations in the memory. The address indicated
in columns 21, 22 and 23 is the address of the data presented in columns 30 and 31. Addresses for successive data are assumed to
be in incremental ascending order from the initial address. Since the address in columns 21, 22 and 23 always points only 1o the
first data on the card, column 23 is always zero, Columns 21 and 22 take all hex values from 00 through 3F;: 64 cards in all. Data
is entered in hex values and may be any combination of 8 bits, that is, hex values from 00 through FF.

OUTPUT VALUES FOR ADDR +

IUOP

0 1 2 3 4 5 6 ? 8 9 A B Ic o E F

n[22[23]  [20[a1]32[35[34]35|36]a7]38) as]ac}a1]42{a3l44) as]ac]47 |4a]es 50| s1]s2]s3]64] o5 56 57]cs[ 69} 60 6162 eaf 64 [ss{ee] 7 [es | eaf70] 71| 27374 5]76
ojofo] | | I | | I I | | I | I I | | I |
ofr]e] [I [ [ I | I I I | | | | I ! | I
ojzjof | | | | L | | I I 1 0 I I I

tFEe) | | | I I | | | ] I | | | | | |

2lejof | | | I I | | I | | I | I I | | ]

ﬂFliUIIIJIIIIIIIIIIIIIIIII:IIIIIIIIIIIIIIIIIIIIIIIII
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Am9214/Am3514

512 x 8 Read Only Memory

DISTINCTIVE CHARACTERISTICS

# Single 5-volt power supply
Tolerances: 5% commercial, £10% military
512 x B organization
Fully static operation — no clocks
4 programmable chip selects
High-speed — 500 ns accoss
Three-state output buffers
Low power dissipation — 263 mW max.
Logic voltage levels identical to TTL
_ High noise immunity — full 400mYy
N-Channel silicon gate MOS technalogy
Military and commercial temperature ranges available
100% MIL-STD-B83 reliability assurance testing
Directly plug-in compatible with FSC 3514, MOSTEK 2600

& & 9 & 5 % 2 % " 800

FUNCTIONAL DESCRIPTION

The Am9214/Am3514 devices are high performance; 4096-bit,
static, read only memories. Each metmory is implemented as
512 words by 8 bits per word. This organization simplifies
the design of small memory systems and permits incremental
memary sizes as small as 512 words.

Four Chip Select input signals are logically ANDed together
to provide control of the cutput buffers, Each Chip Select
polarity may be specified by the customer thus allowing the
addressing of up to 16 memorigs without external gating. The
outputs of unselected chips are turned off and assume a high
impedance state. This permits wire-ORing with additional
Am9214 devices and other three-state components.

These mamories are fully static and require no clock signals of
any kind, A selected chip will output data from a-location
specified by whatever address is present on the address input
lines. tnput and output voitage levels are identical to TTL
specifications, providing simplified interfacing and standard
worst-case noise immunity of 400mY, Only a single supply of
+56 volts is required for power.,

BLOCK DIAGRAM CONNECTION DIAGRAM
Top View
Al =
Al —— ] S
A7 —=——1  Row :: STORAGE ne.c* 24 [ veg 1-5W)
A3 DECOCER ";‘:;: cHipsELECT 2] 2 73 chmssLscn
s LHIPSELECT 3[7] 3 22 [ cHIPSELECT 0
ouTPUTaLT) 4 7t ) ADDRESS O
Ao OUTFUT1[JE 20 [ anoHESS 1
ouTFUT 20 |6 1w [ ApoRESS 2
g ; ouTPUT 37 12 [C] ADDRESS 3
A QUTRPUT 4 a 17 {7 ADDRESS 4
Az COLLMN BECODER ouwursé E] 16 [] ADoRESSE
A QUTPUT & 30 15 ) ADDRESS 8
QUTPLT I[N 14 1 ADORESS 7
—ﬂ IT { } 1GND) ves [T 0z 13 [Qaupntssa
cc?: _ - CHIP
(C? DSEEth;SER QUTPLT BUFFEAS
3 ——————and
. [—l l l I | l l Mote: Pin 1 is marked for orientation.
O00192 0304 9506 0 MOS-382 MOS-263
ORDERING INFORMATION
Package Amblent Temperaturs Access Time
Type Specification 1000ns 700ns 500ns
AM35142CC AM35141CC AMSZ214CC
0°C = Ty = +70°C
Hermetic DIP AM35142DC AM35141DC AMS214DC
55°C =Ty = +125°C AMS214CM
TAT AM9214DM
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Am9214/Am3514
MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature

—65°C to +150°C

Temgerature {Ambijent) Under Bias

—B5°C to +125°C

Supply Voltage to Ground Potential {Pin 10 to Pin 8} Continuous —0.6V to +7.0V
DG Voltage Applied to Qutputs —0.5V to +7.0V
BC Input Voltage —0.6V to +7.0V
Power Dissipation 1.0W

The products described by this specification include internal cireuitry designed to protect input devices from excessive accumulations of
static charge. It is suggested nevertheless, that conventional precautions be observed during storage, handling and use in order to avoid
exposure to any voltages that exceed the maximum ratings.

ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

AmMEZ140C o o

Am351410C Ta=0Ctw+70°C

AM3514200 Yog = +6Y £6%

m
Am9214 Am3514

Parameters Description Test Conditions Min. Max. Min. Max. nits
VoH Output HIGH Valiage Ve =479V, Igy - S00uA 2.4 Voo 2.4 Voo Valts
VoL Output LOW Voltage Voo =475V, 1oL = 24mA 0.4 0.4 Valts
ViH Input HIGH Voltage 2.0 Voo Vo275 Voo Volts
ViL input LOW Vaoltage {See Notc 1) —0.5 a3 —0.5 .58 Vol
Il Input Load Current Vop @ 5.2V, 0V = Vi = 526V 1.0 1.0 pA
ILg Qutput Leakags Current Qutput OFF, vyt 0.4 to Vo 1.0 1.0 2A

Data Out Open
oo Power Supply Current Voo =5.25Vv S0 B0 ma,
S Vin=Veo
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
AmMD214DM  Tp = —55°C 128°C Voo = +5Y £10%
a A o co= e AmB214

Parameters Description Test Conditions Min. Max. Units
VoH Qutput HIGH Voltage Ve =4.5V. gy = 500pkA 2.2 Voo Voits
Vao Qutput LOW Voltage Veg =48V, lpL=24mA 0.4 Volts
VIH Input HIGH Valtage 2,0 Vee Volts
ViL Input LOW Voltage (5ee Note 1} -a5 0.8 Volts

T
L) Input Load Current : Voo =55V, 0V & V) = 55V 10 HA
ILo Cutput Leakans Current Output OFF, Wyt =04 to Vo 10 HA
Data Qut Open
oo Fawer Supply Current Vop 5.5V 70 mA
Yin = Voo

Motes: 1. Input Logic levels that swing more nagative than —0.5 volts will be subject 1o clamping currants attermpting to keep the input fraom falling,
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE
Qutput Load: 1,5 TTL Gate +100pF {or Am9214, 1.5 TTL Garte only for Am3514
Transition Times: 10ns

input Levels: 0.BV and 2.0V

Outpur Reference: 1.5V

Am9214/Am3514

Am9214 Am35141 Am35142
Parameter Desgcription Test Conditions Min.  Max. Min. Max. Min. Max. Units
tr Cycie Time 500 ns
ta Access Time 500 00 1000 ns
tro Chip Select ta Ourput On Delay 200 500 g0 ns
toH FF"rs\rious Read Data Valid with 50 s
espect 1o Address Change !
& Input Capachtance 6.0 B.Q 8.0 pF
€o Output Capagitance 10 I 12 i 12 pF

TIMING DIAGRAM

ANDRESSFS ><

CHIP

BELECTS DISARLEN ENABLED

|—-—‘co——-—1 l—-—‘uﬁ—-'
GATA | | ouTPUT Y
our | wALID |

MO5-384

GLOSSARY OF TERMS

Cycle Time — Specifies the maximum rate at which new read
pperations may be initiated, and thus the minimum time
between successive address changes, )
Access Time — Maximum delay from the arrival of the last
stable address line to valid output data on a selected chip.

Output Enable Time (tpg) — Maximum delay from the arrival
of four active Chip Select signals to enabled output data,

Unselected chips will have high impedance outputs, Active
leval definition for each of the four chip Select inputs may be
either high or low and is programmed along with the data
pattern,

Output Hold Time [tgy) — Minimum delay which will elapse
between a change of the input address and any consequent
change in the output data.
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AmS214/Am3514

PROGRAMMING INSTRUCTIONS

CUSTOM PATTERN ORDERING INFORMATION

The Am9214 {or Am3514) is programmed on |BM cards, IBM coding form, or on paper tape in card image form in the format as
shown below. .

Logic “1* = a mare positive voltage (normally +5.0V)
Legic 0" = a mare negative voltage {normally BV}

1

FIRST CARD
Column Numher Description
10 thru 29 Customer Name
32 thru 37 Tota! number of 15" eontained in the data,
This is optional and should be jeft blank if not used,
50 thru 62 9214 or 35141 or 35142
65 thru 72 Date
SECOND CARD
Column Number Description
29 CSq input required (D or 1) to select chip.
3 CS5 input reguired to select chip.
i3 CS4 input required to select chip.
35 CSp input required to select ehip,

Two aptions are provided for entering the data pattern with the remaining cards.

OPTION 1 is the Binary Opticn where the address and data are presented in Binary form on a one-ward-per-card basis. With this
aption, 512 more cards are required:

Column Number
10,12,14, 16, 18

20,22, 24,26 Address input pattern, the most significant bit {Ag) is in column 10L

40, 42, 44, 46, 48,

&0, 62, 54 Qutput pattern, the most significant bit (O7) is in column 40,

73 thru 80 Coding these columns is not essential and may be used for card identification purposes.

OPTION 2 is the Hexadecimal Option and is a much mare compact way of presenting the data. This format requires only 32
data cards {see chart),

Each data card contains the 8-bit output information for 16 storage locations in the memory, The address indicated in columns
21, 22 and 23 is the address of the data presented in columns 30 and 31. Addresses for successive data are assumed to be (n
ineremental ascending order from the initial address. Since the address in columns 21,22 and 23 always points only to the first
data on the card, column 23 is always zero, Columns 21 and 22 take all hex values from 00 through 1F: 32 cards in all. Data is
also entered in hex values and may be any combination of § bits, that is, hex value from 00 through FF.
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Amo214/Am3514

Am9214 PERFORMANCE CURVES

Typical Fower Supply Current

Typical Qutput Cusrent
Versus Voltage

Versus Valtage

) — . 20 > s
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r e I 15 o
ol T | . "IN
; E / T i /' | ]
1
f i £ T g ,K | |
4y '/ . < TN
T l § Jr :
. )
1 I A LA Lo HIGH
/l STATE STA1E
o | 0 | N
1) 1 ? E] 4 ) Q 1 2 a 4 k]
vop- ¥ Vout -V
Access Time
Versus Ve Narmalized Typical Power Supply Current
to Voo at 5.0V WVersus Arabient Temperature
1 — - 10
Ta=15°C '
! i I —
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Am9216

2048 x 8 Read Only Memory

DISTINCTIVE CHARACTERISTICS

2048 x 8 organization

High speed — 300 ns access time

Fully capacitive inputs — sirmplified driving

2 fully programmable chip selects — increased flexibility
Loyic voltage levels compatible with TTL

Three-state output buffers — simplified expansion
Standard supply voltages — + 12V, +5.0V

Mo Vg supply reguired

M-channel silicon gate MOS technology

100% MIL-STD-883 reliability assurance testing

FUNCTIONAL DESCRIPTION

The Am&82186 devices are high performance, 16384-bit, static,
mask programmed, read only memories. Each memory is
implemented as 2048 words by 8 bits per word. This organi-
zation simplifies the design of small memory systems and
permits incremental memory sizes as small as 2048 words.
The fast access times provided allow the ROM to service high
performanece  microcomputer applications without stalling
the processor.

Twe Chip Select input signals are logically ANDed togsther
to provide control of the output huffers. Each Chip Select.
polarity may be specified by the customer thus allowing the
addressing of 4 memory chips without external gating. The
outputs of unselected chips are turned off and assume a high
impedance state. This permits wire-QRing with additional
AmB216 devices and other three-state components.

These memories are fully static and require no clock signals of
any kind. A selected chip will output data from a location
specified by whatever address is present on the address input
lines. The Am9216 is pin compatible with the Am9208 which
is an Bk-bit mask programmed ROM. Input and output voltage
lavels are compatible with TTL specifications.

BLOCK DIAGRAM

A0 —]
Ay ——=]

Ay ——ar]

| STURAGE
N ARAAY
e 178 % 128

Ap ———nd

- y;

Py ZOLUMN JECODER

B8 ——e  chip
SELEGT
€57 ——| UECODER

CUTPUT BLIFFERS

ISR

0y 070404 0g 0 05 Og

CONNECTION DIAGRAM

Top View
L]
p—y
Annnzss:r[: |. 24 ‘_—| VpplsBWl
ApORESS B[] 2 23 ] acORESSE
apaRcsss[ | 2 72| | ADDRESS®
AbORESSa [ | ¢ 21 [ ] aboress 10
aporess3 [ 20 [ 51455
aporessz [ 6 19 £ Vool 121
AmI216 _
aopaessi | 7 18 [ c5rCEy
ADJRESSﬂq ® 17 :owwla
ourruTa [ ® 16 [ outeut 7
outeuT 2[4 10 s L _JoutPuTe
CUTBUT 3 i 11 14 QUTPUT §
iNolvgg ] 12 I BUTPUT &

Note: Pin 1 s marked for orfentation.

ORDERING INFORMATION

Ambient Temperature Access Time
Package Type Specifications 400ns 300ns
. 0°C = Ty = 70°C AMI2I6BDC AMI216CDC
H tic DIF
ermete -55°C < T, < +125°C | AM9216BDM
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Am9216
MAXIMUM RATINGS [Above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Ambient Temperature Under Bias —55°C to +125°C
Wpp with Respect 16 Vgg 15V
Ve with Respact to Vgg +7.0V
DC Voltage Appiied to Outputs T - - - - /- - 70— —0.BY to +7.0V
BC Input Voltage —0.5Y 10 +7.0V
Power Dissipation o T, e, e T T T T 1.0W

The products described by this specification include internal circuitry designed to protect input devices from damaging accumulations of
static charge. It is suggested nevertheless, that conventional precautions be observed during storage, handling and use in order to avoid
exposure to excessive voltages.

OPERATING RANGE

Part Number Ambient Temperatura Voo Vee Vas
- il
Am3216DC 0°C & Ty = +70°C +12W - 5% 50V + 5% ay
AMI2160M ~BEC S Ta = H125°C [ +12V ¢ 10% | +5.0V + 10% ov
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Am9z2ieDC Am9216DM
Paramaters Description Test Conditions Min. Max. Min. Max. Units
lOH = ~1.0mA 37 37
VYo Output HIGH Voltage —r— —— 1 Volts
Igy = —4.0mA 24 24 |
Vo, Qurput LOW Voltage IgL =3.2mA 04 [I 0.4 WVals
Vi Input HIGH Voltage 24 | vge+10 M vpa+10 Valts
VL Imput LOW Voltage —0.5 08 —-0.% | 0.8 ) —\:;i-ts i
.o Output Leakage Current Chip disabled 10 | 10 nA
I Input Leakage Current TR RED uA
Selected Am92168 a2 |' a7
lpp Vpp Supply Current AMINEC 59 ..\%..___._ mA
AmMY2168 52
Deselected . 57
AMOZIBC 60 |
AmB21G6B
Fele} Ve Supply Current m9z18 13 { 15 mA
AmY216C 15 i
SWITCHING CHARACTERISTICS OVER OPERATING RANGE
Am9216BDC, AmY216BDM, Am9216CDC Am9216DC/DM Am9216CDC
Parameters Description Test Conditions Min. Max. Min. Max. Einits
t; Address 10 Quiput Access Time 400 —J— 300 ns
tco Chip Select to Quiput ON Delay tr=1tf = 20ns 160 | 140 ns

. — = ) |
Previous Read Dala Walid wilh Cutput Yoad: T

' 1
ot Respect to Address Change one standard TTL gate 20 20 ,I ns
plus 100pF (MNote 1)

oF Chip Select ta Output OFF Deluy 420 | 100 ns
C Input Capacitance Ta =25C,f=1.0MHz 6.0 &0 pF
Co Output Capacitance i All pins at OV 6.0 [ 50 pF

Motes: 1. Timing refarance leveals — inputs: High = 2.0V, Low = 1,0V,
Cutputs: High = 2.4V, Low = 0BV,

SWITCHING WAVEFORMS

AT TXTL
R, GERRREERRRR

|

\ E——-—‘co L—‘C-H—<-| lr-—‘DF
paTA ' X000 OO0
) QLKLY | N
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Am9216

TYPICAL CHARACTERISTICS

lop. lcc Versus A Qurput Capacitance
Temperature {Normalized) Versus A Output Delay
1,4 p—r—1— T - 20 T
Yeop =58V
cc m - Yoo = 4.5
1a} — 159 *Co
A Vop - 3.2¥ ‘I_'Jf_ ”‘r Vpp = 108V
wl 1.2 ] | t 2 gpto— 44— & |
= I
3 1 s Wd
= e N
§ o — & o SPEC,
T 09 5
o o \ E —5f—- 7 4
< \\J o g a
0.7 L _— ]
8
0B | -16
s =20
86 -35-15 5 35 45 £5 85 105 115 Zin 50 [} 50 00
Ty, ~ AMIMENT TEMPLHATUHE —“C A CAPACITANECE —pF
Taccess Versus _
Temperature (Normalized) lgL Versus Vg lgy Versus Vigy
14— T — 9 T — -18 —m—
T . .
12l Yec =8V ! | a | | ? | Voo -4av _1e 1 Vpgmasy |
o [ voo- 08y ! I 117 UDD'W.BV] Y Vo = 10.BY
o2 t L 1| fTYRCALY—— [T, = w000 -4 TYRICAL T Ta =700 —
2 | _.] 1_,_ . | 5 A ~ | *
Z 11 1 < 7 || ; 12 E . T
g aof—- 1—, e E s d W E —lo}— Nl —
LY
2 = | B A 1A [ I Nl
Tk ——"';-"'—T;r a3 ¢ ¥ / o SPEC. R
8 onpr—] 3|— -/¢ SPEC.—| 1T— -1 _&D et \i‘
'_3 a7 3 '.r' /1 | iy : .L
| A A ! Y] S - ----"d_l‘---.._,."l > _
0§ 1 W27 { ' Tty
l
a5 o o +
- B5-35-15 5 23 45 B5 BE 105 125 o az 04 08 [+] 10 2.4 28 3.2 36 4.0
T, - AMJIENT TEMPERATUAE  °C VoL = VOL1S Vg - VOLTS

PROGRAMMING INSTRUCTIONS
CUSTOM PATTERN ORDERING INFORMATION

The Am9216 is programmed from punched cards, card coding forms or from paper tape in card image form in the format as shown
below,

Logic *'1™ = a mare positive voltage {normally 5.0 V)
Logic “0” = amore negative voltage (normally 0V)

i

FIRST CARD
Caolumn Number Descriptian
10 thru 29 Customer Name
32 thru 27 Tatal number of 1’5" contained in the data,
This is optional and should be left blank if not used.
50 thru 62 97168 or 9216C
65 thru 72 Dats
SECOND CARD
Columin Number Description
31 CSs input required to select chip [0 or 1)
33 CS; input required to select chip {0 ar 1)

Twa options are provided Tor antering the data pattern with the remaining cards.

OPTION 1 is the Binary Option where the address and data are presented in binary form on the basis of one word per card, With
this option 2048 data cards are required,

Column Number

10,12, 14,16, 18 Address input pattern with the most significant bit (A1q) in column 10 and the least significant bit
20, 22,24, 26,28, 30 {Ag) in column 30.

40, 42, 44, 46, 43, Output pattern with the most significant bit {Og) in cofumn 40 and the least significant bit {O¢)in
50,52, 54 column 54,

73 thru 80 Coding these columns is not essential and may be used for card identification purpases.
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Am9216

QPTION 2 is the Hexadecimal Option and is a much more compact way of presenting the data. This format requires only 128 data
cards. Each data card contains the B-bit output information for 16 storage locations in the memory. The address indicated
in eolumns 21, 22 and 23 is the address of the data presented in columns 30 and 31, Addresses for successive data are assurned to
be in incrementa? ascending order from the initiai address. Since the address in columns 21, 22 and 23 always points only to the
first data on the card, column 23 is always zero. Celumns 21 and 22 take all hex values from 05 through 7F: 128 cards in all. Data
is entered in hex values and may be any combination of § bits, that is, hex values from 00 through FF.

8 QUTPUT VALUES FOR ADDR +
I'-i. 0 1 2 3 4 5 6 7 8 g A B c D E F
31[23]73] [3c[ai|22)33]34[3536]37|38)39]40|a1[42]a3]4a]45]a6]47 |48]40]s0 | 51[62( 53|54] 65 56| 7]58 | Bojan] 61]a2] 63[ a4 65| a6]67 | 68| 69l70] 1] 727374 75] 78
ofejo| | | I | Ly Pl ! | I | | I I | I
ofslof | | [ | | I ] | | | | | ! I I I
ofefo | PP P b P b PPV b b P b PP fl
®
-
&
11ffod | | | ! 1 | | I I | ! i '. 1 L]
2lofo || I | L] L1111

.oc!_‘ N

3| Flo bbbt e e e e b

?[F.io IT | [ I |
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Am9217/8316A

2048 x 8 Read Only Memory

DISTINCTIVE CHARACTERISTICS

2048 x 8 organization

Plug-in replacement for 8316A

Access times as fast as 450 ns

Fully capacitive inputs — simplified driving

3 fully programmable Chip Seleets — increased flexibility
Legic voltage levels compatible with TTL
Three-state output buffers — simplified expansion
Drives two full TTL loads

Single supply voltage — +5.0V

Low power dissipation

N-channel silicon gate MOS technology

100% MIL-STD-883 relizhility assurance testing

FUNCTIONAL DESCRIFTION

The Am9217 devices are high performance, 163B4-bit, static,
mask programmed, read only memories. Each memory is
implemented as 2048 words by 8 bits per word. This organi-
zation simplifies the design of small memory systems and par-
mits incremental memory sizes as small as 2048 words. The
fast access times provided allow the ROM to service high per-
formance microcomputer applications without stalling the
processor.

Three programmable Chip Select input signals are provided to
control the output buffers, Each Chip Select polarity may be
specified by the eustomer thus allowing the addressing of 8
memary chips without external gating. The outputs of un-
selected chips are turped off and assume a high impedance
state.  This permits wire-ORing with additional Am9217
devices and other three-state components,

These memaories are fully static and require no clock signals of
any kind, A selected chip will eutput data from a location
specified by whatever address is present en the address input
lines. input and output voltage leveis are compatible with TTL
specificatians.

BLOCK DIAGRAM

F T R—

A —

A ———-]

aow | STORAGE
AT =—==1 nECODER ApRay
AR ] =

[ pe———r

A —r———

0

COLUMN DECODER

AL
A2
Al
Al

]

o5 CHIPF
SELECT

DECDOER

QUTPUT BUFFERS

EERENN

o1 0 03 04 05 8 ar o2

L5 ——w]

053 ——an|

CONNECTION DIAGRAM

- Ny
ADoRESS 7 [ 1 20 [] vECIEQvH
~ooREsss [ 2 2 [T] suarurt
apDAEsss | 3 22 [ cutpurs

ADDARESS 0 { 4 Eil

r OUTFUT 3
i CUTFUT 4

aporesso | S

sporesst ] 6 Amo2i7 © [ oureurs
ADDRESS2 [ | 7 18 [ ouTrurs
sookesss [ ] 8 1”7 I:j QUTPUT 7
ADDRESSa [ | 9 15 [ ] outeut s
ADDRESES [ 10 15 [ csué
appREsse [ 11 w [ oseecm
wrhorvss [z 13 [ csc@m
Top View

Pin 1 is marked for orientatlon.

MOS.386 MO3-387
QORDERING INFORMATION
Package Ambient Temperature Accass Tima
Type Speclfications 550ns 450ns
AMS217ADCICBI16A A
. 0°C = Ty = +70°C 10831 M8217BDC
Hermstic DIP AMO217ACC AM9217BCC
—B5°C = T, = +125°C | AMI2174DM AMI2178DM
Plastic DIP 0°C = Ty = +70°C AMS217APLIPB3164A AMO217BPC




Am9217/8316A
MAXIMUM RATINGS (Above which the useful life may be impaired}

Storage Temperature

—65°C to +150°C

Ambient Temperature Under Bias

—65°C 10 +125°C

VCC with Respect to V538 1.0V
DC Woltage Applied 1o Outputs —(L.5Y to +7.0v
DC Input Voltage —0.5V to +7.0%
Power Dissipation 1.0W

The products described by this specification include internal circuitry designed to pratect input devices from damaging accumulations o
static charge. It is suggested nevertheless, that conventiona! precautions be observed during storage, handling and use in order to avoit

exposure to excessive voltages.

ELECTRICAL CHARACTERISTICS

Ama217A0C Ta=0"Cto+70°C
Am@217BDC VCC = 5.0V L 5%
CB316A Am9Z17XDC
Parameters Description Test Canditians Min. Max. Min, Units
! 217 10H = —200uA 24
—200u )
VOH Cutputr HIGH Valta |
I: i s B316A 10H = —100:A 20 Volts
9217 lgL = 2.2mA 0.4
VoL s CQutput LOW Vol
! Hipy eltage BEI16A 10L = Z.0mA volts
VIH EI Input HIGH Voltage 2.0 VeCc+ 1.0 Rl VCC +1.0 Yolts
VIL | Input LOW Voltage -05 o8 1 T_os ) Volts
11O Qutput Leakage Current Chip Disabled 10 uA
1Li Input Leskage Current 10 i
[ [olnd VCC Supply Current 70 mA
ELECTRICAL CHARACTERISTICS
AmOZ17ADM Ta = —85"C10 +125°C
Am82178DM VCC = 5.0V = 10% Am9217XDM
Parameters Description Test Conditions Min, Max, Min. Units
VOH ] Quiput HIGH Vaoltage 9217 10H = —200uA 22 Wolts
VoL | Qutput LOW Voilage 9217 10L = 3.2mA 0.45 Valts
ViH fnput HIGH Valtape 2.0 VMCC+ 1.0 Valts
ViL Input LOW Woltage -0.5 08 Valts
"ILO | Output Leakage Current | Ghip Disabled | 10 pA
1Ll Input Leakage Current 10 A
1cc VCC Supply Current 80 mA
SWITCHING CHARACTERISTICS OVER QPERATING RANGE
AMIZI7XDC/C8316A  Ta =0°Cto +70°C VEC = 5.0V 2 5%
AmM9217XDM Ta = —55"Cto+125°C  VCC = 5.0V * 10% Am92174, Am9217B
Parameters Description Test Conditions Min. Max.  Min, Max. Max. Units
ta Address to Output Access Time —tf=20 BED 480 as0 ns
) Chip Select to Output ON Dalay s A 180 160 00 ns
Previous Read Data Valid with Qutput load: [
10H one standard TTL gate 20 20 ns
Respect 1o Address Change lus 100pF {Nate 1}
tDF Chlp Select to Quiput OFff Delay " e 180 160 300 ns
cl Input Capacitance Ta =25°C, t= 1.OMHz 7.0 7.0 10 pF
co Output Capacitance i All pins at OV 7.0 7.0 15 pF
Motas: 1, Timing reterence levels: High = 2.0V, Low = 0.8V.
SWITCHING WAV c.'ORMS
NV L Y, 7
ACDRESSES STABLE , ."””””"’"’ ‘.""
A ’A’A’A’A’A’A’A’A A’A’A’A‘
| !
SE'..EC:';; DISAALND | X ENAEBI TL ' X DISAZITD
|-——— ey —-I fo- toH ——-| —-I
' vvvvvvvvcr IRV LY VLY
baTa RAAOOCK) ouTeuT XUXR)
ouT "””” ””." wALID ”""”’.‘
l FAYATAYAYATAVAYL 4";;;11
| 1@ [LieH
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AmI217/8216A

PROGRAMMING INSTRUCTIONS
CUSTOM PATTERN ORDERING INFORMATION
The AmS8217 is programmed from punched cards, card eoding forms or paper tape in card irmage fermat as shown below,

Logic **1"" = a more positive voltage {normally +5.0 V)
l.agic 0" = 3 more negative voltage {normally 0 V)

FIRST CARD
Column Numbar Description
10 thru 29 Customer Name
32 thru 37 Total number of 1’5" contained in the data.
This is optionat and should be left blark if nat used.
50 thiu 62 8316A or 9217
65 thru 72 Optional information
SECOND CARD
Calumn Number Description
29 €83 input raquired to select chip (D or 1}
31 €52 input required to select chip {0 or 1)
33 C51 input required to select chip [0 or 1)

Two options are provided for entering the data pattern with the remaining cards,

OPTION 1 is the Binary Option where the address and data are presented in binary farm on the basis of one word per card, With
this option 2048 data cards are required,

Column Number

10,712,114, 16,18 Address input pattern with the most significant bit {A10) in column 10 and the least significant bit
20, 22, 24, 26, 28, 30 {AD] in column 30.

40,42, 44, 46, 48, Output pattern with the maost significant bit {08} in column 40 and the least significant bit (01) in
4k, 52, b4 column 54,

73 thru 80 Coding these columns is not essential and may be used for card identification purposes,

OPTION 2 is the Hexadecimal Qption and s a much more compact way of prasenting the data. This format reguires only 128 data
cards, Each data card contains the B-bit output information for 16 storage locations in the memory. The address indicated
in columns 21, 22 and 23 is the address of the data presented in columns 30 and 31. Addresses for suceessive data are assurmned to
be in incremental ascending order from the initial address. Since the address in columns 21, 22 and 23 always points only to the
first data on the card, column 23 is always zero. Columns 21 and 22 take all hex values from 00 through 7F: 128 cards in all. Data
is entered in hex values and may be any combination of 8 bits, that is, hex values from 00 through FF.

3 QUTPUT VYALUES FOR ADDR +
D
R 0 1 2 3 4 5 & 7 8 9 A B C D E F

21[z2[z3| [ao[at|32[33]3a[as]36]a7] 38| 30]a0]a1|az]az[sa] 45]as 47 |a8]aa]s0] 51[52| 5354 ] 65 s6(57[58 5a(60]61]62] 6364 |65|6ele7 | 68 ea70]7 1] 7el73[74]7s] 76

ofefe] | | l | I I O 1]l ! | | 1 l f I
ojiiey | | | 1 I l i 111 I | | I | I |

o] | I 1 l | L] | | | ! AEEEEN |
2ofs] || I | 1 [ | | 1 | l { ; P ity
-»

{¢jo | ( 1 i | | L1 I |
[F|o | | | | | | [ | L
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Am9218/8316E

2048 x 8 Read Only Memary

DISTINCTIVE CHARACTERISTICS

2048 x 8 organization

Plug-in replacement for 8316E

Access times as Tast as 350 ns

Fully capacitive inputs — simplified driving

3 fully programmable Chip Sclects — increased flexibility
Logic voltage levels compatible with TTL
Three-state output buffers — simplified expansion
Drrives two full TTL loads

Single supply voltage — +5.0V

Low power dissipation

N-channel silican gate MOS technology

100% MIL-STD-883 reliability assurance testing

FUNCTIONAL DESCRIPTION

The AmB218 devices are high perfarmance, 16384-bit, static,
rmask programmed, read only memories. Each memaory is
implemented as 2048 words by 8 bits per word, This organi-
zation simplifies the design of small memory systems and
parmits incremental memory sizes as small as 2048 words.
The fast access times provided allow the ROM to service high
performance microcomputer applications without staiting the
processar.

Three programmable Chip Select input signals are provided to
control the output buffers. Each Chip Select polarity may be
specified by the customer thus allowing the addressing of §
memory chips without external gating. The outputs of un-
selected chips are turned off and assume a high impedance
state. This permits wire-ORing with additional Am8218
devices and other thrce-state components.

These memories are fully static and require no clock signals of
any kind. A selected chip will output data from a location
specified by whatever address is present on the address input
lines.  Input and output voltage levels are compatible with
TTL specifications.

BLOCK DIAGRAM

CONNECTION DIAGRAM

210 ——a] ADDRESS ? [:i )" ~ 24 ] vecieson
Al ] ADDRESS A |: 7 23 :l ADDRESS B
Al ]

Frp— ozgggan N 5{0"2135 ADDRESSS [ ] 3 22 [ ] ADDRESS?
" -1 128 % 128 -
— ADDRESS4 [ | 4 1 [] cs3iTEs
Af ——e
ad - AppDRESSA [ | 5 an [T csuEEt
ADDRESS ¢ & 19 ADDREES 1€
U - Amo218 - _
aporess 1) 7 18 [T eswiEEz
A3
™ COLUMN DECODER anpresso [ 8 17 [ ] ouetuTB
::J outruT 1 [N o 16 !‘_‘| QUTRUT ?
ouTeut 2 [ 1 1" b CUTRYT &
st outpuT3 | 11 s [ Jourrurs
ESS: DSE%EET“ OUTPUT BUFFERS ionD1ves [ 12 1 JOUTRUT S
I I I ‘ l I I ‘ Top View
MOE-515 ot @7 1 D4 05 06 OF OF MOS-516 Pin 1 is marked far griantation,
ORDERING INFORMATION
Ambient Temperature Access Time
Package Type Speclficatlons 450ns 35ons
oC = o AMS218BPC
Molded 0°C = Tq = 70°C PE316E AMBZ18CPC
Cerdip 0°C = T, = 70°C AMS218BCC AMOZ1BCCC
: o o AMI218BDC
Side-Bra‘zed 0°C = Ty = 70°C CB316E AMS21BCOC l
Ceramic
—55°C = T4 = +1257C AMa2188DM ]
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Am9218/8316E
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Ambient Temperature Under Bias —B5°C 0 +125°C
VOO with Respect to VS5 +7.0%
DC Voltage Applied to Outputs ~0.5Y to +7.0V
DC Input Voltage =0.5V to +7.0V
Power Dissipation 1.0W

The products described by this specification include internal circuitry designed to protect input devices from damaging accumulations af
static charge. It is suggested nevertheless, that conventional precautions be observed during storage, handling and use in order o avoid
EXposure to excessive voltages,

ELECTRICAL CHARACTERISTICS

Amg21880¢ Ta=0°Cto+70°C
AmB218CDC
ca3lga VCC = 5.0V +5% Am9218XDC CB316E
Parameters Description Test Conditions Min, Max. Min. Max. Units
= 4
VOH Output HIGH Voltage 9218 oM 200uA 2 Voits
B31BE 10H = --100uA 24
a21 =3. 4
Vou I Output LOW Voltage 8 IOL = 8.2mA 0 Valts
8316E 10L =2.1mA 0.4
VIH Input HIGH Voltage 2.0 Voo + 1.0 2.0 VCC +1.0 Volts
ViIL Input LOW Voltage -0.5 0.8 -0.5 0.8 Valts
1LO . Qutput Leakage Current Chip Disabled 10 10 A
ILI - input Leakage Current 10 10 aA
1CC ] VCC Supply Current 0 95 mA
ELECTRICAL CHARACTERISTICS
AmI21BBDM Ta=-65Cro +125°C
VEC = B.OW £10% Am9218B
Parameters Drescription Test Conditians Min. Max. Units
| VOH Cutput HIGH Yohags 1OH = =200uA 2.2 Valts
VoL Output LOW Voitage B 10L=32mA 0.45 Volts
VIH Input HIGH Vaoltage 2.0 Ve + 1.0 Volts
VIL input LOW Voltage =05 08 Volts
ILO Output Leakage Current Chip Disabled 10 LA
N Input Leakage Current 10 KA
|_ e YEC Supply Current 80 mA
SWITCHING CHARACTERISTICS OVER OPERATING RANGE
AMaZ1BXDC/CE316E Ta=0"Cwe+70°C VCC =50V £ 5%
AMmDZ188 DM Tps = =55°C to +125°C VCC = 5.0V £ 10% AmB2188B Am8218C 8316E
Parameters Description Tast Conditions Min. Max. Min. Max.  Min. Max. Units
ta Address ta Qutput Access Time e =1 = 20ms 450 380 o A50 LI
o Chip Salect ta Qutput ON Delay 150 130 2h0 ns
- —— Qutput Load:
10H Previous Read Data Valid with one standard TTL gate 20 20 - ns
Respact to Address Change us 100pE {Note 1}
tOFR Chip Select 1o Output OFF Delay P e 150 130 250 ns
cl Input Capacitance Ta=25°C,f=1.0MHz ra 7.0 7.4 pF
co . Qutput Capacitance All pins at OV 7.0 7.0 7.0 BF
dotes: 1. Timingreference iavals: High = 2.0V, Low = 0,6\1,
SWITCHING WAVEFORMS
! ’Y S v’v’v’v v’v‘v N/ v‘v v’
Jp— I ARARXXXLXAK
ATATATATAVAYAVAVATAVATAVAVA
scLebne DiSAGLED X ENABLED ‘ x DISABLED
O Lo
|—— o —-| I~— [t .'I——-i —t ——I
I APARIATT ]  RVAV LT YT
OATA ‘ .”” ’ ””’ QUTPUT ‘.””.."’.’.""
o K XXAXAN YA $ 40044
FAVAYAVAVATAVAYA L AYAYAYaTAVAYAVA! MOS-5T
a
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Am9218/8316E

PROGRAMMING INSTRUCTIONS
CUSTOM PATTERN ORDERING INFORMATION

The AmB3218 is programmed from punched cards, card coding forms ar paper tape in card image format as shown below.
Logic “1” = a more pesitive veltage (hormally +5.GV)

Legic 0" = 3 more negative valtage (nermally 0 V)
FIRST CARD
Column Number Descriptian
10 thru 29 Customer Name
32 thru 37 Total numbar of *'1's” contained in the data.
This is optional and should be left hlank if not used,
50 thru 62 B8316E or 9218
65 thru 72 Optional infermation
SECOND CARD
Column Number Description
28 CS3 input required to select chip (0 or 1)
3 CS2 input required to selzet chip {0 or 1)
33 CS1 input required to select chip {0 or 1)

Two options are provided for ontering the data pattern with the remaining cards.

OPTION 1 is the Binary Option where the address and data are presented in binary form on the basis of one word per card, With
this option 2048 data cards are required.

Cotumn Numbar
10, 12, 14, 16, 18 Address input pattern with the most significant bit (A10) in column 10 and the least significant bit
20, 22, 24, 26, 28, 30 {AD) in column 30.

40, 42, 44, 46, 48, QOutput pattern with the mast significant bit {08) in column 40 andg the least significant bit (01} in
B0, 52, 64 cotumn 54,

73 thru 80 Ceding these columns is nat essential and may be used for card identification purposes.

OPTION 2 is the Hexadecimal Option and is a much mare compact way of presenting the data. This format requires only 128 data
cards. Each data card contains the B-bit output information for 16 storage locations in the memory. The address indicated
in columns 21, 22 and 23 is the address of the data presented in columns 30 and 31, Addresses for successive data are assumed to
be in incremental ascending order from the initial address. Since the address in columns 21, 22 and 23 always points anly 1o the
first data on the card, column 23 is always zero, Columns 27 and 22 take all hex values from 00 through 7F: 12B cards in all. Data
is entered in hex values and may be any combination of 8 bits, that is, hex values from 00 through FF,

S QUTPUT VALUES FOR ADDR +

D
1 0 1 2|3 4 5 8 7 8 gl ] a B | | C D] |E F

21]22123) |30]31]32|33]24] 5] 36]37) 38| 33]an[41]a2]a3]4a] a5 46]a 7|48 an]50| 5 1] 52| 52l54] 65| 56 ]8R | 50|60 61]62] 62 £4 a5 6u] 67  6a 6] 70| 71| 72[73] 74 rsI:-‘a
ojofey || I | | I | I | I | | | I | I I
ofiloy | | ! | | I I l | I l L l | ! I !
of2jo] [ | I I I | I ] I I I I I | I | |

Fjel || | | | | | | ] | | | | | I ] I
200} [ | | | | I il | | | I | I 1 L] I

slflof [ ] | IrI II | I L

7] F|o | | I I I I | |




Am9232 - Am9233

4096 X 8 Read Only Memory

PRELIMINARY DATA

DISTINCTIVE CHARACTERISTICS FUNCTIONAL DESCRIPTION

& 4056 X B organization The Am9232/33 devices are high psrformance, 32,768-bit,
& No clocks or refresh required static, mask programmed, read only memories. Each memory
& Access time sslected to 300ns is impfemented as 4096 words by @ bits per word, This or-
® Fully capacitive inputs — simplified driving ganization simplifies the design of small memaory systems and
& 2 mask programmable chip selects — increased flexibility permits incremental memory sizes of 4096 words. The fast ac-
& | agic voltage levels compatible with TTL cess times provided allow the ROM 1o service high perfor-
¢ Three state output buffers — simplified expansion mance microcomputer applications without stalling the proces-
# Drives two TTL loads sQr.

» Single +5 volt power supply Two programmable Chip Select input signals are pravided to
® Two different pinouts for universai application control the output buffers. Each Chip Select polarity may be
® Low power dissipation specilied by the customer thus allowing the addressing of 4
* 100% MIL-STD-883 reliability assurance testing memory chips without external gating. The outputs of un-
® Non-connect option on chip selects. selected chips are tumed off and assume a high impedance

state, This permits wire-ORing with additional Am9232/33 de-
vices and other three-state compenents.

These memories are fully static and require no clock signals
of any kind. A selected chip will output data from a location
specified by the address present onthe address input lines. (nput
and cutput voltage levels are compatible with TTL specifications.

CONNECTION DIAGRAMS

Top Views
M Ry - AN

ADDRESS 3 [ 1 20 [ ] vee (+5.0m ADDRESS T[] 1 24 [ ] vec (=50
ADDRESS & | 2 22 [ ] anoress s AUDRESS 6| 2 23 [ ] acoRess s
ADDRESS S [ ] 3 rz | ] #opResss #DORESS s ] 3 22 [] aboRess 3
ADDRESE 4 |___| a 21 [ ] csaTsaNG ADDRESS 4[| 4 21 [ ] AODRESS 11
ACDRESS3[ | 5 20 | es1,E5ime ADDRESSS [ | & 20 [ ] esnCSIHE
aoohessz[_] & AmMI232 1o | ] AcDRESS 10 ADBRESS 2 5 AmM923I 19 | 7] aonRess 10
aooAess1[ ] 7 18 r:] ADDAESS 11 ADDRESS 1 T 16 [ ] eszisamc
Avoress o[ | s 17 [] oureur e apoREss o [ | & 17 [ ] ourpurs

ouTryr1[_| » 16 [ T ourputy QUTPUT 1 [:| L] 16 [ ] oureur 7
outPyT 2 [ 10 15 [] outpuTe outPuT2[ | 10 15 [] outPut 5
outpuT a (| 1 12 | ourputs outeura ] » e [ ] outeurs
N vss{_| 12 13 [ ] ourpura (EMDj vas [~ | 9z 1 [ outeur e

MOS-103 Note: Pin 1 is marked for orientation. MCS-104

ORDERING INFORMATION

Ambient Temperature Access Time
Package Type Specifications 450ns 300ns
Molded OC = Ty = +70°C AMO232/33BPC | AM9232/33CPC
Cerdip 0°C = Ty = +70°C AM@232/33BCC | AM9232/33CCC l
Side-Brazed —-55°C = Ta = +125°C AMD232/33BDM
Ceramic 0°C = Ty = +70°C AMO232/33BDC | AME232/33C0C
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AmY232 « Am9233
MAXIMUM RATINGS beyond which the useful iile may be impaired

Storage Temperature

-65°C to +150°C

Ambient Temperature Under Bias

—565°C to +125°C

VCC with Respect to VSS +7.0V
DG Voltage Applied to Outputs -0.5V to +7.0V
DC Input Voltage —0.8¥ to +7.0v
FPowser Dissipalion (Package Limitation) 1.0W

The products described by this specification include intemnal circuitry designed to protect input devices from damaging accumulations
of static charge. It is suggested nevertheless, that conventional precautions be cbserved during storage, bandling and use in order to

avoid exposure 10 excessive voltages.

OPERATING RANGE

Part Number Ambient Temperature VCC VSS
AmB232DC/PCICC 0°C =Ty = +70°C +5.0¢ +5% o
AmIZ3I2IIIDM -55°C = Ty < +125°C +5.0¥ =10% av

ELECTRICAL CHARACTERISTICS over operating range Am9232/Amo233
Parameter Description Test Condltions Min. Max. Unit
VOH Output HIGH Volt I0H = —200pA Ve = 475 24 Volt:
wipul I voliags e VCC = 250 22 o
VoL Cutput LOW Voltage IOL = 3.2mA 0.4 Volts
WViH Input HIGH Vohage 20 YCOC+1.0 Volts
Vil tnput LOW Vollage -a5 0.8 Volis
[N] Input Load Current V88 = Vvl = VCC 10 wh
VES < VO = VCC | +70°C 10
LD Output Leakags Current Ghip Disabled Ti25°C (OM) 0 A
\CG VCC Supply Current 0 80 mA
men’ m.
upRly tue —55°C (DM} 100
#] Input Capagitance T = 25°C, f = 1.0MHz 7.0 pF
cO Quiput Capacitance All pins at OV =0 pF
SWITCHING CHARACTERISTICS over operating range Am9232/33B  Am9232/33C
Parameter Description Test Conditions Min. Max. Min. Max. Unit
ta Address to Output Access Time 450 300 ns
1C0 Chip Select to Output ON Delay tr =1f = 20ns 150 120 ns
- —— Oulpui Load:
tOH Pravious Read Dala Vabid with one standard TTL gate 20 20 ns
Respect to Address Change plus 100pF {Note 1)
tOF Chip Select to Output OFF Delay 150 120 ns
SWITCHING WAVEFORMS
" LYY,
“ M ONN
ACDRESSES STABDLE
W R
sELrere DisABLED X ENABLED Xﬂsmo
|-—u:0—-| |-—tDIl——1 ]———mr—-l
600'00 XX AL 0 0 .
DATA
peifs ". ‘“:QQ “00’ ()
u MOS-105
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Am9232 » AMI233

PROGRAMMING INTRUCTIONS
CUSTOM PATTERN ORDERING INFORMATION
The Am9232 is programmed from punched cards, card coding forms or paper tape in card image format as shown below.

Logic "1 = a more positive voltage {(normally +5.0V)
Logic "0" = a more hegative voltage (normally OV)

FIRST CARD
Column Number Description
10 thru 29 Customer Name
32 thru 37 Total number of “1's” conlained in the data.
This is opticnal and should be left blank if not used.
50 thru 62 9232 or 8233
65 thru 72 Qptional information
SECOND CARD
Colurmn Numbar Description
3 €S2 input required to select chip {0 or 1); if C82 = NC, column 31 = 2,
33 C81 input required to select chip (0 or 1); IF CS1 = NC, column 33 = 2,

Two options are provided for entering the data paitern with the remaining cards.

OPTION 1 is the Binary Option where the address and data are presented in binary form on the basis of one word per card, With
this option 4096 data cards are required.

Column Number

8, 10, 12, 14, 16, 18 Address input pattern with the maost significant bit (A11) in column 8 and the least significant
20, 22, 24, 26, 28, 30 bit (AD) in column 30.

40, 42, 44, 46, 48 Output pattern with the most significant bit {O8) in column 40 and the least significant bit (Q1)
50, 52, 54 in column 54.

73 thru BO Cading these columns is not essential and may be used for card identification purposes.

OPTION 2 is the Hexadecimal Oplion and is a much more compact way of presenting ihe data. This jormal requires only 256 data
cards. Each data card contains the 8-hit output information for 16 storage locations in the memory. The address indicated in
columns 21, 22 and 23 is the address of the data presented in columns 30 and 31. Addresses for successive dala are assumed to
be in incremental ascending order from ihe inilial address. Since the address in colurmns 21, 22 and 23 always points only to the
first data on the card, colurn 23 is always zere. Columns 21 and 22 take all hex values from OC through FF:256 cards in all. Data
is entered in hex values and may be any combination of 8 bits, that is, hex values from a0 through FF,

QUTPUT VALUES FOR ADDR +

Q 1 2 3 4 B 6 7 8 9 A B Cc C £ F

1f2z[23] {30]a1]az2[33]aa]35}a6]37|3r] 30]a0[a1]42]43]4a]ac]as a7 48 aal50] 5152} 53]s4] 5] 56l 57]5m|s|sue 1162 63]6ales | eale7| eal aa7o| 71] 72T 73] 7a{ 75T 75

nooe

lofol (! | [ I I | I I | ] ! I | I | |
frioy 1 I I ] I ] 1 | | | ] I | | I I
l2lof L1111 [11] 111 | 1 I | | I | l I |
LElof | I | I I | | | | | | l O I
Lefe] LI 1] | I 1 l | | 0 0 I I | I I L
Flof || | 1111 1111
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Am9232 « Am9233

AmB232/Am9233
BLOCK DIAGRAM

Al —

Al —

Py pu—

i STORAGE

AOW ToRpg

Ml ——+1 pecooER :> By
P J—
26—}

A ]

Ad

Al

AZ COLUNMN DECODER

Al

a0
OS5 ———ar] CTHIF

SELECT OUTPUT BUFFERS

€82 ~—| DECODER

NEEEREE

¢ 0z 02 04 05 05 07 4

MOS5-106
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SHIFT REGISTERS

Am14/1506/Am14/1507
Am1402A/1403A1404A/
Am2802/2803/2804
Am2805/2806/2807/2808
Am2809

Am2810

Am2814/3114
Am2825/2826/2827
Am2833/2533
Am2847/2896
Am2855/2856/2857
Am4025/5025/4026/5026/
4027/5027
Am4055/5055/4056/5056/
4057/5057

Am9401/240
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Am1i4/1506-Am14/1507

Dual 100-Bit Dynamic Shift Registers

Distinctive Characteristics ® 100% reliability assurance testing in compliance with
® Dua! 100-bit silicon gate MOS shift registers MIL-STD-883

® DT and TTL compatible .

® [ow-power dissipation of 0.4 mW/bit at 1MHz ® Electrically tested and optically inspected die for the-
» 2 MHz frequency operation guaranteed assermnblers of hybrid products

FUNCTIONAL DESCRIPTION

The Advanced Micro Devices dual 100-bit dynamic MOS shift Silicon gate technology gives high-speed operation, low-
reglsters are bullt using enhancement mode P-channa! silicon power dissipation and low clock input capacitance -
gala MOS devices. The circuits use low-voltage circultry for The shilt regislers are ideal for low-cost buffer memories,
low-powar dissipalion and ease of interfacing into blpotar DTL lang serial digital defay lines, ete. The devices are available
and TTL elrcults. in the commorelal (0*C to 470°C} temperzlurg range and
the milltary (—55C 1o +125°C} temperaturg range and ars
The shift reglsters can be driven by either DTL or TTL circulls available with epen drain output {Am14/1508), or with a 20k
or by MOS circuits and provide driving capability 1o MOS or pull-down resistor {Am14/1507) for easier inlerface to olher
hipolar cirsulits. circuitry.

CIRCUIT DIAGRAM

arTTToTTET T T T T JTTTTTTToTEEETEE T "I
vz 4 : a2 La] H
i |
Voo Von : Voo Vbn |
7 |
: ==k
1 [
1 I' L
I: : -k Pkt
| |
AE o
[ | 21
| I
N1 ,l |I
i - T
: 1
! !
Yo airs 2 1o es- YoR LY e Vet Ve
_____________ “RESISTOR PRESENT ON 1407 AND TEOTONLY
s S
J b e
IN2 Vcc =PI g *
i . T R
H SCHEMATIC FOR SECOND 100 BITS SAME A5 ABQVE 4 = [ ! )
] |
lL,__"'Ef? _______________________________________________________ 4 dvee
MOS-389
ORDERING INFORMATION CONNECTION DIAGRAM
Top View
Package Ambient Qutput Part
Type Temperature Resistor Number
o N No AM1606
0C=Ta=+/0°C
Yes AM1507
TO-99
" . No AM14086.
—BEC=Ta<H126C
Yes AM1407
MOS-330
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Am1411506 « Am14/1507
MAXIMUM RATINGS (Abové which the useful life may be impaired)

Storage Temperature

—B859C to +160°C

Temperature (Ambient) Under Bias

Pawer Disslpation

—55°C to +125°C
500 mWy

Data and Clock Input Voltages with respecl to most Posilive Supply Voltage, V.-

+05Vio 25V

Power Supply Yoltage, Vp, with respect to Vi

+05Vio —-25V

ELECTRICAL CHARACTERISTICS AmS06/1607 T, = 0°G to +70°C

Aml40E/1407 T, = —545°C 1o §125°C

}unlcss otharwise specitied

DC Characteristlcs Over Operating Temperature Range (V,, = =5.0V 5%, Vee = +5.0V £3% unfess otherwise specitied)
Limits Over Specified Temperalure Range

Parameters Tast Conditlons Min. TYp. {Hote 1} Max, Units
Vo (Nota2) Iy = —2.5mA
Cutput HIGH Load = 20 kit 25 4.0 Volts
Voltage
v Moty 2)
oL ley, = 200 pA
Output LOW aL —1.2 0.4 Volts
Voltage 1407, 1307 anly
le — -
input HIGH 503 — fg%‘{, 2.5 5.0 53 Volis
Voltage cc ’
¥ =
Input LOW Jor :jr‘:g%‘\':, -10 £.2 0.8 Valts
Voltage oo= e .
e v 5.0V
o0 0y =~ . : Yolis
input HIGH Veop =450V 3.8 5.3
Voltage
o, v 5.0V
oc P = T - -9. Volt
input LOW Vee = +5.0V 13 88 olts
Voltage
. Fins2,3,4,5 6, 7=0V = 26°C
L Load nputPin1 - oo T i8 Y PinB——8v A s A
npu —
Gurrent Input Pin 7 Ei[:s?‘l;z-'-i'adf\'fs' g;g: —BY T,=25°C
I ch
ock lnput Pins 8,5 = —18 ¥ T, =050
Clock Input All Other Pins = 0 V A soo nA
Current
| {Note 3} : Plns1,4,6,7,8=0V
Sotput OutpulPin2 o 52 18V Pins3,5=—8Y 500 "
Leakage PIns1,2,4,7,8=0V
Gurrenl OutputPInG 62 18Y Pins3, 6= —8V
o (gee MK T,=25°C 4.0 8.0
Powsr = Z T, =0°C s.0 10 ma
Supply {Hota 4) Duty Cycle = B0% A -
Current T, =-=55°C 8.0 13
Z -
Omput ON §°° - ;55%‘{", lgy = —2.5 mA 300 750 o
Impedance ce
c]N Ll 1 "
nput Pins 1,7
Input . Vi = Vo 4 pF
Capacitance
Co . . _
Clock Clock Input Fins 3,5 Vg = Ve 40 "
Input . _ .
Capacitance Clock \nput Pins 3,5 V¢ = — 20V Bias 35
cm {MNoie 4 «
Output Pins 2, 6
gutput' V.= Voo 5 pF
apacitance o

Rots 1! Typical values &re 4l V. - ¥y, = 10V and T, = 25°C,

Hote 2: In the laglc KIGH levsl the MOS register output can supply 2.5 mA into Lhe |oad combination of the internal pull-down registor and the exiernal load. In
logic LOW fovel, 1 represenls the current the internsl 20 k2 resistor will sink. In order to insure current sinking capability 161 ona standard TTL load, an extemal p
down raglslor musl be added, See applications,
Hote 3: Leskage current for 1406 and 1506 only. For 1407 and 1507 lhe oulput on pins 2 and & will exhibit & resistance when measured with the fellowlng blas e
ditians: plns 1, 6, and 8 at GND; pins 3 and § at —1€ ¥; pin 4 open; measure pins 2 and 6, 25 kKR = Rgur == 15 kil

Holn & Power dissipation is directly proportional to clock duly cycle. Duty cycle is defined as: clock Irequansy [tg pw + t¢pw + 12 [1 + L]).

“Thia Is

Hy pled and Is not 100% tesiad.
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Am14/1506 « Am14/1507

SWITCHING CHARACTERISTICS (V, = =5V 5%, Vo = +5V %5% unless otherwise speciliod)

Limits Over Specilied Temperature Range

Parameter Descriptien Test Condiiip'ns Min. Max. Units
V=30V [ IHEES 2
1, Clock Frequency "= {Hota &) MHz
Vi > 25V 1
] v, >30V 130
Bt Clock Puise Width H ns
V= 2s5v 200
=04x8
te Clack Pulse Delay @y P K&t 1 MHz 100 ns
4 LN 0.2 ns ®
ta L, Clock Pulse Rise/Fall Time .= 1MHz 50 ng
f_= 2MHz 100
t, Input Dala Set Up Time < ns
f,=1MHz 200
L fnput Data Hold Time 100 ns
Propagation Detay
t Ve =Vem=—16Y 10
od #, to Qutput e Trec 0 ns

Nole 5: See “Minimum Operating Froquency'™ graph for low limles an clock rale.

IESCRIPTION OF TERMS

PERATIONAL TERMS

4y Minimum logic HIGH output voltage with cutput HIGH current
y Howing out of cutput.
5o Maxtmum logic LOW oulput voltage with cutput LOW current
_ into output,
4 Logic HIGH input voltage,
. Logic LOW input voltage.
¢ Clock LOW Inpul voliage.
4 Clock HIGH input voltage.
input load current.
Output leakags current,
Powar supply current.
4 BQulput impedanca with output sourcing 2.5 mA.
¢ Input capacitance.
Input clock capacitance.
ur  Cutpul capecitance.

NCTIONAL TERMS

#, The two clock phases required by tha dynamic shilt register.
The clack frequency of the shift register.

SWITCHING TERMS

lyy The dslay between the LOW to HIGH transition of a clock
phase to the HIGH to LOW lransilion of the other clock phase.
tipy The clock pulse widths necessary for correct operalion.

t,1, The clock pulse rise and fail times necessary for correct op-
oratlon.

t, The fime reguired for the input data to be present priar to the
LOW to HIGH iransition of the clock phase ¢, to ensure correct
operation.

t, The time required for the Input data to remain present after lhe
LOW to HIGH transition of tha clock phase ¢, to ensure correct
operalian.

Ipd+ The propagation delay from the HIGH 1o LOW cleck phase o,
trangilion to the cutput LOW to HIGH transilion.
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Am14/1506 » Am14/1507

SWITCHING WAVEFORMS

YiHe

YiLg
“2 o

1 —

#2
IHPUT
AHASE

I
wdr— —-] 1

oy ViLg
AHPUT

PHASE Vipe

A

1w

CLOCK PERIOD

YiM

Yo —

BATA
L] BIT1

oaTa oM

auT

OUTPUT BIT 1

100 BFT DELAY —- -

Clock Rise TIme 10ns

Clock Fali Time 10ns

DOata Amplituda +D.8Y tg +2.5V
Qutput Load 1 TTL Unit Load

tar,

MOS8
SWITCHING CHARACTERISTICS
Minlmum Operating Maximum Frequency
Fraguency Versus Versus
Temperature Clock Amplilude
L]
10k ! L~ | L] topy ~ 130 ns
) / / ; S Ty »25°C
g %P‘\‘% . 4— A VoD = Voo = =10V |
| N %) e
& 0 I B
w J e 2
> -4
a b
& 1 X i = SPECIFIED
“I- | = OPERATING
I | z 11- RAMNGE
| Vpp ~ Veg =10V :
o ViLg — Vegm 18V K
1 i |
— 20 20 &0 ot 140 18D =1a -1z -4 -8 1B -
Ta— AMEIENT TEMPERATURE - *C ¥iLe ~ Yog — YOLTS
N
MOB-392
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Am14/1506 » Am14/1507

FOWER DHSSIFATION — mW

POWER DISSIPATION — mW/BIT

POWER DISSIPATION — mW/BIT

SWITCHING CHARACTERISTICS

Power Dissipation
Versus Frequency

A

1451000

3y = 100 ne -]
] 1

7 Ta=25'C h
Vgp — Vee = —10V
ki iViLg —Vec =18 Y

Ei

'mﬂ.

a8

L3

a4

a3

i}

1 1 10 100 1k tik
CPERATING FREQUENCY — kHz

Powet Dissipation/ B
Versus Clock Amplitude

\."DDI —Wep 10V

Wagy = 900 ns |
W) py - 20005

i\ ¥4

T125°C
r-zs”clb i o]
< ]

T = —E5%

\

T tPapy — 100 A

ey piy— 100 na)
1y = 100 g
T-2n

-8 -i0 -12 -td4 -1 —18 -I0

DB

a
-

e
-

o
o

o
—-¥ -3 25 Fi [T b}

CLOCx AMPLITUDE — VOLTS

Pawer Dissipation/Bit
at 2 MHz Versus
Temperature

téopgy = 100 ns

i piy # 100 na

= 100 ns

[ #MH:z
|

vpp - Yoe = -1 ¥
ViLe - Yeg =—18 ¥
IVpp - Yor = -10V

|

!
{;‘.7‘ Wy g — Yo ==1B Y
T :

N
\

Ta — AMBIENT TEMPERATURE - °C

FOWER DISSIPATION . mW/BIT

POWER NISSIPATION — uiW

FOWER DISSIFATION - m/BIT

Power Disslpatlon/Bit
Versus Supply Vallage

- U
Tan25°C
\-’;\J- 16 Y

=
]

] |
Wapyy - 400 ns L
1 -

@y pyy = 260 n

o6
Tl = 100 ns
1'Mhz ) \:’_‘_
04 ] —
A
et 100
02 - Wypy - 100 s
- tog = 100 ns
2 MH:

]

& -7 -3 9 -0 11 12
fvpp — Vol - VOLTS

MaxImum Package
Power Dissipation
Versus Temperature

600
- ™
00— - t——
0—25 L -] 75 125

T — AMULENT TEMPERATURE - 'C

Power Dissipatlon/Bil
at 1 MHz Versus
Temperafure

a8 ; -
Vpp=Vec=-11 ¥

ViLg - Veg m—1A v

- [ %og — Yoo T 10V

Pac]
08 = %) o — Yoo =—18 ¥
Ypp ~Ygo= Y

~ ><\V|I|_c " b
[
o

n4
Sy
o]
0.2 | Wapy - 40
teppy = 2005
18 = 100 3 l |
N BELL

2 25 2\ 13 WS
Ta — AMEEENT TEMPERATURE — "1

MOS-303




Am14/1506 + Am14/1507

Dual 100-Bit Delay

APPLICATIONS
DTL/TTL/MOS Interfaces

< o
w26k
2

Yoo Vee Ve
DTLTL Aam 1405 - 1407 - 1806 - 1507 DTLTTL
QUTPUT
_ WOEIT 21 |
R v REGISTER
#1
| auTeUT
T REGISTER
#3
J_- ] 2 Y J_—
= . 25 =
Lg‘: <R
MO5-394 Yoo
H
v

200-Bit Delay
5y
>
vee 8 Voo Yee
DTLATL AM 1406 - 1907 - 1506 - 1607 LTLATL
_ roan L f ot GLTPUT -
NPT RECISTER RELATER
= 2y oo =
-
0 kT R
*For Am1408 and 1508 only Yoo ' MOS-295
s

Value of Ry {Vpp = —5.0 £5%)

Gaie Type 1406, 1505 1407, 1507
Standard TTL 3.2k 3.8k
931, Low Power 12,8k 35k
74L Low Power 28k none required

INPUT,

TUTPUT,

LHPUT
GLOCE ta]

[

Metallization and Pad Layout

69 x 74 Mils

Yoo

INPLITy

GuThuT,

OUTPUT
ELOEK [4)
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Am1402A/Am1403A/Am1404A
Am2802/Am2803/Am2804

1024-Bit Dynamic Shift Registers

Distinctive Characteristics

« Quad 256-bit, dual 512-bit, singie 1024-bit * Both mi[itai’y.aﬁd commercial grade devices available '

* 10 MHz frequency operation guaranteed for Am2802, * 100% religbility assurance testing in compliance with
Am2803 and Am2304. MIL-STD-BB3.

s | ow power dissipation of 0.1 mW/bit at 1 MHz

¢ Elecirically tested and optically inspected die for the
* DTL and TTL compatible assemblars of hybrid products

FUNCTIONAL DESCRIPTION

The Am14024, 34, and 44 are 1024-bit silicon gate dynamic single 1024-bit .register. All three devices require two-phase
shift registers, The low thrashald characteristics of this tech- non-overlapping clocks, and provide a one-bit shift on each
nology allow high-speed operation and DTL and TTL com- clock pulse, Tha Am2802, 3, and 4 registers are functionslly
patibility.  The Am1402A is a quad 256-bit device; the identical to the Am1402A, 3A, and 4A, but are guaranteed to
AmT403A is a dual 512-bit register; and the Am1404A is a operate over frequencies from 400Hz to 10MHz.

BLOCK DIAGRAMS ]
Am14024/1403A/1404A Shift Registers Functional Eqd_ivaient ot Each Registar

3 k]
é J) BITSL 48, .

# *2
T o 024 BITE [ 5 1 wizEE 0l

L 5
1 i AmId0dASAmZB04 a4Ta INPUT ) £uTeLT
] o -
1—m E12 WITS opf—

d NTRITS
L.

S & s
o = BTRLTS . T T {3 - wasmen ensai )
B “n, 543 gits DOI-_ 5 £ = LavE ENABLE
iz

"1

Am1403A/Am2803 .
| S B
[ U i

DATA N ]A]Blc
R

o

£|F

MOS-397

Singe the tve Tegisters shift on oppoglte clock pulses, a new
data bit is #ntored on bath ¢4 and §q. Data entecing the
register on ¢y wHl appear at the oputput on ¢y {fram the

15 " MOS-396 regative edge-af3y 1o the negative edge of ¢2|<
Am1402A/Am2802 o
ORDERING INFORMATION. -

Standard Extended

Temperature Speed Range Speed Range
Part Number Package Type Range Order Mumber Order Number

28/ Hermetic DIP 0°C to +70°C AMT402A AM2802DC

Am1402A Hermetic DIP -556°C ta+125°C AM14024 DM AM2802DM

2802 Molded DIP 0°C ta +70°C AM1402APC AM2802PC

Am1403A/ TO-99 0“9 ta +70°C AM14032A AM2803HC

m TO-99 —55°C to +125°C AMT4Q3AHM AM2803HM

2803 Molded BIP 0°C to +70°C _AM1403APC AM2803PC

TO-99 0°C ta +70°C . AMI4D4A AM2Z304HC

Am;;‘é’:‘\f TO-99 _B5°C1a+125°C . AM1404AHM AM2804HM

Mini DIP Plastic 0°C 10 +70°C T AMT404APC AM2Z804PC




Am1402A/03A/04A » Am2802/03/04
MAXIMUM BATINGS (Above which the useful life may be impalred)

Storage Temperature

—859C to +180°C

Temperature Under Bias

—55°C to +125°C

Power Dizsipation (Note 1) BOO mwY
Data and Clock Input Voltages with respect to most Positive Supply Voltage, V.- 0.3VIo =20V
Power Supply Voltage, Yo, with respect to V- 03Vt —20V
OPERATING RANGE
Part Number Voo Voo Teamporature Ranoe
Am1402A, Am1AD3A, Am14044 "5V 5% —4.75V to ~3.45V rCto+rgc |
Am140ZADM, Am1403AHM, AmTA04AHM BV 25% ~4.75Y 10 -9.45V -66°C o +125°C |
AMZRNZOC, Am2ROZHE, Am2804HC BV 5 _EV +5Y, 0'C to +70"°C
‘ AmZE020M, Am2B02HM, Am2804HM 5V £5% —BV £5% -55°C 10 +125°¢
ELECTRICAL CHARACTERISTICS over aperating range
Am1402A, 34, 4A Am2802, 3, 4
Parameters Description Test Conditions Min, Typ. Max. Min, Typ. Max. Units
Vin | Input HIGH Voltage Vop 2.0 Vop-20 W
ViL |[ Input LOW Yoliage Veg-10 Vep-4.2 Yoo -10 Veop-4.2 W
T Input Current Ta =2°C <10 500 <10 500 nA
LI , Output Leakage Current Ta - 25°C, VoyuT =0V <10 1000 <10 1000 na
1ol Clock Leakage Currant Ta - 25°C. V= ~12V 0 1000 10 1000 nA
R = 3% o Vop. ]
Output HIGH Valtags Driving TTL V;g s o e boza 38 Vge-18 | Vg1
Ry =47k to Vpg.
Outpun HIGH Volags Driving MOS | | = oo Vep-1.3 | vee-t Vee-18 | vee-1
Voo = -5V 5%
VoH v
L RL =47k w Vpp.
Curput HIGH Yaoltage Driving TTL 24 35
Vpp =-8V 16%
- RL = 6.2k to Wpp. 3.9% 1o Wgg
Cutput HIGH Voltage D Mas Vep -1, -1
utp oltage Diving Vpp = -8V 5% cc-1.9 | Veo
Voo = -5Vb%,
-0, 0E -0, X
H =3ktoVpp, oL = =1.EmA 03 03 05
Yoo Dutput LOW Voltage - v
R =47k 16 Vpp 3 05
vop = -9V =B%, g = -1.8ma ) )
Vs Clack |nput HIGH Level Voe-1 Voo +3 Veg-1 Vop+0.3 W
Voo = -5V 25% Cvog 18 vop-17 | ¥og-15 Voo-17
VoL Clock Input LOW Leyel bo cc : ©C cc ce v
Vpp = -9V £5% Voo =126 | T Wpo-147 | Mop-128 Vog-14.7
i-5l GMHz Data Raie | TA " 25°C 40 50 40 50
Igoi-5 . -
[ED . | VoD curent, vpp = -5v +5% 23% DutyCycla  |Ta=0C 56 % A
[114.]
VaL=Vee-17V [T, -~ -B5°C 70
Vpp Current, Vpp = -5V 'EB% -
101Hz Data Hate | TA=25°C 50 60
40% Outy Cycle Ta = o't 58 mA
VoL = Vo7 Ta=-55°C 30
——— 3MH:z Dats Rate | Ta =26°C 0 40 20 a0
‘2Dt " ‘¥pp Current, Vpp = =9V +5% 26% Duty Cyele | Tp 2 0°C 45 a5 ma
ate
Ve =Voo-147Y | 1,4 = -B5"C €0

Note: 1. Power dissipation s directly proportional to clock duty cycle and independent al Ireyuancy, The duty cycle is the clock LOW time (ona clar
line) dwided by the clack period. At Vg = —9V the maximum duty cycle is 26%, Tha duty cycla should be kept as small as possible to minimi

powar dissipation.
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Ami402AJ03A/04A » Am2802/03/04

SWITCHING CHARACTERISTICS AND OPERATING CONDITIONS {Over Operating Range)

Am1402A/Am1403A/Am1404A

Vpp=—5V 5% Voo = —2V 5%

(Test Load 1) {Test Load 2)
Parameter Description Test Conditions Min., Typ. Max. Min, Typ. Max. Units
fo Clock Freguency Range {Nate 1} 2.5 |{Note 1) 1.5 MHz
4 Data Repetition Rate Mote 1} E.0 l iNate 1} 3.0 MHz
I topwy Clock Pulse Width 012 0 | 0.7 10 o5
g Clack Pulse Delay {Mote 2) topyy = 130 ng 14 [Note 2§ 10 (N ote 2 ns
I t, 1, " | Clock Pllse Rise/Faii Time’ [ T 1000 1000 ns |
ts Crata Set Up Time tr =15 £ 50ns a0 B0 ns
S " Data Hold Tima T | Ttete=sling 20 T T2 T T s
tod +r tpd— Clack to Data Gut Delay T 20 110 ns |
[HTYS Input Capacitance @ 1 MHz, 250 mvFPP [ 10 5 10 pF
Cout* Output Capacitance @ 1 MHz, 250 mVPP 5 10 5 10 pF
Cov Clock Capacitance @1 MHz, 250 mVyYPP 110 140 110 140 oF
SWITCHING CHARACTERISTICS AND OPERATING CONDITIONS {Over Operating Range)
Am2802/Am2803/ Am2804 Clock Pulsa Width = 70nsee Vpn=—5V =5%
Clogk LOW Lovel = (Voo =151 (Test Load 1)
Parametar Description Test Conditions Min. Typ. Max. Units
fe Clock Freguency Range tr=tp=10ns {(Note 1) 5.0 {Note 4} MHz
14 Data Repetition Rate {Note 1) {Mote 3) 10,0 INate 4) MHz
ey Clock Pulse Width - e T T o007 — T g s
g Clock Pulse Delay ey ~ 70 ns 10 (Note 2) ng
1, Clack Pulse Rise/Fall Time 1000 ns
tg Data Set Up Time 30 ns
th Data Haold Time 20 ns
tpd+ tpd— | Clock to Data Qut Dalay a0 ns
Motes:
1. Ses minimum operating frequency graph for 1w limits on data rep. rata,
2. Uppsar limit an T is determined hy minimum fregquency.
3. Seo max clock pulse delay greph for guarantee.
4, For additional Information on 10MH:z operation (EMHz clock rate} see AMOD application note dated July 1973 on “"Applications of Dynamic

Shift Registers, ™

DESCRIPTION OF TERMS
QPERATIONAL TERMS

¥ou  Minimum logic HIGH output voltage with gutput HIGH current

‘o Tlowing out of output.
oL
‘o Ito junction of oulput and load resistor,
i Logic HIGH input voltage.

fi Logic LOW Input voltags.
/o1 Clock LOW input voltage,
fon  Clock HIGH input volage.

, Input leakage current,
o Qutput leakage current.
in  FoOwer supply current,

5w Input capacitance.
W Input clock capacitance.
‘aur  Quiput capacitance.

‘UNCTIGNAL TERMS

P
. The clock frequency of tha shift regisler.
, The input data repstlion rate.

Maximum logic LOW ouiput voltage with oulput LOW current

SWITCHING TERMS

13,

The delay between 1he LOW to HIGH transition of a clock

phass to the HIGH to LOW transition of the other ¢lock phase.

e 1
aratlon.

1¢py  The clock pulse widths necessary for cotrect operation.
The clock pulse rige and Fall times necessary for correct op-

t, The time required for the input data ta be present prior o the
LOW to HIGH transition of the ¢lock phase 1o ensure correct op-

eration.

b,

The time reguired (or the inpul data to remaln present aller the

LOW to HIGH transitlon of the clock phase to ensure correct op-

eration.

lpd+

transition to the output LOW to HIGH transition.

lpa—

transition to the output HIGH to LOW transition.

The twa clock phases required by the dynamic shiflt register.

5-9

The propagation delay from the HIGH to LOW clock phase ¢,

The propagation delay from tho HIGH to LOW clock phase o,



Am1402A/03A/04A » Am2802/03/04

SWITCHING WAVEFORMS

| T ! BT 2 i | BITH | BTN Y. i BITH*2
[ I [ i | 2171 I BT 2
W — e —

] ‘ |

o ———

L] _.-4-‘ —o--—o-| ]-._-—- t

CLOCK RATE —

fez
CLOCK

o - ———

I_ tazom __|._ DATA RATE — |

Th

]

_|m

INBIT 1 NBITZ N
Tog o= ’_-7-—- -...-_‘ ’.‘ [
DATA OUT 154 16w
QUTRIT QUTBITZ
Clozk Rlae Time 10 ns
Clock Fall Time 10 ns
Output Load 1 TTL Lead
Test Load 1 Test Load 2
° - ° >
1
Ik CTOTAL = T0OF

VoD = -5V 2 5%

1
1

47k CTgtal = 10aF
I VoD =—9V s 5%

10y

+5Y

mny

oy

-qav

MWOS-352
CIRCUIT DIAGRAM
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1 1
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I
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! I
: 1
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J " |
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Yoo %1 ' |

1
1

1
K |
'y Hoo
: 1
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| |
! I
. vee |
BIT = 7 1
SN A0TA | |
256! A ATTh |
[LEFTERNTY Y i i
Vee . OUTPUT STAGE _}
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Am1402A/03A/04A » Am2802/03/04

POWER CHARACTERISTICS

Minimum Qperating Data Rate
or Maximum Clock Pulse Delay
Versus Temperature
|For Smafl Duty Cyclas)

lgH Versus VoH

I
0k [ 01 @ 40 e—— : i
1 el ! Yen = *875 i
" IN\‘E&V 03 2 Fypp— -7 I
. G\);QP{' : MR -10.:25 !
T i —i :
1100 [ i __//_ s < ol g
H | st 3 L. ﬁ. U
2 < = - / e
a 1of-— — -t R = L] ;
2 L~ s |
|1 ; 2 o T
' T os /4l 1
¥pp - -3V OR El [/ T
i YVpg - 0y = [ | E J |
o.r L | WX g
01 02530 40 S0 G0 79 = 5 4 3 27 1 0=ta--3-4-5-5
AMBIENT TEMPERATURE  “C Vou
Typical Range of tpg+ .
Versus Temperature IpD Versus Clock Duty Cycle
T T 100 - |
G e T || N ! ! E |r | —————
et I 1 Vep = +6.25
0 _l | o . [ I: LT_ vﬁf, i)
| P =, atl ) E¥RQUPY : .
" h‘""“h’r’ Vg = +375 : we i yme h;-i
] Wil TS I L s Vi = -9.45
’ Lert | ILC - E [+ ste o T
- ; FREQ, - 1MHz i e e
5 I it
F oa : T = 70ms 5 ;‘(n\‘. Vpe = +5.25
LOH ™ Al e Ypp =-5.25
- | | [0 135°C YiHC = 4.5
20 = 16 YL =111
I ¥ il R |
T T I
10 a1
- & a0 BD 120 oo o1 1 10 100
TEMPERATURE - "C PERCENT DUTY CYELE
MOS-400
ORDERING INFORMATION
Am2802fAm1402A Am2BO3fAmI1403A Am2B047/Am 14044
QUIDJ:":II; I:::u . e v P M Hal'
L= ] im0 L] 1y [ 2 Hu ]2 1:}\.:
s s N 2 A
outeuT 2C]e npe vea] e sf]ouy vop [T 0 u[Jim
[/4m 10f JFHPLT X
INFUT 28 SpJouTPuT 3
Am2B803/Am14034 Am2804/Am1404A
MOS-401




Am1402A/03A/04A » Am2802/03/04

APPLICATIONS

256-8it Delay
Write Reclrculate Lopic

|— = Yoo
3 &
PR 256 j AAA—
- & ""v
& g% 5 f 56 ! Wik
DATA N a RE Y'Y VE—— | L—— |
S, ES | —
A <& i i I vy
. A L ——
- Y I| 55 A
G —e W Voo !
“w
f Am1402
OATA DUT 256x4
WHITE/RECIRCULATE ALL RESISTORS ARE 3ki
DTL/TTL To MOS To DTL/TTL Interface
Yoo
] H . | R, Load Resistor Values
B - $ L for Dliterent Vy, Suppifes
o Ve -
i34/ H ! = =
R | DSOTATIAAL \::CDC: _55VV \,r\;CDC= _59\;
BTLTL #1 $2 Voo # 2 vpp DTLATL
I o l - A,| 3ok Tk
' R, 4.7k 62k
Voo " Mot
¥ | required 39k
2
VIHE -|_|- -|_|-v|uc
YiLe VL
MOS-402
Metallization and Pad Layout
14024,/2802 14034/2803 1404A/2804
PAD | PIN  SIGNAL | FIN  SIGNAL | PIN SIGMAL ;
2]
1 1 ouT 1t
4 3 IN1 2 11 2 1
3 | 4 1 3 61 3 @l a—]
4 5 VCC 4 Vcc 4 Vcc
5 B ouT 2 -1 ouT? 5 auy
6 8 I 2
7 |9 ours —
8 10 IN 2 6 IN2Z 7 p2
9 11 ¢ 2 7 ¢ 2 . 5.
10 12 VDD B VDD |
n (14 ouUT4 |1 oUT1 | 8 VoD 6
12 b N4 OIE SIZE 109" X 131"
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Am2805/2806/2807/2808

512-and 1024-Bit Dynamic Shift Registers

Distinctive Characteristics

® Am2806 Plug-in Replacement intel 1405A and
Signetics 2605
Am2806 Plug-in Replacement Signetics 2612

® On chip recirculate and chip select controls

» 100% reliability assurance testing in compliance with
MIL-STD-883

Am2807 Plug-in Replacement Signetics 2524
Am2808 Plug-in Replacement Signetics 2625

® TTL and DTL compatibie

& Full military temperature range devices available

FUNCTIONAL DESCRIPTION

The Am2805 and Am2807 are 512-bit dynamic shift reg-
isters with recirculate logic on chip. The Am2B806& and
Am2808 are 1024-bit dynamic shift registers which also
have built-in recirculate logic. When the write input is
HIGH, data on the data input enters the first bit of the
register during the ¢ clock time. If the write input is
LOW, then the output of the register is written into the
first bit instead, Data in the last bit of the register appears
on the data output during the ¢q clock time if the read
line is HIGH. If the read line is LOW, the qutput is OFF
{high impedance state], The outputs of all four devices are
open drains; they pull the output to Voo when ON and
exhibit a very high impedance when OFF, An exterpal
pull-down resistor to ground or Vpp must be used to es-
tablish the LOW logic lavel,

The Am2805 and Am2806 also have two chip select inputs,
CSq and CS2. If either of these inputs is LOW, the register
recirculates and the output remains OFF, regardless of the
state of the read and write lines, All inputs except the
clocks are TTL/DTL compatible. A TTL input may be
driven by the output if a 3k pull-down resistor to Vpp is

used, The register outputs can he wire-ORed far expansion.

The devices are guaranteed to operate at speeds up to 3MHz,

LOGIC SYMBOLS
4 i 2
[P °2 R
PO P AmzBO0SE LT R

nBIT SHIFT REGISTER
Cs

Am2805n = 512 Voo = Pi_n 5
Am2B05 n = 1024 ¥Yop =Fin 10
7 1 3
L1 ag A
5 ————Ww
amigorg  Gut R
n-BIT SHIFT REGISTER
& 1N
Am2B07 n =512 Ve = Pi.rl B
AmM2808 n = 1024 Vpp = Pind

MOS- 404

LOGIC DIAGRAM

QuT

nEITEH.FT RESISTER QUTPLT

L5 et
g

Am2LSE DNLY

AmZ2B05/7 n = B12
Am2IED6/8 n= 1024

MOS-495

ORDERING INFORMATION

CONNECTION DIAGRAMS

Top View
Ambient Package Length Am2805/6 Am2807/8
Temperature Type 512 &its | 1024 Bits
L ]
Molded DIP [ s yosg7pc | amMzsosec =) B
a a {8 Pin} L2 el L
D°C = Ta < +70°C
19100 | AmzsosHe S N £
(16 Pin} AMZBOGHC voo e
_BE°C € T € +125°C {Tgf,?f} AMZBOSHM | AM2806HM
MO5-458 Mota: PIN 1 is markad for orlentation.
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Am2805/06/07/08
MAXIMUWM RATINGS (2bove which the useful life may be impaired)

Storage Temperature —68°C to +150°C
Temperature (Ambient] Under Bias —557C 10 +125°C
DG Input Voltage with Respect 1o Voo —20V to +0.3V

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {(Untess Otherwise Noted}
Vpp = -5V £6%, Vep - 5.0V £5%

AmM2BOXRM  Tp = —55°C e +125°C

AM2BOXXE  Tg=0°Ci+70°C

Typ.
Parameters Description Test Conditions Min. (Mote 1 Max. Units
lgH = 1.6mA, (R = 5.6kR) 3.6 4.0
Vou Oulput HIGH Voltage Voo = MIN. QOH L . o Volts
{Notes 2 & 3 1oy = 2.6mA, (R = 3kit} 24 35
loL Qutput Leakage Currenl VO = =55V, Vg = Veo = =12V 10 1000 A
G | HIGH Am1405 Voo=2.0 Vep+0.3
i 1 H .
vig Input HIGH Leve| waranteed input togical 1 AmZ506/12124/75 | Yoo 1.8 Veot03 | Volis
valtage for all inputs except clocks
AmZB05/6/7/8 V1.0 Veot0s
Guaranteed input logical LOW
Vee—10 Veo—4.2 Val
ViL fnput LOW Level voltage for all inputs except clocks cc cc oles
M | Input Leakage Current V) = —5.5Y, Ty = 26°C 10 ey nA
Iy : Clock Input Leakage Current | Ve = —12V, Tp = 2870 10 1000 nA
VgH |  Clock HIGH Level Veg—1.0 Vootod v
VoL ¢ Clock LOW Level Voo—17 Veg—1%.5 v
= . I g .. — e
Pawear Supply Current f=1MHz, Ta =25°C AmM2ZB05/7 7 12
oo {Notc 4) Qutput Open | mA,
VgD = ~B.5V, ty = 150ns AM2E06/8 10 20

Mates: 1, Typical Limits are at VCC =50V, Voo = -50V, 25°C Ambient and maxipum |sading.
2. Varlations in Ve will be tracked directly by Yoy and input thresholds.
3. The gutput is ppen drain angd tha logic LOW level must be defined by an external pull-down rasistor. & Jk resistor to VDD provides TTL
campatibility,
4. The power supply current flows only while one clock s LOW. Aversge power is therefore directly proportional to clock dury cycle [ratio of
clock LOW time tq toial clock period.} See curves next page.

SWITCHING CHARACTERISTICS{TA = 0°Cto +70°C, Vo = #5.0V £5%, Vpp = —5.0V #5%, Vg = —11V)

Parameters Definition Test Conditions Min. Typ.inote 1]  Max. Units
: 0°C to +70°C 40 7.0 !
frax ;- Maximumn Clogk and Data Hate - MHz
| Am2B0XXM -55°C ta +125°C 3.0 !
tod i D;Eav Between clocks 5.0 Nate 5 'I ns
teow . Clock LOW Time 0070 Note8 . us
Tt Clock Rise snd Fall Times 10% ta 90% ' - 100 | m
__ts{D} T SE{-J[‘) fimn, Da-t.n Input Isee de{inilio.ns:l T, =ty =50ns . 180 ng
th{D} Huold Time, Data Input {see delinitions} 1y = tj = blng Q ng
I i . .
P i R n :
0°C o +70°C + 100
tpd Delay, Clock to Data Cut R =HIGH - S ng
55 Cte+125°C 1650
Cin: Caut Capacitance, Any Input and Qutput (Mote B) f=1MHz, ¥y = Voo 5.0 nF
C, Clack Inj i 6} =1MHz, Vi = Am2BOS/7 5[?' — F
& put Capacitance INote =1 L, Viy = Voo ATIBOE/S o0 p

Notes: 5. The maximum ngiay betwesn clocks {9y and o bath HIGH] ¢ a functlan of Junctlon temperature. Tha junctlon temperature |s a function ¢
arnbient temperature and cleck duty cycle. See curves for minimum freguency.
6. This parameter i1 periadically samplad but pot 100% tested, |t is guarantead by design.
7. For some reasen known only te God and Intel, the convention for ¢ and o for this device are reversed from the normal. ¢4 is the output clog
and o s the input clock.
8. 10Qusec or 50% duty cycle, whichever is less.
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Am2805/06/07/08

Matallization and Pad Layout
Am2B805/7

106 x 78 Mils

Metalization and Pad Layout
Am2306/8

DEFINITION OF TERMS

Dynamic Shift Regis'ter A shift register in which data storage
occurs on small capacitive nodes rather than in bistable logic
circuits. Dynarmic shift registers must be clocked continuously
to maintain the charge stored on the nodes.

#1, B2 The two clock pulses applied to the register. The clock is
ON when it is at its negative voltage {evel and OFF when it is at
Vg or Voo, Data is aceepted into the master of each bit during
g9 and is transferred to the slave of sach bit during $1.

fmax The maximum frequency at which the register will operate.
This is the data rate through the register and also the frequency
of gach clock signal.

tod Clock delay time. The time elapsing between the LOW-1o-
HIGH transition af one clock input and the HIGH-to-LOW tran-
sition of the other clock input. During tpg both clocks are HIGH
and all data is stored on capacitive nodes,

tiow  Clock pulse width, The LOW time of each clock signal.
Puring Thpw ONE of the clocks is ON, and data transfer between
master and slave or slave and master occurs,

DEFINITION OF TERMS

Dynamic Shift Register A shift register in which data storags
octurs on small capacitive nodes rather than in bistable logic
cireuits.  Dypamic shift registers must be clocked continuously
to maintain the charge stared an the nodes.

@1, o2 The twa clock puises applied to the register. The clock is
ON when it is at its negative voitage level and OFF when it is at
WVag or Vg, Data is accepted into the master of each bit during
@2 and is transferred to the slave of each bit during ¢.

fmax The maximum freguency at which the register will operate.
This is the data rate through the register and also the frequency
of each clack signal.

tod Clock delay time. The time elapsing between the LOW-to-
HIGH transition of one clock input and the HIGH-ta-LOW tran-
sition of the other clock input. During Tipd both clocks are HIGH
and all data is stored on capacitive nodes,

thpw Clock pulse width. The LOW time of each clock signal.
During tppy one of the clocks is ON, and data transter between
master and slava or slave and master ocours,

t;. tf Clock rise and fall times. The time required for the clock
signals to change from 10% to 90% of the total |evel change
accuring.

15[D} Data set-up time. The time prior to the LOW-to-HIGH
transition of ¢ during which the data on the data input must be
steady to be correctly written into the memory,

thiD} Data hold time. The time following the LOW-to-HIGH
transition of ¢2 during which the data must be steady. To
correctly write data into the register, the data must be applied by
15{D) before this transition and must not be changed until g (D)
after this transition.

t5(C), th{C} The set-up and hold times for the Read, Write, and
Chip Select controls, relative to the LOW-to-HIGH transition of
the appropriate clock phase.

tpd The delay from the start of a read cycle to correct data
present at the register output. A read cycle is begun when ¢ is
LOW AND Read is HIGH.

tr, ¢ Clock rise and fall times. The time required far the clock
signals 1o change from 10% to 90% of the total level change
ocouring.

tg{D} Data set-up time, The time prior to the LOW-to-HIGH
transition of ¢7 during which the data on the data input must be
steady to be correctly written into the memory.

th{D} Data hold time. The time following the LOW-to-HIGH
transition of g2 during which the data must be steady. To
correctly write data inta the register, the data must be applied by
t;{D} before this transition and must not be changed until th D)
after this transition,

t5(C}, th{C} The set-up and hold times for the Read, Write, and
Chip Select controls, refative to the LOW-to-HIGH transition of
the appropriate clock phase.

tpd The delay from the start of a read cycle to correct data
present at the register output, A read cyele is begun when ¢q is
LOW AND Read is HIGH.
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Am2805/06/07/08

SWITCHING WAVEFORMS

Loy — e q—w—_i !-—“p.g——-i i-—lm—-—-
1

DR ﬂl 10 |
A,
fa MAX —= o
- b MR
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- KRR

VAAVVAS &
A’A A‘l’l’l’l‘ =

THIE PO T DEFIRED ‘
Lo

BY 4 LOW &HD W*——..‘ ~tpd ==
READ HIGH
N -, .. J :

.
WRITE AND READ AECIACULATE AND RESD

MO5-497

KEY TO TIMING DIAGRAM
—

ViAW EFORN INPLITS OUTPUTS
MUST BE wiLLBE
STEADY STEADY |

- WILL BT
My CHANGE  Cangivg
FROMBTOL  GRolSion |
wiLL 2E
MAY CHANGE
M— FROMLTOH  SHANGING
CON'T CARE; CHANGING,
ANY CHANGE ATATE
PEAMITTER UNKNOKN
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Minitum Operating Data Rate
or Maximum Clock Pulse Delay

OPERATING CHARACTERISTICS
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Propagation Delay
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SCHEMATIC DIAGRAM
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APPLICATIONS
Multiplexed 2048-Bit Recirculating Register
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Am2809

Dual 128-Bit Siatic Shift Register

Distinctive Characteristics

# Second source to Signetics 2521, & 100% relizbility assurance testing in compliance with

® TTL compatible on clock and data inputs. MiL-5TD-883.

# (Operation guaranteed from DC-tq-2.5MHz. e [ow capacitance on clock and data inputs.
FUNCTIONAL DESCRIPFTION LOGIC SYMBOL

Tha Am2B09 is a dual 128-bit static shift repister built using
P-channel silican gate MDS technolagy. The two registers have a
cammon clack input which is low-threshald TTL compatible, The

registers alse have built-in recircutate feedback. When the recircn- !
late gontrol (RCH is LOW, the data on the data guiput of each é)
register is fed hack ta the corresponding register input, When RC
is HIGH, each register accepts data fram the data input. Each of .
the register outputs can drive one standard TTL load or thres R T U T
AmD3L series low-power unit loads. SHIFT REGISTER

2—fwma Re oui s b—a

Data in the Am2809 is shifted on the LOW-n.HIGH edge of the i OUTE [
input eloek. Dat@ on the data inputs must remain steady for a
sat-up tirne before and a hold time after this ¢clock transition, Since
storage in the register is static, the register may be halted indefi- Ve = Pin g
nitely with the clock in the HIGH state, Vg = Pin 4
WOS-402
LOGIC BLOCK DIAGRAM
14
W gmamie SEIéI;gI;EGIETER aur D_ outa
[+
1A |_
e
i ST#TICSLZIBF'E‘:E('..‘ELTEH out D"—‘ auTe
Ty p— r i
MOS-404
ORDERING INFORMATION CONNECTION DIAGRAMS
Top Views
AmZBO9HC
Am2809HM Am2809PC
Package Temperature Order
Type Range Number
Molded DIP 0°C to +70°C AMZBOGPC
TO-5 0°C to +70°C AMZ80SHC
TOS —B5°C to +125°C AM230SHM

MOS-405
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Am2809

MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature

~65°C 1o +150°C

Temperature {(Ambient) Under Bias

—55"C 10 +126°C

O Input Voltage with Respect to Ve =20V to +0.3V
OPERATING RANGE
Part Number Ambienl Termnperature Voo ' eTe]
Am2BO9PC . 5 - S
J  amzsogHe "Cro+70°C 5.0V +5% 12V 15%
Am2B09HM —55°C 10 +125°C 50V £5% =12V 15%
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE {Unless Otherwise Noted)
Typ.
Parameters Description Test Conditions Min. {Mata 1} Max. Units
Vo Cutput HIGH Valtage Yoo - MIN, gy = ~-0.1mA Vee-1.5 Volrs
Voo QOutput LOW Yaltage Ve = MIN, Ig = 1.6mA -4 0.4 Volts
Guaranteed input legical HIGH -1

ViH Input HIGH Level vaitage for all inputs . Veo Voo +0.3 Yolts
Guaranteed input logical LOW

LUTH Input LOW Leve! voitage for al| Inputs Voo —395 Volts

'R Input LOW Curront Voo = MAX, Viy=0 Tp =25°C 10 00 nA

H Input HIGH Current Voo = MAX., Wiy =24V, Ty =25°C 10 500 n4
f=26MHz Ta =26°C 23 a2 ;

Igg Pawer Supply Current Vo = MAX. | Ta =0°C1o +70°C 38 | ma
= 2.0MHz Tp =-B5"C to +125°C 44 |

Mote: 1. Typlcal Limits are at Ve « 5.0V, 25”C ambient and maximum leading,

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

Am2809PC
Am2809HC Am2B09HM

Paramsters Description Test Conditions Min. Typ. Max. Min. Typ. Max. Units
e Clock Frequency Range o] 2.8 o] 2.0 MHz
topwH Clock HIGH Time 0.2 kst 0.25 = s
1¢,pr Clock LOW Tirme 0.2 100 .25 100 HE
t, t; Clack Rise and Fall Tirnas L 10% 1o 90% 1.0 1.0 s
(D) Set-up Time, Data Input [see definitions) ty = 1p = 50ns 75 100 ns
t,ID) Haold Time, Data Input {see definitions) ty = 1§ = 50ns 50 6% ng
ts(ﬁE] Setup 1.""?1?' Recirculate Control t = tf = BOns 50 1600 s

{zee definitions)
_— Hold Time, Recirculate Control
th{RC) y ty —tf = 50
il {sre definitions) T ne 50 g5 ne
tod Delay, Clock to Data Out 170 200 170 380 ns
Cin Capacitance, Any Input {Note 2) F=1MHz V= Ve 3 7 3 7 pF

Mote: 2. This paramerer iz pericdically sampled but not 100% tested. 1t is guaranteed by design.
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TIMING DIAGRAM
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WRTING HEW DATA BECIRCULATING
KEY TO TIMING DIAGRAM
WAy EFORK INPUTSE GUTRUTS WAVEFCRM. INPUTS QUTPLTS
HUST E ®ILL AL wav GHANGE L OE
STEADY STEADY M FROMLTOH  CHANGING
MAY CHANGE \L‘.Jrlcl:nl'ugfnc Dn}x'z I-[i.:\ll‘C:E g;:_?EC.ING.
m FROMHTIL EHDMH TO L ;‘I!MHMI.'TLD LML
MS-408
CHARACTERISTIC CURVES
Typical Power-Supply Typical Propagation Delay
Currents Versus Frequency Wersus Ambient Temperature
T T T S I I |
24 —!—-25“0— -l Wt E ! | Z
O R . T
G S L Canmasre 5 — I
S m 1 Il ! Lt 11 k1 o ! o]
€ m — vgg - 5.0V ; Il I : é 50 f—— 'y Lo
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DEFINITION OF TERMS

STATIC SHIFT REGISTER A shift register that is capable of
naintaining stored data without beiny continuously clocked.
Wlost static shift registers are constructed with dynamic master
md static slave flip-flops. The data is stored dynamically while
fie clock is LOW and is transferred to the static slaves while the
dock is HIGH. The clock may be stopped indefinitely in the
11GH state, but there are limilations on the time it may reside
1 the LOW state.

5-21

SET-UP and HOLD TIMES The shift register will accept the data-
that is present on its input around the time the clock goes from
LOW-to-HIGH. Because of variations in individual devices, there
is some uncertainty as to exactly when, relative to this clock
transition, the data will be stored. The set-up and hold times
defing the limits on this uncertainty. To guarantee storing the
correct data, the data inputs should not be changed betwsen
the maximum set-up time before the clock transition and the
maximum hold time after the clock transition. Data changes
within this interval may ar may not he detecied.
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APPLICATIONS
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128-Word x 8-Bit Pseudo-Random Acecess Memory
Oata stored in the four dual 128.bit shift registers can be acecessed randomly by comparing the desired address with the
address currently available at the shift register /0. A pair of AmM93L16 low-power countars keeps track of data addresses
as the data circulates around the memary, Other Am931.16 counters are used as 4-bit reglsters with #nables by grounding
the count enables, They are used to store the requested address, the new data 1o be written inta the memory, and the data
read from the memary. The Am93L24 comparators switch the memories from the recirculate mode to the write mode to
entar new data in a write pperation, Similarly, the output storage registers are enabled when the Ama3L24s indicate
comparisan in a read operation.
MO5-40%
Metallization and Pad Layout
] OuTE
7 £
Vee B
=
NA T
a4
U1 & Ven
86 X 95 Mils
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Am2810

Dual 128-Bit Static Shift Register

Distinctive Characteristics & 100% reliability assurance testing in compliance with
# 2nd Source to Mostek 1002 MIL-STD-883
& Built-in pull-up resistors & COperation guaranteed from DC to 2MHz
FUNCTIONAL DESCRIPTION LOGIC SYMBOL
The Am2810 is a dual 128.bit static shift register built using P-chanrel
silicon gate MOS technolagy. The twao registers aach have a twa-input
multiplexer on their inputs, 50 that input data may be szlected from 1
one of two sources. Each register has s separate clock input, and &
operates with a low-valtage TTL clock signal. The registars shift on the
LOW-to-HIGH edge of the clock signal. Data at the inputs must be 14—l Ry, e
steady for a set-up time before and a hald time after this clock transi- AmZEID
tion, Since data storage is static, the clogk may be halted indefinitely 16— Pr ‘ZEB'TSH'IFE': REGISTER  OUT [——12
in the HIGH siate. The outputs of each ragister can drive one TTL load s cr
or three Am93L low-power TTL loads.
The wwo-input multiplexer on the input of each register is controlled by
the AC {recireulate control) input, When AC is LOW, data is accepted 1
on the R input; when RC is HIGH, data s accepted on the Dy, input. é
The inputs to the registars have built-in pull-up resistors to provide total vy
TTL campatibility. The Ygra pin controls the pullup resistors for I=——1Riy
registsr A Djp, and RC inputs. The VRp pin contrals the pull-up resistors PO VR - A — -
for the register B Dj, and RC inputs. The V gy, pin cantrals the resistor A
on the clock input to both registers. When the resistor contral pins are g—]CP
tied to Vg {—12V}, the resistars are enabled and pull the inputs they
affeet up to Vgg. Whan the resistor control pins are tied ta Vgg the
resistors are atl very high impedance and the inputs they affect all
exhibit normal MOS characteristies, The Rjp inputs ara intended to be
the recirculate inputs from an MOS putput and these inputs do not Vo . = Pin 16 Ve = P
have pull-up rasistors assaciated with them, AA - g5~ Tln7
VHB-Pm‘l VDD=F|nE
VR = Pin 10 Vg = Pin 11
MO5-410
LOGIC BLOCK DIAGRAM (One Register Shown)
GVsg
WL
i
i3 AMIEI0
Diry TZHEIT aut ouT
™ SMIET REGISTER +~
A P
14 r
cLacs '
Vitg _1} % I_.. ’
¥es # TO OTHER REGISTER
CF [PUT
MOS-411
ORDERING INFORMATION CONMECTION DIAGRAMS
]
! vaa ] L %[ ¥aa
; T 15 ] By &
Package Temperature Oru .- -
Type Range Numbe: t we[]2 14 ]
i ol AT &
Molded DIP 0°C 1o +75°C AM2810PC mel]e =P
Hermetic DIP D°C to +75°C AM2810DC oute[ s 17[Joura
Hermetic DIP —55°C to +125°C AM2810D:" vpp 8 m[Ovea
ves [] 7 ] M
cre[|s ] By
Nate: Pin 1 Is marked for oriantation. MOS-412
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MAXIMUM RATING (Above which the useful life may be impaired)

Storage Temperature

-65°C to +150°C

Temperature {Ambient} Under Bias

—55°C to +125°C

Vpp Supply Voltage

Vgg —10V to Vgg +0.3V

Vg Supply Vohage

Vgg —20V to Vgg +0.3V

DC Input Voitage

Vgg —10V 1o Vgg +0.3V

OPERATING RANGE

Fart Number Ta Vas Voo hd<lx
AmZAIONE | ‘
Arm1002P i 0°Cto+75°C 5.0V 6% aw —12.0Vv 35%
Am1002L ﬁ
AnZE10XM ~56°0 to +125°C 5.0Y $5% ov ~12.0V tE% |

ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE {(Unless othenvise noted}

Tyn.

Parameters Description Teast Canditions Min. {Mate 1} Max. Units
Vo Output HIGH Voltage Iy =—100uA Vgg—1 Volts
VoL Output LOW Voltage loL = 1.6mA ' 0.2 0.4 Valts

Guaranteed input logical HIGH
ViH inputl BIGH Level voltage for oll inputs Vgg—1 Vaolls
Guaranteed input lagical LOW |
Vim Input LOW Level voltage for all inputs . Vgs—4 Volts
o Resistors Disabled Vgg = MAX, Vi =0V ; _40 A
{Nore 2) Input LOW Current VRa=VRE= VEp = Vss : b
TR Resistors Enabled Vgg = MAX., Wiy = 0.4V, Am2ZB10AMIQ02F only | 0.3 20 mA
[MNote 2} tnput LOW Current VRA = VRE " VRs = VGG LT i
Input LOW Current
ITRC, Clock Input 1002L only | —0.6 -4,0 mA
Iy input HIGH Current VRa=VRE= VRs ™ YIN"=Vss i 40 A
| VeaP Supply © FLw+75°C 14 25
tver Su urrent =
58 58 PRIy Lusre f= 1MHz BB Co +125°C 35 A
m
I v P s e Inputs and Cutputs Open O C 1o +75°C -4 =10
'ower Supply Current - >
Ga Ge —55 Cto+125°C =15
Motes: 1. Typical Limity are at VSS =50V, UGG = =12V, 25”C ambient and maximum loading.

2. On chip pull-up rasistors are provided for the clock and data inputs; thay ara enabled whon the apprapriate \.-"H inpur ls at —12V. Whean the V[
inputs are at USS' the resistors arg disabled and the inputs exhibit normat MOS characteristics “1:_ and IIH" tho reclreulate data inpots have m
puli-up resistors and slways exhiblt MOS characteristics. All pull-up resistors are disabled on the Am1002L except the one on the clock.

SWITCHING CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)

Am1002P/
Am2810 Am1T002L
Parameters Drescription Test Conditians Min. Typ., Max. Min. Typ. Max Units
foax Maximum Clock Frequency 2.0 1.0 MHz
o Clock HIGH Time T . 0.2 - | 04 - s
Topwl Clock LOW Time 02 100 | 0.3 0 s
L ¥ Clock Rise and Fall Times 10 00 10 200 nsg
tl0) ii‘;“di;:]ri’t'ﬁ;rg}‘" R Inputs t -ty =5Gns, Vg = —12V | 100 50 ns
th(D} 't':g;dd::;:?ﬁg’n;’; R Inputs ty =t =B0ns, Vg = —12V | 100 200 ns
t{RC) Set-up Time, RC Input {see definitians) 100 100 ns
th(RC) Hold Time, AC Input (see defmitions) 200 300 ns
tog Delay, Clock 1o Quiput LOW or HIGH A =29k, C) = 20pF {Note 4} 280 liNote 4 450 ns
Tor. tpf Qutput Rise and Fall Times T ke d0E T T 100 180 ns
Cin Capacitance, Any Input (Note 3} [~ 1WHz, V|y = Vgg 3 7 3 10 pF

Mates: 3. This porameter iz pe‘riodically sampled but not 100% tested. 1t is guaranteat by deslgn.
4 At any temperature, tad min. is always much greater than th{D} max.
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a5y 1wl

TIMING DIAGRAM
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MOS-413
TEST CIRCUIT
Typical Power-Supply Currents Typical Propagation Delay
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DEFINITION OF TERMS

STATIC SHIFT REGISTER A shift register that is capable of
maintaining stored data without being continuously clocked.
Mast static,shift registers are constructed with dynamic master
ind static slave flip-flops. The data is stored dynarically while
he clock is LOW and is transferred to the static slaves while the
dock is HIGH. The clock may be stopped indefinitely in the
4IGH state, but thare are limitations on the time it may reside
n the LOW state.
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SET-UP and HOLD TIMES The shift register will accept the data
that is present on its input around the time the clock goes from
LOW-to-HIGH. Because of variations in individual devices, there
is some uncertainty as to exactly when, relative to this clock
transition, the data will he stored, The set-up and hold times
define the limits on this uncertainty, To guarantee storing the

‘correct data, the data inputs should not be changed between

the maximum set-up time before the clock transition and the
maximum hold time after the clock transition, Data changes
within this interval may or may not be detected.
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Eight Register 2566-Bit Memory System

Data enters ane of the eight 266-bit registers when the write enable input to the decoder is LOW. The addressed register
will accept the data on the data input; the other soven reqisters will recirculate their data. Qutputs are driven directly into
an Am8312 B-input muttiplexer. Obviously, the read and write registers need not be the same. Note that the Vﬂ@ input
is connected to Vg on only one device; the pull-up resistar on this device will pull the line up for all the devices, The
VR inputs are all connected ta Vgg, since only MOS compatehility is needed, The Vg g inputs are all connected ta Vg

because each recirculate input needs a separzte pull-up, This also increazes the loading on the data input. MOS-418

TRUTH TABLE

RC Ryy Dy DataEntered

L L X L
L H X H
H X L L
H X H H

H = HIGH Yoltage leval
L = LOW Voltage Level
X = Don't Care

Metalfization and Pad Layout

86 X 95 Mils
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Am2814/3114

Dual 128-Bit Static Shift Register

Distinctive Characteristics & 100% reliability assurance testing in compliance with
¢ 2nd Source to Texas Instruments 3114 MIL-STD-883
® {peration guaranteed from DC to 2.6MHz. ® Full military grade devices available
FUNCTIOMAL DESCRIPTION LOGIC SYMBOL
The Am3114 is a dual 128-bit static shift register built using
P-channgl silicon gate MOS technology. The two registers 13
cach have a two-input multiplexer on their inputs, so that
input data may be selected from one of two sources. Both 1i—ls Ae
registers have a commen clack input, and operate with a low- " Am31Te
voltage TTL clock signal. The registers shift on the LOW-to- 10N 1zm SITSIFT REGISTER  QUT —17
H{GH edge of the clock signal. Data at the inputs must be Ea A
steady for g set-up time before and 2 hold time after this
clock transition. Since data storage is static, the clock may .
be halted indefinitely in the HIGH state. The autputs of gach }
register can drive one TTL load or three AmB3L low-power -
TTL loads. SR
. . . . . 2 e 1ze ens’u‘lﬂ‘:EGISTER auT p—s
The two-input multiplexer an the input of aach register is A
cantrolied by the RC {recirculate control) input, When BC is o
LOWY, data is accepted on the Djp input; when RC is HIGH,
data is accepted on the Rjy 'nput. The Am2B814 is func- -
tionally identical toc the Am3114, but is specified with :53 ':'" ;
high o . Do = Pin
igher performance. YgG = Pin 11
MOS-417
LOGIC BLOCK DIAGRAM {Dne Register Shown)
Aly i
A Am3114 ouT
o g, or—D
[+
O [—
CLOCK
T OTHER REG STER
cF INFUT
MOS-418
ORDERING INFORMATION CONNECTION DIAGRAM
—
HC E 1 . 16 ] NT
any ]z L] ML
& R BF
Am3114 Am2E14 e o
Package Temperature Order Order AR 13[]enc
Type Range Number MNumber a2 12[J 800t
Molded OIP ~25°C o +85°C TMS3114NC  AMIBI4PC oo 6 [T ves
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Am2B14/Am3114

MAXIMUM RATINGS {Above which the useful life may be impaired)

Storage Temperature

—65°C to +150°C

Temperature {Ambient) Under Bias

—55°C to +125°C

Vpp Supply Voltage

Vgg —10V to Vgg +0.3V

Vg Supply Voltage

Vgg —20V to Vgg +0.3V

D¢ Input Voltage

Vgg 15V to Vgg +0.3V

OPERATING RANGE

Part Number Ta Vgs vaa Voo
AmIZB14PC, DG o a
AmM3114JC, NG —25°Cto +85°C 5.0V 6% ~11¥ 10 =13V GND
Am2B14DM —B5°C ta +125°C 5.0V 6% —11.4V tp -12.6Y GHND

ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted)

Typ.

Parameters Description Test Conditions Min. {Note 1} Max. Units
VoH Cutput HIGH Voltage IpH » —200KA Vgg-1 i Volts
VoH Quiput LOW Voltage lgL = 1.6ma, 0.2 0.4 Volts
R R o
ViL Input LOW Level E;::::t::rd ailr?:;:?sgical Lo 0.6 Valis
I'TH Inptut LOW Current Vg = MAX., ¥y~ 0.6BY 0% KA
N Input HIGH Current VIN = Vss 05 A

Am3114 T
Igg Vg5 Power Supply Current :“f:':;:;d Qutauts Open AM2E14XC 14 25
Am2814XM 14 35
ma,
I Am3114 -4
Isg Vg Pawer Supply Current Inputs and Outputs Cpen AM2B14XC -4 —10
f= A= AM2B14XM —a —1s
Note 1, Typical Limlizs areat Vg5 = 5.0V, Vg = —12V, 25°C amblent ang maximum loading.
SWITCHING CHARACTERISTICS OVER OPERATING RANGE (Unless Dtherwise Noted)
Am3114 Am2814

Parameters Description Test Conditions Min. Typ. Max. Min. Typ. Max. Units
frmax Maximum Clock Freguency 2.0 ; 2.5 MHz
tapaH Clock HIGH Time 380 | w 200 = us
tapwhk Clock LOW Time 30 1w | 170 100 us
ty, tf Clock Rise and Fall Times -1 5 2]
14D} T e oy 1 1 Inputs 100 100 ns
(D} :::de:;imnie;i:nflr i inputs 1 = T < 50ns 100 100 e
LIRC) Set-up Time, RC Input lsee definitions} 100 10 ns
thiRC) Hold Time, RC Input {see definitions} 150 150 s
tod Delay, Clock to Qutput LOW or HIGH R =2.7k, L= 20pF 380 [{Noted) 250 ns
tore toF Qutpurt Rise and Fall Times 104 to 90% 100 ng
Cin Capacitance, Any Input [Mota 3) f= 1MHz, V|N = Vgg 12 3 7 pF

Notes: 3. This paramater iz penodically sampled but not 100% tested. 1t is guarantesd by dasign.

4. Atany tamperatura, fpg min is always much greater than 1D} mes.
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Am2814/3114

TIMING DIAGRAM
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3 A= T 4 L [ oF | = 20pF
3 254 o f T Irmc_uDlNG SEQRE
4 T g -l | Wgg =450V ] 1 ane e
T s [ | r—. =1 l | :DD =m1{20 )
2 : T N T vgg E-l20v
7 N l [l 100 i PR
Tk 10k 100k L 0w A5 -35 .05 5 25 45 G5 B5 LD5 135 Cooek MO35-a22
CLOCK FAEGUENCY - Mo AMBIENT TEMPERATURE ‘¢ PULSE
MOS5-421
JEFINITION OF TERMS SET-UP and HOLD TIMES The shift ragistar will accept the data

that is present on its input around the time the clock goes from
iTATIC SHIFT REGISTER A shift register that is capable of LOW-ta-HIGH. Because of variations in individual devices, thore

naintaining stored data without being continuously clocked. is some uncertainty as to exactly when, relative to this clock
Aost static_shift registers are constructed with dynamic master transitian, the data will be stored. The set-up and hold times
nd static slave flip-flops. The data is stored dynamically while define the limits on this uncertainty. To guoarantes storing the
he. clock is LOW and is transferred to the static slaves while the correct data, the data inputs should not be changed between
lock is HIGH. The clock may be stopped indefinitely in the the maximum set-up time befare the clock transition and the
IGH state, but theré are limitations on the time it may reside maximum hald time after the clock transition. Data changes
1 the LOW state, within this interval may or may ot be detected.
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Am2814/3114
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Eight Register 256-Bit Memory System

i z oz

il

DATAOUT

Data enters one of tha eight 256-bit registers when the write enable input to the decoder is LOW. The addressed register
will accept the data on the data input; the gther seven registers will recirgulate their data, Outputs are driven directly into
an Am9312 §-input multiplexer. Cbviously, the read and write registers need not be the same, Pull-up resistors are required
on all register inputs driven from TTL.

MOS-423

TRUTH TABLE

RC DIN .RIN Data Entered
L L X L
L H X H
H X L L
H X H H

H = HIGH Vrltage level
L = LOW Voltage Level
X = Don’t Care
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Am2825+Am2826 - Am2827

2048-Bit Dynamic Shift Registers

Distinctive Characteristics ® On chip recirculate and input select contrals
# 6 MHz data rate guaranteed # Plug-in replacement for National 5025/28/27
® Single 2048 and dual 1024-bit configurations ® Full military temperature range devices available
® Low power dissipation e 100% reliability assurance testing in compliance with
® TTL compatible data inputs and outputs MIL-STD-883
FUNCTIONAL DESCRIPTION LOGIC DIAGRAMS
The AmZB2E/26f27 are military and commercial grade Am2825
20438-bit dynamic shift registers. The AmZ825 is @ dual ml“

1024-bit device with on-chip recirculate and a load control
{LC) common to both registers, When LC is HIGH, the two
registers recirculate data; when LC is LOW new data s en-
tered through the data inputs. The Am2826 is similar, but
each register has two data inputs, selected by separate input
select [IS) signals. The Am2B827 is z single 204 8-hit register
with an-chip recirculate and a lgad control, All the devices
can drive one standard TTL load or three AmB3L. scries
low-power TTL Ioads. The select, load command, and data
inputs may be driven by TTL signals. Two high-voltage
clock signals, ¢1 and $2, are required, Internally, each shift
register consists of two multiplexed registers, so that a data
shift occurs on each ¢1 ar 42 clock pulse, The data rate,
therefore, is double the frequency of either clock signal.

1417
APRILL]

Y

10M BIT SIMFT RCGISTCOR

11

auT A

A024BIT LIITT REGISTERA

B

cuTs

?|1:1
#l

Am2826

I?HDI Vgg = Pin 6 {8)
%2 Vgg = Pin B113)
V5o = Fin 10 {18)

I8, i
TO248IT SHIFT AEGISTER ! CUT A
na ;?—::D
14
ORPERING INFORMATION 26 ~'~2- :
1024-BrT SHIFT ATHAGTER QUTE
Pack age Temperature Order L Vg =Pin 8
Type Range Number ’J ‘|‘“ vag = Pin 13
10-Pin Molded 0°C 1o +70°C AMZ826PC ' ? vpp = Pin 15
16-Pin Hermetic 0°C to +70°C AM2825DC Am2827
16-Pin Hermetic ~ —B6°C 1o +126°C  AM2825DM e
16-Pin Molded 0°C 10 +70°C AM2826PC ?
16-Pin Hermetic 0°C 10 +70°C AM2826DC
16-Pin Hermetic  —-BB°C 1o +125°C  AM2326DM .
8-Pin Molded 0°C to +70°C AM2827PC _E.é):::]) FAREIT SHIET REGISTER ot
8-Pin Hermetic —B5°C to +125°C  AM2827DM e Vgg = Fin 3
8-Pin Hermetic 0°C 1o +70°C AM28270C 1‘|‘ J: Yag = Pin 6
MOS-424 Vop =Pin 8
CONNECTION DIAGRAMS
Top View
Am2825 Am2825 Am2826 Am2827
cura ] 15[ ]ue nurAEl. 10 [ veo aura [ 1* ] e "‘C‘. e[ vnn
Ll 15 [ Voo “[]1 agma 1] 15[ Yoo [z e
w2 e[ Jima wi]r a0l ves Y F 1 [ s v ]2 a{]ves
we [ 4 12[J Vee me 4 ez e [ = Flm out [ ¢ 5!]9;
nz s w[we vs[]s s[Joure we [ s 12[res
me[Je n [ e [Je [ ne
i w[] % we [ 7 a7
vis [ & 5[ Joure ves []n 3[Joute
MOS-425
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Am2825 - Am2826 « Am2827
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature

—B5°C 10 +150°C

Temperature (Ambient) Under Bias

—55°C to +125°C

DC Input Voltage with Respect to VSS —20V 10 103V
OPERATING RANGE
Part Mumber Veg Yoo Van Ta
AM2825/6/7 DM +5.0V $5% ov —10,0¥ to —11.0V ~85°C 1o +125°C
AMEB2S/B/TPC,DC +5.0V 25% oV —10.0V to ~11,0V o' w70
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)
Typ.
Parameters Description Test Conditions Min, {MNote 1) Max. Units
rVOH Output High Voltage IR = —0.5mA 34 ! Vgs Valis
VoL Qutput LOW Voltags lgL = 1.6mA 0.0 0.4 Volts
Guaranteed input logical HIGH voltage
Vie fnput HIGH Level for all inputs except clocks Vs —1.0 Vss 403 Volts
ViL Input LOW Level Guaram’.eed input logical LOW voltage _ _
for all inputs except clocks Vs —10 Vsg —4.2 volts
I . Inpur Leakage Current Vi = =10V, Ta =25°C 10 500 nA
[#) Clack Input Leakage Current Vo = =15V, Tg - 5°C . a0 1000 nAa
VeH Clock HIGH Level P Vgg ~1.0 Vgg *0.3 | Wolts
Vo Clack LOW Level | Vg —0.3 Vg v0.B volts |
<, .
Ta = 25°C OIMHZ<Fp<0.1MHz | a5 £ |
lge Vg Current vgs - 5.25V fa = 1.0MHz 2.5 5 A
VGG = —11.0V i = 3.0MHz 28 5
Vol = —11.0V SMMHz <=0 1MHz 4 [
fop Voo Current tapw = 126ns g = 1.OMH2 20 30 mA
! Data=11110000. .. f¢ = 3.0MHz 45 65

MNota: 1. Typical Limitg are ot Vgg = 5.0V, Ve = —10.5V and 25" ambient,

SWITCHING CHARACTERISTICS AND OPERATING REQUIREMENTS OVER OPERATING RANGE

Typ.
Parameters Definition Test Canditions Min. IN;E 1) Max. Units
. Data Rate (Note 2) | _Ta=0Clo+70C 002 6.0
Ta=—55Ctwo +\I25 c 0.2 4.0 MHz
fy Clock Fregquency [Note 3} | Taz0'Citi0e oo 30
Tp = —55°Cto +126°C 0.06 20
__tnﬁ!i_ Delay thwe_e_n__(_:lucks {Nete 3) 10 Note 3 ns
0w Clock LOW Time 1ot = 20ns 9'Cta+70°C 0-125 19 e
-B8°0 w0 +125°C 0.180 10
tar Clock Rise and Fall Times 10% o 50% 0.5 K5
_'-s “Set-Up Time, Data and Select Inputs o°Cto 70°C a0 ns
{Sec Definitions) —55°C 1o +125°C Gl
h " Hold Time, Data and Seleet inputs 0°C 1w 70°C 30 ns
tSee Definitions! —85°C 10 +128°C 50
o' C  +70°C g0
Tod Delay, Clack to Data Out CL = 15pF e o 195°C 120 ns
] Cip} Capacitance, Data Input Motz 4 T T 5 pF
_C.(3|_._ - Capacitance, S_g!gct Input or Le =1 MHz, Vi = 0V 7 oF
C((M Capacitance, Cloek Input All ather pins at GND 175 220
fJotes: 2. Thea Dsta Rata is twice the frequency of aither clock phase.

3. The maximum delay herwveen clecks (g and &5 both HIGH) s a function of junction temperature, The junetion

of ambient temperature sand clock duty ¢yele. See curves for minimum freguency on pape 3,
4, This parameter is periodically sampled buz not t100% tosted. 1t is guaranteed by design.
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Am2825 « Am2826 » Am2827

TRUTH TABLES
Am2825 and Am2827 AmZ826
LC IN OUT | DATA ENTERED IS INPUT? INPUT 2 DATA ENTERED
L L X L L L " L
L H X H L H % H
H X t L H X L L
H X H H H X H H
FUNCTIONAL EQUIVALENT OF EACH REGISTER
BITRZ 4,6...
| MN/ZBITS [*3
(1] b3
DATA INPUT y ®— OUTPUT
! M2 HNE q
M 5
IR T T i 2 MASTER EMNABLE
(S —SLAVE ENABLE
* 3
N
R I R
w~|[||]
o L L [ [ [-]-]
IFIA f1 = 4]
Since the two registers shilt on opposite clock pulses, a new data bit is
entered on both §y and ¢-. Data entering the register on ¢4 will appear at
the output on ¢4 (from the negative edge of ¢, to the negative edge of ¢o}.
MOS-426
EFINITION OF TERMS tapw Clock pulse width. The LOW time of each clock signal.
During tgpw one of the clocks is ON, and data transfer between
master and slave or slave and master oceurs,
namic Shift Register A shift register in which data storage tgt Clock rise and fall times. The time required faor the clock
surs on small capacitive nodes rather than in bistable logic signals to change from 10% te 90% of the total leve! change
suits. Dynamic shift registers must be elocked continuously to occuring.
intain the charge stored on the nodes. (D} Data set-up time. The time prior to the LOW-to-HIGH
. ¢2  The wwo clock pulses applied ta the register. The elock is transition of ¢ during which the data on the data input must be
| when it 7s at its negative valtage level and OFF when it is at steady to be correctly written into the memory.
;. Data is accepted into the master of each bit during one (D) Data hold time, The time following the LOW-ta-HIGH

158 and is transferred to the slave of each bit during the other transition of & during which the data must be steady. To

1se, correctly write data intc the register, the data must be applied by
Clock delay time, The time elapsing between the LOW-to- tg(D) before this transition and must not be changed until th(D)

3H transition of one clock input and the HIGH-to LOW tran- after this transition.

an of the ather clock input, During tag both clacks are HIGH tpd The delay from a HIGH-te-LOW clock transition to correct

| alt data is stored on capacitive hodes, data present at the register output.
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Am2825 « Am2826 » Am2827

SWITCHING WAVEFORMS
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Am2825 « Am2826 + Am2827

Guaranteed Minimum Clock
Fraquency Versus Temperature

1ok — _,J._’ J—
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o] &0 00 140
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Typical Power Supply Current
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OPERATING CHARACTERISTICS

MAXIMUM CLOCK FREQUENCY — MH:

Maximum Clock Frequency
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Typical Power Supply Current
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Am2833/2533

1024-Bit Static Shift Registers

Distinctive Characteristics

® Second seurce to Signetics 2533 ® 100% reliability assurance testing in compliance with
e All inputs are low-level DTL/TTL compatible MIL-STD-883.
® Static operation with single clock input, ® DC to 2.0MBz operation with Am2833
FUNCTIONAL DESCRIPTION LOGIC SYMBOL
The Am2533/2833 is a quasi-static 1024-bit MOS shift
register using low-threshold P-channal silicon gate tech-
nology,
The device bas a single TTL/DTL compatible clock input, R o !
Cp. Data in the register is stored in static, cross-coupled 5 ——1y [,
latches while the clock is LOW, so that the clock may be f i, toresiTRnET Reaisten OV !
stopped indefinitely in the LOW state. When the clock s—cp
shifts from LOW to HIGH to LOW a dynamic transfer of
data oceurs from ane static [atch to the next. The input of
the register is a two-input multiplexer with both data in-
puts available, A select ling, S, determines whether data wil! Ve = Pin 8
be accepted from the lg input {S = LOW] or the 11 input VCC - F'_I"r'] >
{S = HIGH). The register can be placed in the recirculate vgg - Pina
mode by tying the output, O, to one of the data inputs, and
using the select line as a write/recirculate contral. The
AmZB33 is functionally identical to the Am2533 but has
superior performance aver an extended temperature range.
MOS-420
LOGIC DIAGRAM
I
iN 1024.81TS out f—o
It cLocx
5 =3
MOS-42
ORDERING INFORMATION CONNECTION DIAGRAM
. Top View
Am2533 Am2833 aut [T e[ Jvepitann
Package Temperature Order Crder
Type Range Mumber MNumber -1ewivgg [ 2 LA .
Malded DIP 0°C w0 +70°C AMZ533v AM2833PC sz s [Jer
Hermetic DIP 0°C w +70°C AM2833DC  AMZ833DC
Hermetic DIF —B5°C to +125°C AM2833DM 1eyoivpe [ f 2 sC1g
Mote: Pin 1 marked for orientation
MOS-+
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Am2833/2533
MAXIMUM RATING (Above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature {Amhient) Under Bias —EB°C to +126°C
Vpo Supply Voltaga Vep =20V 10 Vepp +0.3V
Vg Supply Voltage Voo =20V 1o Vg 0.3V
DC Input Voltage Veo —20V to Voo H0.3V

OPERATING RANGE

Part No. Temperature Vee Vas Vop
CAMZE33IPC/AM2533PC o a
AM23330C/Am25330C 0°Cto +70°C 50V 15% =12V =5% ov
AmM2ZE330M —55°C 1o +1268°C | 5.0V 25% —12V 5% ov

ELECTRICAL CHARACTERISTICS OVER QPERATING RANGE (Unless Otherwise Noted)

Typ.

Parametars Description Test Canditinns Min. {Mote 1} Max. Units
Vol Quiput HIGH Voltage Voo = MIN., lgy = —100uA 2.4 5 Vvaolts
VoL Output LOW Voltage Vo =MIN, 1) = 1.6mA 0.2 0.4 Vaits

G cd input logical -
VIH ¢ Input HIGH Level Larameod put foglca Veg =) Vep+0.3 Valts
HIGH voltage for all inputs {Note 3}
Guaranteed input logical LOW
ViL Input LOW Level voltage for all inputs Vao 0.8 Valts
ITH Input LOW Current Vog = MAX, Wy =0V, T4 = 25°C 10 500 nA
iy Input 1IGH Current Ta =25°C, V|y = Voo —1.0 (Note 3) ~—150 —300Q BA
Peak input transition - _
hT current (Note 3) 15 % Vgg — ViN = 40, Ty - 26°C —1.6 mA
Vmax Yoltage at maximum __ o T |
input current Ta =26°C Vgs—4.0 Vg5—30 | Vss—15 v
Ve Power Sunol f=1.5MHz Am2533 18 30
DWeE| u
Iec e PRl - 2 omre Am2833FC, DG 16 54 mA
) AmM2833DM 20 70
. f=18MHz Am2533 —5.0 -7.5
Vg Power Supply
153 Current ¢ = 2.0MHz Am2B33PC, DC =5.0 =14 ma
' Am2B33DM -7.0 -18 .

Jtes: 1, Typical llmits are at Ve = 5.0V, Vg = —12V, 257 C ambient,
2. Power supply currants are with inputs and cutputs open.
3. A special input pull-up circult becomes active at V| = Vgg —3.5Y 1o pull tha internal input node up to the MOS thresheid, To raturn the
intermat node to the LOW state, current must be drawn from the MOS input, This current is maximurn at approximately 2.0V,

NITCHING CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)

Am2533 Am2833
Typ. Typ.

rameters Description Test Conditions Min.  (Nae 1) Max, Min,  Nere ) Max.  Units
fmax Maximum Clock Frequeney 1.5 24 20 3.0 MHz
tepwl Clock LOW Time 0.250 = | 0,200 o e
tappwH Clack HIGH Time {.350 100 10,250 100 HE
ty, 15 Clock Rise and Fall Times o 1 1 us

Set-up Time, Ig ot 14 Input
it {seg definitions) 50 50 ns

Hold Time, g or | Input
tnlt) {see detinitions} 50 50 ns

Set-up Time, § Input tr = tf < 2603
18! {see definitions 80 80 ns

Hald Time, § [nput
this) {see definitions) 50 50 ne

Delay, Clock to Gutput - -
tpd LOW ar HIGH R = 2.8k, G = 200F 300 300 ns |
‘pre tpf Qutput Rise and Fall Times 10% to 90% 180 150 ns I
Zin Capacitance, Any Input {Note 2) f=1MHz, ¥y = Ve ] ] 3 5 pF S

ag: 1. Typisal limits ara 3t Vop = 5.0V, Vgg = ~12.0Vand Ty = 35°C
2. This parametar is periodically sampled but nat 100% tested, It is guarantead by design. !

5-37



Am2833/2533
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TYPICAL PERFORMANCE CURVES
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DEFINITION OF TERMS

STATIC SHIFT REGISTER A shift register that is capable of
maintaining stered data without being continuously clocked.
Most static shift registers are constructed with dynamic master
and static slave flip-flops. The data is stored dynamically while
the clock is HIGH and is transferred to the static slaves while the
clock is LOW. The clock may be stopped indefinitely in the
LOW state, but there are limitations on the time it may reside
in the HIGH state.
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SET-UP and HOLD TIMES The shift register will accept the ¢
that is present on s input around the time the &lock goes fr
HIGH-to-LOW. Because of variations in individual devices, th
is some uncertainty as to exactly when, relative to this ¢l
transition, the data will be stored. The set-up and hold ti
define the limits on this uncertainty. To guarantee storing
correct data, the data inputs should not be changed betw
the maximum set-up time “hefore the cloek transition and

maximum hold time after the clogk transition,

Data cha

within this interval may or may not be detected,
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APPLICATIONS
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Eight Register 2048-Bit Memory System BaTA OUT

Data enters ane of the eight 2048-bit registers when the write enable input to the decader is LOW. The
addressed register will accept the data on the data input; the other seven registers will recirculate their data.
Qutputs are driven directly into an Am9312 8-input multiplexer. Obviously, the read and write registers

need not be the same.
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TRUTH TABLE

s Ig Iy Data Entered
L L x L
L H X H
H X L L
H X H H
H = HIGH Voltage level
L~ LOW Voltage Lavel
X = Pon't Care
Metallization and Pad Layout
1 ouT
8 ¥
b
E Cp

DIE BIZE: 3,133 X 0,163
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Am2847 - Am2896

Quad 80-Bit and Quad 96-Bit Static Shift Registers

Distinctive Characteristics
® Plug-inreplacement for 25328, TMS3120, TMS 3409, ® Qutputs sink two TTL loads

MK1007, 3347 # Qperation guaranteed from DC to 3 MHz
® |nternal recirculates on each register ¢ 100% reliability assurance testing in compliance with
& Single TTL compatible clock MiL-STD-883
FUNCTIONAL DESCRIPTION LOGIC SYMBOL
The Am2847 and Am2896 are quad 80-and 96-bit static
MOS shift registers. Each device contains four shift registers,
each with a TTL compatible input, output, and recirculate 2 s 3 e
control. When the RC sigral is LOW, the corresponding '
register accepts data from its data input; when RC is HIGH, |
the data at the register output is written back in at the , ya TR FCR REC RCD ,
input. The four registers are driven by a common TTL ga—ms GUADSHIFT  GUTE s
compatible clock input. The registers shift on the HIGH-to- :g — REGISTER oure e+
LOW transition of the cleck. Storage is dynamic while the n——]cr ouTD f—m 13
clock is HIGH and static while the clock is LOW, so the
clock rmay be stopped indefinitely in the LOW state, Each
register output can drive twa TTL unit loads.
Vg5 = Pin 16
vpp = Pin8
Vg = Pin12
MOS-425
LOGIC BLOCK DIAGRAM
{One Register Shown}
RC
P—on
cr
INFUT
ELaek
] AmIB47 n = 5O
TG QTHER REGISTERS Am2896 n =96
MOS.&
ORDERING INFORMATION CONNECTION DIAGRAM
Top View
Am2347 Quad 80-Bit
[ ves
Package Temperature Order
Type Range Number [0
{fls]
16-Pin Molded DIP 0°C 0 +70°C  AMZBATRC i
16Pin Hermetic DIP  0°C 1o +70°C  AM28470C [Jouro
16-Pin Hermetic DIP —55°C to +125°C  AM2847DM [ ac
[ e
Am2896 Quad 96-Bit e
16-Pin Molded DIP  0°C to +70°C  AMZ2896PC Hrce
16-Pin Hermetic DIP - 0°C to +70°C  AM2896DC
16-Pin Hermetic DIP —55°C to +125°C AM2896DM Note: Fin 1 is marked for orientation. MOE
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Am2847 +« Am2896
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature ) ~B5°C to +160°C
Temperature {Ambient) Under Bias —B5"C 1o +125°C
Voo Supply Voltage Vg —10V to Vgs 0.3V
Vg Supply Voltage N ) Vg —20V to Vg +0.3V
0C Input Voltage Vgs =20V to Vgg +0.3V
JPERATING RANGE
Part Number  Ambiznt Temperature Vgs VoD Vaa
Am2847DM —85°C1a #125°C 50V £5% ov —12V 5%
AmZE060M
AM2847PC, DC . .
AmMASIEPC. De. 0°C 1o +70°C 5.0V :5% ov —12V £5%
LECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted) Typ
‘arametars Description Test Conditions Min. [Mote 1} Max. Units
YoM Qutput HIGH Voltage lpy = —0.5mA 2.4 | Volts
loL = 32mA  0°C o 70°C - i
YoL Output LOW Voltage a4 Volts
taL = 24mA  —55° 10 125°C ;'
Guaranteed input logical HIGH voltage _ ( + ‘ 4
Vin Input HIGH Leval fur all inputs Vgs —1.0 |f Vgg +0.2 \ Voits
" [
Guaranteed input logical LOW voltags ! ‘
VL input LOW Level for all inputs Vsg -18A5| 08 Volts
IN] Input Leakage Current V(N = —5.0V, all other pins connected 1o Vgg i i0 A
I Input LOW Current Vin = 04V l -10 18 ma
[ Input HIGH Current VN = Vsg —1.0V 01 | mA
- T T T - “FE‘:_F"_—* T T 38
ino Yoo Power Supply Current ° < H 75
—55°C 10 125°C | 45
Output open, f = 2.5MHz t mA
0°C 1o 70°C ! 156
lGG Vg Power Supply Currant d i 10
~B5°C to 125°C ‘ 20
1@ 1. Typlcal Limits are at Vgg = 6.0V, Vigg = —12V, 25°C ambient,
IITCHING CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted}
-amaters Deseription Test Conditions Min.  Typ. Max,  Units
r 0°C 10 70°C ' 30
f Clack Freguency ; 1] MHz
| —B5°Cto125°C 2.5
0°C 1o 70°C 4o 100
topwH | Clock HIGH Time l © ; s
i -55°C to 126°C 150 | 10
[ e ]
topwl | Clock LOW Time c _YCwie 190 | - s
| —secizse 180 |
e ¥ Clock Rise and Fall Times I; 10 ] 200 ns
o o i
5 Set-Up Time, D or RC Inputs [see definitions| \ te =t m ilng Clo70'c 120 J ns
i —65°C 10 125°C 120 ‘
[ 0°C 10 70°C 40 _[
h Hald Time, D or RC tnputs lsee dafinitions) Dote=tp = 10ns ns
55°C10125C | 60 |
nd Delay, Clogk to Quiput LOW or HIGH R =dk, C = 10pF G we [Mate 3} 200 ns
—55°C ta 125°C 280
'in Capacitance, Data Clock and AC Inputs {Nate 2} f=1MHz, Viy = Vsg 3.0 7.0 pF
‘» Capacitance, Clock Input iNate 2} f=1MHz, Viy = Vg3 3.0 7.0 pF

5: 2. This parameter [s perfodically sampled but not 100%.tested. It is guarantacd by design.
3. At any tomparature, Tnd min., is always much greater than 1, () max,
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Am2847 « Am2896
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TIMING DIAGRAM
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KEY TO TIMING DIAGRAM PERFORMANCE CURVES

Typical Data Qutput
HIGH Current
Versus Data Output Voltage
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DEFINITION OF TERMS

STATIC SHIFT REGISTER A shift register that is capable of
maintaining stored data without being continuously clocked.
Most static shift registers are canstructed with dynamic master
and static slave flip-flops. The data is stered dynamically while
the clack is HIGH and is transferred to the static slaves while the
clock is LOW. The clock may be stopped indefinitely in the LOW
state, but there are limitations on the time it may reside in

the HIGH state.
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SET-UP and HOLD TIMES The shift register will accept the
that is present on its input around the time the clock goes
HIGH-1o-LOW. Because of variations in individual devices, tl
is some uncertainty as to exactly when, relative to this cl
transition, the data will be stored. The set-up and hold ti
define the litmits on this uncertainty. To guarantee staring
correct data, the data inputs should not be changed bety
the maximum set-up time before the clock transition and
maximum hold time after the clock transition. Bata cha
within this interval may or may not be detected.
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Metallization and Pad Layouts

Am2847 Am2B26

out A Ven ouT &
1IN
RC A RC 4
RCD
IN & IN &
ouTE OUTE
ouT O
Lol
RCH RCE
=3
IN8 Mg
HC
auTc ARC T auT
DIE StZE 0.106" X 0.128" DEE SIZE D106 X 0,128
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Am2855+-Am2856 - Am2857

Guad 128-Bit, Dual 256-Bit and Single 512-Bit Static Shift Registers

Distinctive Characteristics

& High-speed replacement for National 5055/6/7
® Internal recirculate

@ Single TTL compatible clock

® Operation quaranteed from DC to 2.6MHz

« 100% reliability assurance testing in compliance witt
MIL-STD-883

FUNCTIONAL DESCRIPTION LOGIC S5YMBOLS
These devices are a family of static P-channel MOS shift 1
registers in three configurations. The Am2855 is a quad |
128-bit register; the Am2856 is a dual 256-bit register; and 22— N RC oUT A 14
the Am28%7 is a single 512-bit register, All three devices 12: e aunn teamT WA 1 yoq=PinB
include on chip recireulate. The registers are all clocked by n—|we SHIETREGISTER  GUTC[— 12 o = Pin 16
a single low-level clock input., Because the registers are L 7 ygg =Fin 10
static, the clock may be stopped indefinitely in the LOW 0
state without loss of data. Each of the registers has a single
data input; data on the input is written into the register on T
the HIGH-to-LOW clock edge. A single recirculate control e Am2a58 ouTApF—1 Ves < Pin 5
IRC) on each chip determings whether the registers on that /e oAl VSS _ PTH 3
chip are to write data Tn from the data inputs or recirculate e aure =1 Vzg —fin 7
the data appearing on the output. If RC is LOW, new data
is written in; if RCis HIGH then the data on the ocutput will !
e written back into the register input on the next
clock pulse. 22— ne
e o s1z.aT ST REGisTER OUT [— 2 :SDSD"_P::B
Yoo =Flné
MOS-440
LOGIC BLOCK DIAGRAM
{One Register Shown)
A ————
oin STt HCISTER aut 'b ouF
1 P
INPUT
CLOCE
| Am2855 n=128
TO OTHER Am2BEE n = 2548
AEGISTERS Am2857 n=5612
MOS-4
ORDERING INFORMATION CONNECTION DIAGRAMS
Am2855 Am2856
AC
Package Temperature Crder g ne A e E b vgg o
Type Range Number T T T I;' EI W T l:l
16-Pin Molded OIP 0°C 10 +70°C AM2865PC
16-Pin Hermetic DIP 0°C to +70°C AM2855DC
18-Pin Hermetic DIP —85°C to +125°C AM2855DM
R I:l WT OUT |y WG OUT vES
10-Pin Plastic DIP 0°C 1o +70°C AM2856PC Pt
T0-100 Can 0°C 10 +70°C AM2856HC
TO-100 Can _B5°C 10 +125°C AM2856HM Amz2857 Am2856
a o mal"® [ Joe
8-Fin Molded DIP 0 Cte+70°C AM2857PC ouu‘é . G
8-Pin Hermetic DIP 0°C to +70°C AM2867DC o
8-Pin Hermetic DIP —B5°C to +125°C AM28570M malga s
auTe["]a [ Jvas
ves[]s 6 ]¢r
Mo$

544



Am2855 » Am2856 » Am2857
MAXIMUM RATINGS {Above which the useful life may be impaired)

Storage Temperature —65°C to +160°C
Temperature {Ambient} Under Bias T —85°C to +128°C
Vo Supply Voltage Vg =10V to Vgg +0.3V
Vg Supply Voltage T T Vgs ~20V 10 Vg +0.3V
DC Input Valtage Vg —20V to Vgg +0.3V

JPERATING RANGE

Parl Number Ambient Temperature Vigg Vpo Vog
AmZIEEE0M
AmZBEEHM —B5°C 10 +125°C 5.0V 8% ov —12V +5%
AMZBSTIOM

AMZBLEFC, DO
AM2Z856HC ! 0°C1to +70°C 5.0V 15% oy —12V 25%

AMZEEIFC, OC 1

LECTRICAL CHARACTERISTICS OVER OPERATING RANGE {Unless Otherwise Noted)

Typ.
arameters Description Test Conditions Min. iNota 1) Max. Units
VoH Qurput HIGH Voltage IoH = —05mA 2.4 : I veits
VoL Output LOW Voltage gL = 18ma ' ; 04 Volts
] Guaranteed input logical HIGH voltage - l .
Vin  Input HIGH Level for a1l inputs ¥sg-1.0 . Vg +0.3 Volts
Guaranteed input logical LOW voltage Veo —18 Ver -4.2 Vel
Vi Input LOW Level for all inputs S5 5 } 55 -4, alts
Wiy = 10,0V, all other pins GND, '
(TR Input Leakage Current IN - 0.0t 05 HA
Ta =25°C
oo Vo Power Supply Current Tp = 25°C, 20.0 24,0
- tppwH = 160 ns f=25MHz
1 Vag Power Supply Curremt Data = 1010. .. | mA
GG GG ouipuL open 12.0 16.0
i
1e: 1. Typical Limits are at Vgg = 5,0V, Vgg = ~12V, 25°C ambisnt and maximum leading.
fITCHING CHARACTERISTICS OVER QPERATING RANGE (Unless Otherwise Noted)
ameters Description Test Conditions Min. Typ. Max. Units
' Clock Freguency a ] 25 MHz
:¢DWH Llock HIGH Time 018 ! 10.0 L5
wpwl Cluck LOW Time 0.200 | o us
g Clock Rise and Fall Times 10 ! 200 ns
s Sot-up Time, D or RC Inputs {see definitions) tr =1ty = Blns 100 ns
h Hold Time, D or BC Inputs lsee definitiens] tp = tf = B0ns 40 ns
od Delay, Clack to Qutput LOW or HIGH | R =4k, C = 10pF {Mote 3) 160 280 ns
Yin Capacitance, Data In aad RC Inputs (Note 2) I =1MHz, ¥ = V55 II 3 7 pF
8 Capacitance, Clack Input (Nete 2} | t=1MHz, ¥y = Va3 [ 2 ? pF

52 2. This parametcr is periodically sampled bot not 100% tasted. |1is guarantaed by dasign,
3. Abany temperature, tpg min. is always much greater than th D] mex,
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Am2855 » Am2856 » Am2857

=

TIMING DIAGRAM
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DEFINITION OF TERMS

STATIC SHIFT REGISTER A shift register that is capable af
maintaining stored data without being continuous!y clocked.
Mast static shift registers are constructed with dymamic master
and static slave flip-flops. The data is stored dynamically while
the clock is HIGH and is transferred to the static slaves while the
clock is LOW, The clock may be stopped indefinitely in the LOW
state, but there are limitations on the time it may reside in
the HIGH state,
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SET-UP and HOLD TIMES The shift register will accept the ¢
that is present on its input around the time the clock goes fi
HIGH-to-LOW. Because of variations in individual devices, tt
is some uncertainty as to exactly when, relative to this cl
transition, the data wil! be stored. The set-up and hold ti
define the limits on this uncertainty, To guarantes storing
carrect data, the data inputs should not be changed betw
the maximur set-up time before the clock transition and
maximum hold time after the clock transition. Data char
within this interval may or may not be detected.
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Metallization and Pad Layouts

Am2855 Am2856

4 oura
Wa 2 ———— (LY |
GuTE 4 auta 2
13 INB
12 QuTC
INC § — INE 3
aur g ;o OUTE 4
11 IND
Am2857

DIE SIZES: 01017 X 0,142
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Am4025/5025 + Am4026/5026 - Am4027/5027

2048-Bit Dynamic Shift Registers

Distinctive Characteristics

& G MHz data rate guaranteed

# Single 2048 and dual 1024-bit configurations
® Low power dissipation

# TTL compatible data inputs and outputs

On chip recirculate and input select controls
Alternate source to Naticnal parts
Full military temperature range devices available

100% reliabiity assurance testing in compiiance with
MIL-STD-883

FUNCTIONAL DESCRIPTION

The Am4025/6/7 and AmB025/6/7 are military and com-
mercial grade 2048-bit dynamic shift registers. The e
Amda025/5025 is a dual 1024-bit device with on-chip re-
circulate and a load control {LC) comman to both registers,
When LC is HIGH, the two registers recirculate data; when |
LC is LOW new data is entered through the data inputs. The |24 BIT SM T REGISTER il
Am4l26/5026 is similar, but each register has two data in-
puts, selected by separate input select {15} signals. The
Amd0Z7 /5027 is a single 2048-bit register with on-chip re-
circulate and a load control, All the devices can drive one
standard TTL load or three AmS3L series low-power TTL
loads, The select, load command, and data inputs may be
driven by TTL signals. Two high-voltage clock signals, @1
and @2, are required. Internally, each shift register consists
of two multiplexed registers, so that a data shift occurs on
each @1 or $2 clock pulse. The data rate, therefore, is
double the frequency of sither clock signal, 182

LOGIC DIAGRAMS
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8-Pin Hermetic
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Am40/5025 « Amd0/5026 » Am40/5027
MAXIMUM RATINGS {Above which the useful life may be impaired)

Storage Temperature ~85°C to +150°C
Temperature {Ambignt) Under Bias —55C ta +125°C
DC nput Yoltage with Respect to Veg —20V to +0.3V

OPERATING RANGE

Fart Numbior Vgn Yoo Yeg TaA
MMAD2576/7 +5.0V +5% oV 12V £10% —55°C 1o +125°C
MME D25/6/7 +5.0V 5% oV —12V 2 10% 0°C to +70°C

ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)

Typ.
arameters Description Test Conditions Min. [Mate 1) Max, Units
VaH Qutput High Veltage lgH = ~0.5ma 24 Vgg Valts
YoL Output LOW Voltage IgL = 1.6m4 0.0 [X:) Vaits
ViH tnput HIGH Level ?o:aar:':;:e;s";i":eggc‘;: IGH volrage vgg—17 B vgg+0a | Valis
VL Input LOW Lewve! Guaral"tteed input fagical LOW valtage Ve —10 Ves —4.2 Voits
Tor all inputs except clocks
Iy Input Leakane Current VN =—10V, T4 =25°C 10 500 nA
[ Clock Input Leakage Current Vg = =15V, Ty =26°C 50 1000 na
I
Vel Clack HIGH Lavel Vgg —=1.0 Vgg H0.3 Valts
VL Clack LOW Level Vgg ~1B.5 Vgg _14'5J_ Volts
Ta=25°C 01MHz<f<0.1MHz 2 35 |
lgs Vg Curram Wge=h0V, Vog=—12.0v( f = 1L.OMHz 2 35 mA,
Vgl =—120V t=3.0MHz 2 35
t=116ns OIMHz<f<0.1MHz 8 15
Iop Vpp Current Data = 11110000. .. f = 1.0MHz 22 3z mA
f=3.0MHz 48 70

are: 1, Typicat Limits are at ¥gg = 5.0V, Vgg = —12,0¥ and 26° C amblent.

VITCHING CHARACTERISTICS AND OPERATING REQUIREMENTS OVER OPERATING RANGE

Typ.
ramaters Dafinition Test Comlitions Min. Note 1) Max. Units
T Ta =0°Cto +70°C 0.02 6.0
0 Data Rate (Note 2} Ta = —B5°C to F126°C 012 20 -
T
=g° ° 3.0
Clock Frequency {Nate 3| Ta =0°Cto+70°C iul i
s Ta=—55Cto +125°C 0.06 1.0
tad Detay Batween Clocks (Note 3} 10 Note 3 ns
topw Clock LOW Time tar = 2005 [RECE D us
toy Clock Rise and Fal Times 10% to B0% 05 us
ts Set-Up Time, Data and Select Inputs 15 ns
{See Definitions)
" Hald Tinjel, Pata and Select Inputs 20 ns
{Sen Cefinitions) N
] Periad Fram Start of (Nate 3] One Ta =0°C 1o +76°C | 0.165 100 s
n Phase to Start of Other Phase Ta=-55"Cto+155°C 0.165 165
od Delay, Clock 1o Data Out C = 15pF e 80 ns
Z[—DT_F‘Capacitance, Data Input Vin =0, f =1MHz, ' 5 oF
s Coperitance, Select Tnput ar Le All pther ping GND {Note 4} 7 pF
:—_-k&] - Capacitanca, Clack lnput Vg =0, f= 1MHz, All ather ping GND 165 180

23: 2. The Data Rate is twica the freguancy of ajther elock phase,
3. The maximum delay betwean ¢locks (¢ and @ both HIGH] §s a function of junction temperature, The junction termperature is a function
of ambient tamperature and, clock duty cycle, See curves far minimum frequency an page 3.
4, This parameater |35 perfodically sampled but not 100% tested, |t is guarantesd by design.
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AmaD/5025 « Am40/5026 - AmA0/5027

TRUTH TABLES

|

f e )

AmaD25/5025 and Am4027/5027 Am4026/5026
LC IN OUT | DATA ENTERED 15 INPUT 1 INPUT 2 DATA ENTERED
Lt X l'_'l L L X L
L H X L H X H
H X L L H X L L
H X H H B | H X H H
FUNCTIONAL EQUIVALENT OF EACH REGISTER
RITS2, 8.6, ..
1 N7 BITS a
M 3
DATA INPUT :D— QUTPIT
I NEZRITS a
L]
BITEL 45,

{M = MASTER ENJBLE)
5 “HLAVE ENLELE

#

CATA 1M

DATA
ouT
(FOR N =4)

Since the two registers shift on opposite clock pulses, a new data bit is
entered on both & and 2. Data entering the register on ¢4 will appear at
the cutput on ¢4 (from the negative edge of ¢4 to the negative edge of ¢a].

MO5-4

DEFINITION OF TERMS

Dy Shift Register A shift register in which data storage
oceurs on small capacitive nodes rather than in histable logic
circuits. Dynamic shift registers must be clocked continuously to
maintain the charge stored on the nodes.

4, P2 The two clock pulses applied to the register, The clack is
ON when it is at its negative voltage level and OFF when itis at
Vgg. Data is accepted into the master of each bit during one
phase and is transferred to the slave of each bit during the other
phase.

Clock delay time. The time elapsing between the LOW-to-
HIGH transitian of one clock input and the HIGH-to LOW tran-
sition of the other elock input, During tgd both clocks are HIGH
and all data is stored on capacitive nodes,

5-50

topw Cleck pulse width., The LOW time of sach clock sign
During thpw one of the clocks is ON, and data transfer betwe
master and slave or slave and master occurs.

tyt Clock rise and fall times. The time required for the clc
signals to change from 10% to 90% of the tatal level char
oceuring,

1;{D} Data setup time, The time prior to the LOW-to-HI¢
transition of ¢ during which the data on the data input must
steady to he correctly written into the memory,

th(D} Data hold time. The time fellowing the LOW-to-HIt
transition of ¢ during which the data must be steady.
correctly write data into the register, the data must be applisd
t;{ D) before this transition and must not be changed until th
after this transition.

tpd The detay from a HIGH-10-LOW clock transition to corr
data present at the register output.



Am40/5025 - Ama0/5026 « Am40/5027

SWITCHING WAVEFORMS

BT ] BITZ | | BITN I prner .| BITH»2
i | | [ BT | BIT2
JE— ViH
T -] 1% — ———
¢l
cLotK :
- L
o ! 9o - ——— wn A ———F e
= 0 L S

LOCK AATE

DATAIN X X
ViL

INBIT 1 INEBIT 2
oo ’& .
BaTa OUT 15V X7 t.st
- Yau

CQUTEIT1 OUTEIT 2
Clock Rise Time 20ns
Clock Fall Time 20ns
Output Load 1 TTL Load
MOS-248
Metalfization and Pad Layouts
Amd4025/5025 Am4D26/5026 Am4027/5027
OUT A OUT A
veo : i 15 wpp
I " i 14
Vg Yoo
(]
LC 15A
125
INE b7 :?S L]
vgg Ve
OUT B QUTH
DIE 512E Q,145™ X Q.162" DIE S1ZE 0,145 X Q.i62" DIE SIZE 0.145" X 0.152"
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Aman/5025 « Am40/5026 - Am40/5027

OPERATING CHARACTERISTICS

Guaranteed Minimum Clock Maximum Clock Frequency Guaranteed Maximum tgp
Frequency Versus Temperature Versus Temperature Varsus Temperature (Note 2)
L0k T 47 100
£ L. ] L]
1 T > | —] T —
5 : - - 4.5 X A—\-'—' _.-1—|_|
R g . [, 2 10 N
i ] E \ k M, |
3 ; 2 ! s
o ol E a4 . - £ ‘T\ = —
Som v ' = of— I L
= w 3 2 ]
% 5 e | \ . E B \“*
5 —- 1 Vop = =50V F = T
el 5 azp oo 4 '-:'__I-l’_“—'_‘l"
] = Vap ™ 170V = L
E o 2 [ N D1 ! N
2 = E g Ve oTV LN ——! TS W
z % Vg = GND 1 1
2 n = 40 - I oo 1 [ 1
[oH 00 g 20 4% BO En g 120 4a —60 - 0 &0 0o 144
TA-AMBIENT TEMPERATUAE - °C TA-AMEIENTTEMPERATURE—’C TA—AMBIENTTEMPERATLIHE -
Typical Power Supply Current Typical Power Supply Current
Wersus Data Rate Versus Temperature
T - 8 [, = 155w
| e * ]
" T 1 [l “ ) Vpp = <53V
: -4 1 = ] o VgguOND
,' 1.0 _g 56 \\ _¢;=30Muz ]
S ‘/ h ! Y 5z P = B0ns
a I L L~ F N Vg = —1B5Y
2 I V- 126V P ™
£ ool : g N
: 'R ] Il Wpp =53 4 o 44 I
= z
= { Vgg=GND ] Y e 2
a ) Ta =750 ] E ] :
- f—{—1 o . 36 |
’ 1 Vg~ ~10.6Y [ |
a1 az
0 10 20 30 40 5D D 7D 8D 9O -0 0 4 B 120
Ipp = mA Ty, — AMBIENT TEMPERATURE - °C
Typical Power Supply Currant Versus
VoH Versus lgH Clock Pulse Width tapy
18 =" r [=t)
o AR F i
Lvgg=-12v] | Ta"25CT 56 —
4y, -2y } /
I | Nt 54 |
k4 i | 1 < |
£ ol |——1 . o gl g sz
1 /‘r’] I J |
Tz B —3 8 g Vo - — 185V ]
£ ]\ Ta= 1250 £ -
3 - ! Vy=—1B5Y
TauT5'C o5 4 Voo = 5.3V
AT /1 .
y l— [ | sl s Veg2GKO ]
z ' / ¢p=3mH
. ¥ mHz
o . 44 2
0 20 —40 -60 -B0 -0 B0 a0 100 110
VQHlNEGATIVEWITH RESFECT TQ \"ssF—VDLTS dpw—ni

MD5-449
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Am4055/5055 - Am4056/5056 - Am4057/5057

Quad 128-Bit, Dual 256-Bit and Single 512-Bit Static Shift Registers

Distinctive Characteristics
¢ |nternal recirculate

¢ Qperation guaranteed from DC to 1.5MHz
& 100% reliability assurance testing in compliance with

# Single TTL compatible clock MIL-5TD-8BB3
FUNCTIONAL DESCRIPTION LOGIC SYMBOLS
These devices are a family of static P-channel MOS shift ’
registers in three configurations. The Am4055/6085 is a |
quad 128-bit register; the Am4056/5056 is a dual 25B6-bit 2—Jina AC ouTafb— 14
register; and the Am4067/5057 is a single 512-hit register, ':: ::: Amdgs30ss orTef——a Fin 8
All three devices include on chip recirculate. The reqisters n—-yJine smlff? REGISTER  OUT € f—— 12 Vss '_ Pin 16
are all clocked by a single low-level clock input. Be- e auro——7? Vzg - Pin 10
cause the registers are static, the clock may be stopped '
indefinitely in the LOW state without loss of data. Each of v
the registers has a single data input; data on the input is P
written into the register on the HIGH-10-LOW clock adge. T—ma amemsamess A2 .
A single recirculate cantrol {RC) on each chip determines 1—InE JouaLzsearr Vgg =Pin§
whether the registers on that chip are to write data in from & ——q¢F wTef—4¢ Vpp= Pf“ e
the data inputs or recirculate the data appearing on the VoG = Pin?
output. If RC is LOW, new data is written in; if RC is HIGH 1
then the data on the output will be written back into the
register input on the next clock pulse. z—Im i
512517 B hegisten 4T |_ 3 Vgg-Pina
5 =——d CP Vop = Flng
Vg " Ping
MOS-450
LOGIC BLOCK DIAGRANM
{One Register Shown}
Mf ———
BRI o P> o
4 l——'cp .
INPUT ————t
CLOCK
| AmdQ55/5055 n= 128
AMADSE/E056 1 = 256
ADEInER AMAgE7/E057 n =812
MOS-451
ORDERING INFORMATION COMNECTION DIAGRAMS
Amd4055/5055 Amd056/5056
Package Temperature Order Re ]
Type Range Mumber ma[]
16-Pin Molded DIP 0°C 1o +70°C MMEO55N wo ]
16-Pin Hermetic DIP 8°C to +70°C MM50550
16.Pin Hermetic DIP —55°C 10 +125°C  MM40BGD cut 8]
TO-100 Can 0°C 10 +70°C MMB056H el
T0O-100 Can —65°C10+126°C  MM4DBEH re ]
8-Pin Malded DIP 0°C to +70°C MMEDS7N out o]
8-Pin Hermetic DIP 0°C ta +70°C MM50570 ves [l
8-Pin Hermetic DIP —55°C to +1256°C MMA057D
MOS5-452
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AmA40/5055 « AmA0/5056 + AmAa0/5057
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65"C to +160°C
Tomperature (Ambient) Under Bias ~55°C 10 +125°C
Vpo Supply Voltage Vgg —10V to Vgg +0.3V
Veg Supply Voltage Vgg —20V to Vgg +0.3V
DC Input Voltage Vgs —20V to Vgg +0.3V

OPERATING RANGE

Fart Number Ambient Temperature Veg Voo VGG

Amanss
AmA4056 —56°Cto +125°C 5.0V =5% ov —12V £5%
Amans?
AmS5055
AmEQSES 0°C o +70°C 5.0W 5% oy ~12V 5%
AmS057

ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE {Uniess Otherwise Noted)

Typ.

Parametsrs Dascription Test Conditions Min, {Mota 1} Max. Units
VoH Output HIGH Voltage gy = —0.5mA 24 Volts
VoL Cutput LOW Veltage loL = 1.6mA 0.4 Vol

Guaranteed input logical HIGH voltage | 4055/6/7 | Vg5—1.0 Vggt03
v Input HIGH Level I_..__..._ _— Volis
H P " for all inputs 5057677 | Vgg—1.5 Vggr0.3 °
Guaranteed input logical LOW voltage
v | Vee—18.5 Vge—4.2 Valt
IL nput LOW Level for all inputs 55 85 alts
Vin = =10.0V, all other pins GND,
ITH Input Leakage Current Tp = 26°C 0.01 05 A
Ta = 25°C, 1 f 5 2.2MHz 15.0 200
1 v P Supply €
oo Do Fower Sopply CUIMERt | 4 ppwH = 160 ns [ t < 10KHz 130 18.0
. Vesp Power Supply Current Data= 1010.., | = 1.8MHz 10.5 15.5 mA
T r —— e —— e —— | —f
GG GG or Suppiy Lurre output open H f< 2.2MH2 130 19.0
| f < 10KHzZ 6.5 9.0

Note: 1, Typical Limits are at Vgg = 5.0V, Vgg = —12V, 25°C ambient,

SWITCHING CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted}

Ama055/6/7 Am5065/6/7

Parametars Description Test Conditions Min. Typ. Max. Min. Typ. Max. Units
f Clock Frequency [ o 1.0 a 1.5 MHz
topnH Clock HIGH Time ! o4 10 | o23 100 us
topwle Clock LOW Time 04 L 0.3 o L5
1, t§ Clock Rise and Fall Times 200 200 ns
tg Set.up Time, D or RC Inputs (see definitions) to= 1= 10ns 260 10° ns
t Hold Time, © or RC inpuls {see dafinitions] tp=tf = 10ns 120 40 ns
tod Detay, Clack to Qutput LOW or HIGH R =4k, C|_ = 10pF 350 700 250 345 ns
Cin Capacitance, Data and BC Inputs (Note 2} f = TMHz, Vi = Vg3 4 7 4 7 oF
Gy Capacitance, Clock Input {(Note 2} f = 1MHz, V| = V55 14 14 pF

Motes: 2. This parameter is periodically sampted but not 100% tested. It 15 guaranteed by design,
3. Al any temperatura, toy min, is always much greater than ty (D) max.
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Am40/5055 » Am40/5056 « Am40/5057

TIMING DIAGRAM
o] —ft— -
+hy
5\«' ams H% AV lmx&
[+ i B L
1% L air%
oy : } ov
i__|,max._h . 1
10 MAK.
0 7 ¥, 5y
R
N ¥iL ViL ”"”."".”.‘ o
thMAX, - I MAN._
":, WAX. e [Ty -
B Y Y W Y W T T v L, " e
» V . ] R "
o - - " A" Fa¥a) A’A ;’s’;’a“’;’a’a’A’;’g’ oy
bt 1. MAX _.._| 1yg BAX
5 | -5
av 3 av
WRITING NEW CATA RECLACLLATING
MOE-453
PERFORMANCE CURVES
Typical Data Qutput
HIGH Current
Versus Data Output Voltage
25
KEY TO TIMING DIAGRAM [ |
sgl_Ta= —E6°e)
WAVEFORM IKPUTS SUTPUTS g 15 —\_‘\"“ fa > '?EGT
% —l— B N Te = +125°C
' T | I !
AR R s 0.4
i e N
051 VoD =GHD-
USDSD= +5.0v N
w Vg =120V
wangr " LLBE
L e Gdhe T
OH '
L a Typical Power-Supply Currents Typical Propagation Delay
mey cnange  LLCED Versus Frequency Versus Amhient Temperature
FRCMLTOH FROM L TOH a2 - 200
an l ! L %Sntl: ol I"DID i T .ll
18— — I | I : f !
M DANTCARE,  CHANGING, i H 25°C __,....--,/’r % R ) ,// ]
ANY CHAN —
e I e ! __! 1|2's'.='c“H [t = _/,/
L2 il T 'ea ] [ T g i
2 10—‘ TIT i “secli i 5 - =
E AT T A F1 Pl l
2 ol i| ZOTCL | e & o t
L Ll g . ! Vgg = +6.0V
A EFE T e uss- £ o d i | vpo=ov
1k 10k 1004 ™ ane -B5 235 -15 5 25 45 65 BS 10515
CLOCK FAEOUENCY —-Hz AMBIENT TEMPERATURE - “C
MOS-454

EFINITION OF TERMS

ATIC SHIFT REGISTER A shift register that is capable of
intaiming stored data without being continuously clocked.
st static shift registers are constructed with dynamic master
1 static slave flip-fieps. The data is stored dynamically while
¢ clock is HIGH and is transferred to the static slaves while the
¢k is LOW, The clock may be stopped indefinitely in the LOW
te, but there are limitations on the time it may reside in
+ HIGH state,

SET-UP and HOLD TIMES The shift register will accept the data
that /s present on its input around the time the clock goes from
HIGH-ta-LOW. Because of variations in individual devices, there
is some uncertainty as to exactly when, relative to this clock
transition, the data will be stored. The set-up and hold times
define the limits on this uncertainty. To guarantee storing the
correct data, the data inputs should not be changed betwesn
the maximum set-up time before the clock transition and the
maximum hold time after the clock transition. Data changes
within this interval may or may not be detected.
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Am40/5055 « Am30/5056 « Am40/5057

Metallization and Pad Layauts

Am4055/5055 AmA066/5066

RC

le QUT A ¥ ¥op
NoA N & 1
ouTa QuTa 12
13 1%
12 guTo
[+ %8 3
vl o ce 4
n ke

DI1E SIZES 0,101 X 0.140™




Am9401/Am2401

Dual 1024 -Bit Dynamic Shift Register

Distinctive Characteristics
® Single +5V power supply
High speed — 2MHz min.
Single phase TTL clock
Low clock capacitance — 7.0pF max.
Low Power 315 mW max. @ 2MHz
40 pW/bit typ. @ 2 MHz
Chip select, write, and recirculate logic on chip

# 100% reliability assurance testing in accardance with
MIL-STD-883

FUNCTIONAL DESCRIPTION

The Am@407 is a dual 1024-bit dynamic shift register built
using ifon-implanted, M-channel, silicon gate MOS tech-
nology. The device aperates from a single +56 volt power
supply and all inputs and cutputs, including the efock, are
directly TTL compatible. Data is entered intg the register
on the LOW-to-HIGH transition of the clock input. New
data appears on the output following the HIGH-to-LOW
clock transition. There are two chip select inputs, CSx and
EY-’ if either is HIGH then the data in both registers
recirculates and the outputs go 1o a HIGH impedance OFF

state. If hoth chip selects are LOW, then the outputs will be

LOW for LOW data and OFF for HIGH data {similar to TTL

LOGIC SYMBOL open collectorsh. When the chip is selected, the write-
recirculate lines cantrol the entry of new data, If W/R is

4 1 HIGH new data is written into the corresponding register; if

L ‘ WR is LOW, the data on the cutput is recirculated. An
3w, Wiy gy f—— 1 internal pull-up resistor to Vg is provided at R_. This
15 ———{IN2  amovAreay A 2 point may be connected ta the output to establish the

e DU“Q‘;Ing“-B” osra " HIGH logic level. Many register cutputs may be connected
s REBISIER T " 1ogether with the Ry connected only once. The AmS401 is
8 i s 2 high perfarmance plug-in replacement for the Am2401,
Vee ~ Pin 18
GND = Pin 8
MOS-455
LOGIC BLOCK DIAGRAM
IN
N O |I st meonTer  OUT i
oH G—_ CLOCK
Wit
Ty _
= d ) ]

—_——
T EECONDG REG!STER

Maote: Only ona register shown.,

MOS-456
ORDERING INFORMATION CONNECTION DIAGRAM
Top View
ow 11 * 18[]Vee
Package Temperature Order Order Ae[] 2 15[ Jinz
Type Range Number Number ~s 1 Flour2
16:Pin Molded DIP~ 0°C to 470°C  AMS401PC  P2401 wE 4 [ 1"
16-Pin Hermetic DIP 0°C to +70°C  AME401DC  €2401 Sx[]= 12 [wRy
16-Pin Hermetic DIP —B5°C to 1125°C  AMS401DM @[ 1 3e
e[ ¢ 10 e
aun[]e 3 [Jne
Mote: Pin 1 is marked for arientation.
MOB-457.
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Am9401/Am2401
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature

—65°C to +160°C

Temperature {Ambient) Under Bias

—B5°C t0 +126°C

Power Dissipation 1w
Voltage on Any Pin —0.5¥ to +7.0V
QOPERATING RANGE
Part Number Armbient Temperature veo
AmMg401, 2401FC,. DC o'C 1o +70°C 5.0V + 5%
AM9401 DM -55°C tp +125°C GOV & 5%
Am240 Am9401
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE Typ
Parameters Description Canditians Min, (Notwe 1} Max. Min. Typ. Max. Units
L] Input Leakage Current VN = 5.25V I 14 10 HA
Lo Qutput Leakage Current YouT = 5.26Y ] 100 100 nA
Ta=25°C 70 50
Ve = MAX,
1 Ypepo Current : =0 *
cc cC 80% Duty Cyels Ta =UCw +70°C 80 60 A,
Ta==-55"Cto+135°C 50 | B0
ViH Input HIGH Lave! 2.2 2z Valts
ViL Input LOW Level =03 065 | ~0.3 065 | Vol
laL Qutput LOW Current VoL = 0.45V 6.3 10 6.3 mA
VoL Output LOW Voltage bgL = 1.6mA, R connected 0.45 045 Wolts
VoM Qutput HIGH Valtage: 10H = —1mA, R, connacted 24 Voo § 24 Vee | Vol
AL Internal Load Resistor 0.5 15 3.0 05 3.0 kit
MNota: 1, Typical vaiues are at 25°C and Ve = 50V,
SWITCHING CHARACTERISTICS OVER OPERATING RANGE Aﬁ:‘" Am3401
Parameters Description Conditions Min, (Nete 1) Max. Min. Typ. Max. Units
frax Maximum Data and Clock Hate 1.0 2.0 MHz
Ta=25°C 1.0 1.0
Ta =0"Cto+70°C 25 2
frnin Minimum Data and Clock Rate A < 5 kHz
Ta = —55°Cto +125°C 100
) Ta =0°C to +70°C 0
thmnil} Clock LOW Time 08 10 0.4 s
Ta = —B5"Cto +125°C a
Ta =25°C 0.2 1000 | 0 1000
topwlH} | Clock HIGH Time Ta =0°Cto +70°C 0.2 42 | o1 a s
Ta = —65°Cto +125°C 0.1 1.0
t. b Clock Rise and Fall Times 50 50 ns
tg Bata and Control Set-Up Time 200 B0 ns
1 Data and Control Hold Time 150 150 ns
y . R connncted (Nowe 2) 320
tpg Delay, Clock or Chip Select to Quipur G( = 1000F, Load = 1 TTL gate 260 500 160 Note 2 nsg
Note: 2. © = 20pF for AmB401, Tha capacitive 1ead i3 limited primarlly by the Intarnal load register,
CAPACITANCE (TA = 25°C) Am2401 Amg401
Parameters Description Conditions Min. Typ. Max. Min, Typ. Max. Units
CiN Capacitance, Al Data Inputs 4.0 7.0 440 7.0 pF
- f=1MHz, vy = 250 mY
Cs Capacitance, Clack Tnput All Pins at Ry Ground 4.0 7.0 4.0 7.0 pF
CouT Capacitance, Data Output 10 14 5.0 10 pF
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Am940t/Am2401

SWITCHING WAVEFORMS
um“‘“
” ]ﬁ m
l-——-. ——|-—'n
i _—|
DATAIN
WA YYVYY A X il A A 15
=
YiL
i o]
Ve :
ID&T:&S;;I\: -5EE NDTE%‘S& llll/_/ TEE MOTE 1.5%
Vo !
Note: HIGH laval on output is established by externally connectad laad resisior,
MOS-458
TYPICAL PERFORMANCE CHARACTERISTICS
Power Supply Current (lgg} Temperature Dependence of
Versus Data Rep. Rate Output LOW Level Sink Capability
&0 TONSTENT L BT
DuTY @ 2 VgL =045V —
sul ConsTANT | GYCLE=s80% ] o — ' °
PLILSE + ZOt F.m' —
WIDTH-_ 10 1 s 1B — | [ _
4« =
1 \—l_ a 19 _L E i |
:J an = ! E 14 Vcc i 1
e ’ | et T " b
20 e F s S COUTANT T S SR G 2y e N
; WIDTH = 40Dns 3 T ™ Ny
i ' 3} ]
1 : g AL 1L 1,
=== DATA =0 £ Bl “WORST CASE LIMIT
ol=—= DATA =1 4 I ] | |
[13 10k 10dk i 1M 53 - 25 O 25 50 7% 0] 125
BATA AEP AATE — Hz AMBIENT TEMPERATURE . °C
Minimum Data Rate
Power Supply Current (lgg) and Maximum Clack Delay
Versus Ambient Temperature {0°C} Versus Ambient Temperature
L:ul T T 100 « I‘Oﬂs ’
= 2MH;z . —F— —— —F - —— =
55 |- tap. = 4000s F BT T O A
2 Yoo v 525V ] :L 10k sl 0 §
1 50 T [ —
[ 3l =
u = -+ P __|_ . 5
* a8 —+— - P - Tms
w \ o e R e T e a
z ™ S i g m
L 40 T 2 [ fo T L
= N 2 i, ! I 10ms =
= el : | ]
— = e 1 o
B \# I~ i B
a0 : .-‘\l 10 1 | 10 ma
-50 -25 O 25 EO 5 103 128 v} MW 2o 30 40 s 60 0
AMBIENT TENFERATURE —°C AMBIENT TEMPERATURE — °C
MO5-459
TRUTH TABLE
W/R | CSx | ©Sy | Dy | DATA ENTERED ouTPUT OPERATION
X X H X Dy {t-1024) OFF Deselectad, Recireulate
* H x ® Dypy (t-1024) OFF Deszlected, Recirculate
H t L L LOW DBy {t-1024} Read, Write
H L L H HIGH Dypy [t-1024} Head, Write
L L L X Dy (1-1024} O (r-1024) Read, Recirculate
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Am94p1/Am240

APPLICATIONS

AS
Dn
I T eyl gril— ‘ S oy e Wty hy o
T et N ria w0 v L PR Y]
=7 TR e = .S ol = e A ol [ e A
o mr = i :D i m :D ] "
E =8
N
1
Ay —qn 57y
oy
I Wy wly gy | |—<-~l wihy wily gyt f— | o wEy Ry gy f— wi WA ey gy
"1 Am2da1 LN Wy Ame LY LH Db " w L Py
[IIET AT B - DuAL I il AL 1854 mT Pkl DM wIT
e aopgrem T3 e neeem T b e WA - atmaren 2T
:D -] ALz '@ o5 LH EY L o :D es L f—
€3 B; G
e il
TOTTL
4k x 4 REGISTER ARRAY
Eight Am2401%s form this 16k register array. Data inputs {Dg-D3} and data outputs {Qp-Q3) may be
connected directly to TTL. Note that the Ioad resistors are only connected once to each line. A pair of
devices {a 1k x 4 section} is selected by address hits Ag and Aq. The data in the selected devices are read
out and, if R/W is LOW, updated with new data. All clack lines are driven from TTL levels,
MOS-460

Metatlization and Pad Layout

DIE SIZE 0.133"" X 0.142"

¥ee
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First-In First-Out Memory

NUMERICAL INDEX

Am2812/2812A 32 % 8 First-In First-Out Memaory
Am2813/Am2813A 32 x 9 First-In First-Out Memory
Am2841/3341/

2841A 64 x 4 First-In First-Out Memary







Am2812 / Am2812A - Am2813/Am2813A

32x8 and 32x9 First—In First—Out Memories

Distinctive Characteristics

® Completely independent read and write operations ® Am2812 has serial or parallel input and output
® “Half-full” flag ® Dataratesup to 1 MHz
FUNCTIONAL DESCRIPTION LOGIC SYMBOLS
The &Am2812 and Am2B813 are 32 word by B-bit and S-bit 1
first-in first-out memories, respectively, Both devices have com-
pletely independent read and write controls and have three- ’ o oE ap ,
state outputs controlled by an output enable pin {QE), Data 28 :l g_'— g
on the data inputs (D;} are written into the memary by a pulse g; c: a;—u-—— 1o
on load (PL}, The data word autormatically ripples through = g; ot E;;— .
the memory until it reaches the output or another data word. ‘2(‘) '303 gs— :;‘
Data is read fram the memory by applying a shift out pulse 18— onfp—— 13
on PD. This dumps_ the word on the outputs {0_;} and the next S SL wa FLAG R o *
word in the buffer moves to the ocutput. An output ready sig- T |
nal {OR]) indicates that data is available at the output and also 7 8 ® §
provides a memory empty signal. An input ready (IR} signal Vgg = Pin 24
indicates that the device is ready to accept data and also pro- :DD - E:" ;6 0
vides a memory full signal. Both the Am2812 and Am2813 ee-re |
have master reset inputs which clear all data from the device ' b OF T G
{reset to all LOWs), and a FLAG signal which goes HIGH when ;*: g; g;— ;
the memary contains more than 15 words. ;g gg E:—-—m ?1
The Am?2812 can perform input and output data transfer on a 2 35 n A g——- 12
bit-serial basis as well as on 8-bit parallel words, The input 20 n; oyf—— ™
buffer is in reality an 8-bit shift register which can be loaded in - o | I
parallel by the PL command or.can be loaded serially through % I - LAG Pof—— -
the Dg input by using the SL clock. When 8 bits have been Ve = Pin 24 ? |
. . . . . ]
shifted into the input buffer serially, the 8-bit word auto- Vpg - Pin 16 4 19
matically moves in parallel through the memory. The output Vag - Pin2 MOS-41
includes a built-in parallel-to-serial converter, so that data can
be shifted out of the Q7 output by using the SD ciock. After CONNECTION DIAGRAMS
8 clock pulses a gew B-bit word appears at the cutputs. Top Yiews
The timing and function of the four control signals, FL, IR, PO, Am2812
and OR, are designed so that two FIFQs can be placed end to Gy D7 Dy (R wgs Dy D5 Dg 07 FLAG PL 5L Vpp Of
end, with QR of the first driving PL of the second and iR of the OO nnononnono
second driving PD of the first. With this simple interconnection, ® T I MW MW W8 T RS
strings of FIFQs cam controi each other reliably 10 make a
FIFO array any number of werds deep. )
1 z 3 1 B [} T a a w o1 12 13 1
ORDERING INFORMATION H!EL ln_n| % lZJl &l |?|o |E| |0_2| |0_3] g |0_a| |I=_|5 [*?Ie
Am2813
Dy by D3 IR Wgg Ba Op Dg Dy FLAG PL Dz Yup Qg
Am2812 Am2813 Ogooooonoanmomnin
Packaga Temperature Oeder Order Mo 2% % M 23 T M w18 s 17 1%
Type Fraquency Range MNumbar Number
Hermetic DIF S00KHz ¥Cto +70°C AM2812DC AM2B13DC
Hermetic DIF  500KHz ~ -B5'Cto +85°C  AM2812DL AMZBI3DL
Hermetic OIF  1MHz 0°C ta 1 70°C AM2812ADC  AMZB13ADC )
Hermetic DIP TMHz -E%°Cto +85'C  AM2812ADL  AMZBIZADL
HermeticDIF E00KHz  —55°C to +125°C - AMZ8130M
Hermetic DI TMHz 55°C 1o 4 125°C - AM2812ADM
1 2 K] 4 5 [ i B 1] 10 11 12 13 1
Sjujsjepuiasyupenypepags
Mote: Fin 1 is marked far onentation. WMOS-462
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Am2812/Am2812A « Am2813/Am2813A
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature

—65°C to +150°C

Temperature (Ambient) Under Bias

—55°C 1o +85°C

Vpp Supply Voltage

Vgg —7V ta Vgg +0.3V

Vigg Supply Voltage

Vgg —20V ta Vgg +0.3V

BC Input Voltage

Vgg —10V to Vgg +0.3V

OPERATING RANGE

} Part Number Ambient Temparaturs Veg | Voo ’ Vao
AmM2812DC, Am2812ADC 0°Cto +70°C GOVesN | ov l 12V 25%
Am2ZB13DC, Amz8T3ADC |

%E——- —-55°C o +85°C 5.0V £5% ov =12 5%
Am28130M, Am2813ADM -55°C to +125°C BOV=5m | ov | —12v=b%

ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)

Typ.

Parameters Daseription Test Conditions Min. mi‘: ) Max. Units
YaH Output HIGH Valtage gy = 300mA Vgg —1.0 v
Voo Cutput LOW Yoltage lgL = 1.6mA 0.4 v
Vi Input HIGH Leve! Vg5 —1.0 v
Vil Input LOW Level B - 03 v
he Input Leakage Current Vin = 0V {Note 2} 1.0 WA
1|H Mare 3] Input HIGH Current VN = Y55 —1.0V (Nowed) 250 A
Vpup rmpm Pull-up Initiation Voltage {Note 2) Vss - MIN. 20 v

] Veg = MAX, 2.2 v
VREAR WVoltage at Peak Input Current {(Note 2} Vg5 —1.5 v
1BAR Maximum Input Current {Note 2} 16 mA,
1GG Vgg Current (Mote 5} :II"i ;2505:‘2-::0:;5»_0 " iﬁ m&
o0 Vpp Current Ta =0°C :o +30°C o 30 a5 A
Ta = —55°C to +BEYG 85
Motes: 1. Typical imits are at Vgg = 5.0V, Vg = —12.0V, Ty = 26°C
2. Pull up clreuit on Am2B13 only, See graph of input V-| character|sties,
3. Am2B13ADM and Am2B13ADM: 155 is guaranteed far Tp = —55°C 1o +125°C
SWITCHING CHARACTERISTICS OVER OPERATING RANGE
Am2812/Am2813 Am2812A/Am2B13A

Parameters Canditions/Mote Test Conditions Min. Typ. Max. Min. Typ. Max. Units
fo Maximum Paralle! Load ar Dump Frecuency 05 1.0 MHz
tIR + Delay, PL ar SL HIGH 1o IR {n-Active 100 300 1100 B0 300 450 ns
tR— Dalay, PL or SL LOW to IR Active 100 250 800 0] 250 400 ng
taHIP Minimumn PL or PO HIGH Time 100 100 80 ns
tpy LiP} Minimum PL or PO LOW Time 100 100 g0 ns
tonyH IS} Minimum 3L ar SD HIGH Time AmIE12 only 50 350 300 ny
towHIF) | Minimum PL or PD HIGH Time Am2813ADM Cnly 200 ns
tngrP.'! Minimum PL ar PD LOW Time AmZE13ADM Only 200 ns
towlL (8 Minimum SL ar S0 LOW Time AM2312 only 350 350 200 ns -
th(D) Data Hold Time 190 300 170 250 ns
tiD} Data Set-Up Time :: ::: 102 Qg ng
oA+ Dulay, PO or 5D HIGH to DR LOW QE HIGH 100 450 1100 100 350 520 hg
tOR-- Dealay, FD or §0 LOW to OR HIGH GE HIGH 100 400 850 100 300 470 ns
tpT Ripple through Tima FIFQ Empty 10 B HE
toH Dalay, QR LOW to Data Dut Changing PD =10W B0 200 50 200 ns
tDaA Datay, Data Qut to OR HIGH PD = HIGH a 100 b] 100 ns
TMAW Minimurmn Raset Pulse Width [Z8[1] B00 ns
Do Delay, QE LOW to Qutput OFF 600 500 ng
tED Dalay, OE HIGH to Cutput Active 600 500 Ak
o5 |18 | m
Cl Input Capacitance 7 7 pF

Nartes: 3. |R s actlve HIGH on Am2813 and active LOW on Am2812.

<. Minimuom and maximum delays generally accur at opposite temperatura axtramas, Davices at epproximately the same temperature will have

campatible swltchlng charactaristics and will dr|va sach other,
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Am2812/Am2812A « Am2813/Am2813A

TIMING DIAGRAM

ot AT LEAST tpyH AT LEAET tp,, L
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Mote: IR inverted an Amz312,
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P or 50 i 1 ]
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CR+ MIN.
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wax,
[ —-|tD,a-.._._

1 %
DATA QUT
W - 9% MO 5400

USER NOTES KEY TO TIMING DIAGRAM

1. Whean the memory is empty the last word read will remain an
the outputs until the master reset is strobed or a new data

[

ToR*

. . WAVEFORM  INPUTS DUTPLTS

word falls through to the output. However, OR will remain
1 L i = H i MUST BE WILL BE
LOW, indicating data at the output is not valid. MusT B TiLL e

2. When the output data changes as a result of a pulse on PD, the
OR signal always goes LOW before there is any change in wiLL B
output data and always stays LOW until after the new data m:‘;‘}’;:’;’r‘ﬁ CHANGING
has appeared on the outputs, so anytime OR is HIGH, there FROMHTOL
is good, stable data on the outputs.

3. If PD is held HIGH while the memory is empty and a woerd M?@gj‘:a‘rﬁ‘ CramNG

is written into the input, then that word will fall through the FROMLTOH
memory to the output. OR will go HIGH for ane internal

cycle (at least tgpe) and then will go back LOW again. The ggﬁ‘;:mgé g}r':_'r“EGrNG:
stored word will remain on the outputs. If more words are PERMITTED  UNKNDWN

written into the FIFQ, they will line up behind the first word
and will not appear on the outputs until PD has been brought
LOW.

4, When the master reset is brought LOW, the cantrol register
and the outputs are cleared. TR goes HIGH and OR goes LOW. Pull-up Characteristic Input
I1f PLis HIGH when the master reset goes BIGH then the data Current Versus lnput Voltage

on the inputs will be written into the memory and {R will ¥ us

return to the HIGH state until PL is brought LOW. If PL s ;I

LOW when the master reset is ended, then IR will go LOW x -20

but the data on the inputs will not enter the memory until §

PLgoes HIGH. 5 16 AT
5. The output enable pin inhibits dump cemmands while it is 3 \ 7Y

LOW and forces the Q outputs to a high impedance state. ; e ®'e \
6, The serig! load and dump lines should net be used for intercon- E ! | \HE

necting two FIFOs. Use the parallel interconnaction instead. L oNg | |
7. 1 less than eight bits have been shifted in using the serial load 3 o P4

command, a parallel load pulse will destroy the data in the _Z:{‘ o 10 20 30 40 50 40

partially filled input register. Vi INPUTVOLTAGE — ¥gg WOS-467
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Am2812/Am26812A » Am2813/Am2613A

LOGIC BLOCK DIAGRAM

5
y | ] '_rb——r o
a
B I —— b_fr?—"' 3
. EGRGRIT 20A2EIT FOR DT BOR SEIT H H
REGISTER RFGISTFR REGISTER AEGISTER » -
k4 [ 1 ] 3 S
' I —
L. o ’_b—- ]
4 STROSE STRUBE STRUBE STNOBE MF —
I~ 5
PL —e] — s a —15 op— — 5 a 3 1] |— >
CONTROL c C TONTROL
LoGic Ry “ o 3 | Losic
1R et — R . A - (IR
™ L] 1 MR WA MF o
[+] [+] [+]

MOS-463

DESCRIPTION OF THE Am2B812 and Am2813 FIFO
OPERATION

The Am2812 and Am2B13 FIFOs consist internally of 32 data
registers and one 32-bit control register, as shown in the logic
block diagram. A %" in a bit of the contral register indicates
that a data word is stored in the corresponding data register. A
“0" in a bit of the contral register indicates that the corre-
sponding data register does not contain valid data. The control
register directs the movement of data through the data registers.
Whenever the nth bit of the control register contains a 1" and
the {(n+1)th bit contains a 0", then a strobe is generated causing
the (n+1)th data register to read the contents of the nth data
register, simultancously setting the {n+1)th control register bit
and clearing the nth control register bit, so that the control
flag moves with the data. In this fashion datz in the data register
moves down the stack of data registers teward the output as long
as there are “empty” locations ahead of it. The fall through
operation stops when the data reaches a register n with a *"1"" in
the (n+1)th control register bit, or the end of the register,

Data is initfally loaded from the data inputs by applying a
LOW-to-HIGH transition on the parallel load {PL} input, A "1 is
placed in the first control register bit simultanesusly, The first
control register bit is returned buffered, to the input ready {IR}
output, and this pin goes inactive indicating that data has been
entered into the first data register and the input is now “busy”,
unable to accept more data, When PL next goes LOW, the fall-
through process begins {assuming that at Jeast the second location
is empty}. The data in the first register is copied into the second,
and the first controi register bit is cleared. This causes IR to go
active, indicating the inputs are available for another data word.

The data falling through the register stacks up at the output end.
At the output the last control register bit is buffered and brought
out as Qutput Ready {OR}. A HIGH on OR indicates there is a
1" in the last control register bit and therefore there is valid data

on the data outputs. A parallel dump command is used to
shift the data word out of the FIFQ, A LOW-to-HIGH transition
on PD clears the |ast register bit, causing OR to ge LOW, indica-
ting that the data on the outputs may no longer be valid, When
PD goes LOW, the 0" which is now present at the last control
register bit allows the data in the next to the last register to move
into the last register position and on to the outputs. The "0 ir
the control register then “"bubbles” back toward the input as the
data shifts toward the output.

*f the memory is emptied by reading out all the data, then wher

the iast word is being read out and PD goes HIGH, OR will gc
LOW as before, but when PD next goes LOW, there is no dati
ta move into the last location, sa OR remains LOW until mon
data arrives at the output Similarly, when the memory is ful
data written into the first location will nat shift into the secont
when PL goes LOW, and IR will remain inactive instead of return
ing to an active state,

The pairs of input and output control signals are designed so tha
the PD input of one FIFD can be driven by the IR cutput o
another, and the OR output of the first FIFO can drive the P
input of the second, allowing simple expansion of the FIFO t
any depth. Wider buffers are formed by allowing parallel rows o
FIFOs 10 operate together, as shown in the application on th
last page,

Because the input ready signal is active LOW on the Am2B12
peculiarity occurs when several devices are placed end-to-enc
When the second unit of two Am2812% filis up, the data out¢
the first is not dumped immediately. That is, no shift ot
command occurs, 5o that the data last written into the secon
device remains on the output of the first until an empty Jocatio
bubbles up from the output. The net effect is that n Am281I
connected end-to-end store 31n+1 words (instead of 32n). Th
AmZ2813 stores 32n words in this configuration, because IR
active HIGH and does dump the last word written into th
second device,



Am2612/Am2812A « Am2813/Am2813A

Am2812 TIMING DIAGRAM
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Am2ZB12 INPUT TIMING

When data is steady PL is brought HIGH {1} causing internal data strobe Lo be generated {2). When data

has been {oaded, IR goes HIGH {3) and data may be changed (4). IR remains HIGH until PL. is braught

LOW (B); then IR goes LOW (6} indicating new data may be entered.

13 (—"f2 \ }'T
yan, \

MOS-455

Am2812 OUTPUT TIMING

When data out is steady (1), OR goes HIGH {2]. When PD goes HIGH (3}, O goes LOW {4}, When FD gaes
LW again (5], the output data changes {6} and OR returns HIGH {7).

The input and cutput timing diagrams above illustrate the sequence of control on the Am2B812, Note that
PL matches OR and IR matches PD in time, as though the signals were driving each other. The Am2813
pattern is similiar, but IR is active HIGH instead of getive LOW {shown in timing diagrarm on next pagel,

FLAG QUTPUT

A flag output is available on the Am2812 and Am2813 to indi-
cate whether the FIFO is more or less than half full, The flag
signal is ganerated by summing the “15“ in the control flig-
flops, and therefare is not affected by the movement of data
through the register. The flag signal gogs HIGH when the 13th,
14th, 15th, or 16th word is loaded into the FIFO. It will re-
main HIGH until there are less than 15+1/—2 words in the
mamory, |1t is always HIGH if there are mare than 16 words
in the FIFQ.

RESET

An over-riding master reset [MR) is used to clear all contral
register bits and set all the outputs LOW.

SERIAL INPUT AND OUTPUT [Am2812 ONLY}

The Am2812 also has the ability to read or write serial bit
streams, rather than B-hit words. The deviee then works like
a 256 by 1-bit FIFQ, A scrial data strcam can be loaded into

6-5

the device by using the serial load input and applying data to
Bp input, Inputs D1—D7 must be grounded. The 5L signal
operates just like the PL input, causing IR to go HIGH and
LOW as the bits are entered. The data is simply shifted across
the 8-bit input register until B bits have been entered; the 8
bits then fall through the register as though they had been
fnaded in parallel, Following the 8th 5L pulse, IR will remain
inactive if the FIFO is full.

A corresponding operation aceurs on the output, with clock
pulses on SD causing successive bits of data to appear on the
Oy output, OR moves HIGH and LOW with 5D exattly as
it does with PD. When 8 bits have been shifted out, the next
ward appears at the output. |t 3 PD ecommand is applied
after the 8 bits an the outputs have been partially shifted out,
the remainder of the word is dumped and a new 8-bit word is
brought to the output. OR will stay LOW if the FIFQ is emprty.

When the serial input or cutput clack is used, the correspond-
ing parallel cantral jine should be grounded and when the PD
or PL controls are used the corresponding serial clocks should
be grounded.




Am2812/Am2812A « Am2813/Am2813A

APPLICATIONS
8 [ B a 3 8
|2 2] & 7y . LY L °,
™ ] m . Am2812
Mgl xR0 g 8% 3 FIED e B %32 FIEQ
FLAG FLac [T FLas [ FLAG 11 } -0 Frag [
1)
| I |
| | 1
b 2 1zl I5 g 17
ArI3LIB
BINPUT PRIOPITY
ENCODER
Ag Ay A 5
? ? ? T FULLNESS CODE
Fo F1 fg @5 G5 Fz» Fq Fg WordsStored
L L L L 0-1i5%
L L L H 13~ 47
L L H- L 45 -78
L L H H 76 - 109
L H L L 107 - 140
L H L H i38-11
L H H L 169 - 202
L H H H 200 - 233
H H H H 231 -249

The Fullness Flags from Am2812 or Am2813 FIFQs can be encoded by an Am93L18 &-input pricrity
encoder. The output code Fp-F7 indicates the weight of the highest priority input which is LOW, G5 is
group signal; it is HIGH if all the inputs are HIGH.

Metallization and Pad Layouts

Am2312 Am2813
% Yzebp il Ve In YezBa DBz Dyon
E] 21 ELE TR 3 23 FLIECR R

Vs 78 Wy
23 Dy 71Dy
x Ug o3 Uy
n Og M D
FA 0 Ly
14 FLAG 1% FLAG
N BT N[ [CE T LA IR E LI R ER
Oy G O 2p wpap DR 5 QE o5 3 O3 Ugvpg D 91

DiE SIZE 0.128" X Q.168"
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Am2841/3341/2841A

64 x 4 First-In First-Out Memories

Distinctive Characteristics

# Plug-In replacement for Falrchild 3341
® Asynchronous buffer for up to 64 four-bit words
# Easily expandable to larger buffers

® Am2841 has 1 MHz guaranteed data rate

® Am2841A has 1.2MHz guaranteed data rate

® 100% reliability assurance testing in compliance with
MIL-STD-883

® Special input circuit provides true TTL compatibility

The Am33A1/AMZBA1fAmM2EB41 A is an esynchranous first-in first.
out memory stack, organized az 64 four-bit words, The device
accepts a four-bit parallel word Dp—D03 under control of the shift
in {81} inpur. Dats entered into the FIFD Tmmediately ripples
through the device to the outputs Qp—=Q3. Up to &4 words may ba
entered before any words are read from the memory. The stored
words line up at the cutput end in the order in which they were
written, A rend command on the shift out input (SO causes the
next to the Jast word of data to maove to the output and all data
shifts onae place down the stack, tnput ready (IR} and output ready
IOF} signals aet as mermory Tull and memory empty flags and also
pravide the necessary pulses for interconnecting FIFOs tw obtain
deeper stacks.

FUNCTIONAL DESCRIPTION

Parallel axpansion to wider wards only requires that rows of FIFOs
be placed side by side.

Reading and writing operations are complately independent, so the
device can be used gs a buffer betwsen two digital machines op-
erating asynchranously and at widely differing clock rates. Special
input circuits arg provided on all inputs to pull the input signals up
to an MOS8 V|y when a TTL Vqp is reached, providing trus TTL
compatibility without the inconvenience and extra power drain of
external pull-up resistars. A detailed description of the operation is
on pages 4 and 5 of this data sheet. The Am2841 and Am2841A are
funetionally identical ta the Am3341, but are higher performance
devices.

LOGIC BLOCK DIAGRAM
Oy — - Qg
o — - ——— ay
ER-114 3-B4T 481" 4 21T
REGISTER REC 5TER REGISER REZISTFR
o 1 B2 63
oy JE T — az
a sTROE: sthoee | 7 T T &1aose STROBE WA %
G ] 5 o — S of— —]s o H [+] I— fe—c? 201
e “ “ g
'R MR 1 ! A ! MRE ME >~ oA
T [ ]
A
MOS-459
ORDERING INFORMATION CONNECTION DIAGRAM
Top View
—_—
vae C1® 1w [ ves
Am3341 Am2841 Am2841A ol wFso
Package Temperature Order Order Crder
Type Range Number Number Number 207> 1a[Fos
Molded DIP  G°Cro +70°C  AM3341PC  AMZB41PC  AM2841APC Ly 3%
Hermetic DIP Q°Cto+70°C  AM3341DC  AM2841DC  AM2841ADC m{]s 1z
Hermetie DIP -55°C to +125°C AM2841DM %[]s we,
Y k) w[]%
ven [ s 9 [Jaw
Mote: Pin 1 i5 marked far orientation.
MOS-470




Am2841/3341/2841A
MAXIMUM RATING {Atave which the useful life may be impaired|

Storage Temperature

—65°C to +150°C

Temperature {Ambiant} Under Bias

—B8°C to +125°C

Vop Supply Voltage

Vgg —7V to Vgg +0.3V

Vg Supply Voltage

Vg —20V to Vgg t0,3V

DT Input Voltage

Ve —10V to Vgg 10.3V

OPERATING RANGE

Fart Ne, Ambient Temperature Veg Voo Voo

AmIINPC, DE
AmMIBRNPE, DC ¢'C 1o +70°C +5.0 15% SND —12.0 5%
AmIB41AFPL, DC

Am2841 DM —55°C to +125°C +5,0 15% GND —12.0 £5%

ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)

Parameters Description Conditions Min (rI:‘:f .1! Max. Units
VoH Qutput HIGH Voltage lgy = .300mA Vgg —1.0 Valls
VoL Output LOW Voltage T IgL= 1.6mA - - o4 Volts
Viu Input HIGH Level ) Vg5 -1.0 Valts
\»"”_“ o Input LOW Level ! 0.8 Volts
e Input Leakage Current o \a;'.|.|\|"= ov T ) 1.0 A
HH Input HIGH Current V|N=Vss—1av | %0 | uh

o Vgg = MIN, 2.0 Volts
Veup Input Puli-up Initiation Voltags INote 2)
Vgg = MAX, 2.2 Valts
VaaR Valtage at Peak (nput Current {Mate 2} Vgg —1.5 Volts
IgaR Maximum Input Current {Mote 2) 1.6 i
i T .TA “Cro+0c | 7 12
lag VGG Current < - o b
Ta=-5Cto+125°C 16
Ta =0°C 1o +70°C 30 a5
ton Vpp Current = - mA
Ta =—08"Cto+125°C 650
Notes: 1. Typical limitsere at Vgg = 6.0V, Vg = — 120V, Ty = 25°¢
2. Ses greph af input V-1 charactaristics

SWITCHING CHARACTERISTICS OVER CPERATING RANGE (Unless Otherwise Noted]

Am3341 Ama2gd1 Am2B41A

Parameters Definition Test Conditions Min. Typ. Max. Min., Typ. Max, Min, Typ. Max. Units
frmax Ez’sﬁr:f' °r's0 0.75 10 1.2 MHz
tIR+ Celay, 51 HIGH 1o IR LOW a0 250 540 B0 400 80 350 ns
tiR— Delay, S1 LOW 10 IR HIGH 138 | 275 | 5%0 100 i 550 100 450 ns
toy—. | ammam Thne Stand 100 80 80 ns
tosy Data Felease Time 400 200 200 ns
too Cata Set-up Time 25 "o »] __' ns
toR+ Delay, SO HIGH to OR LOW 90 250 500 0 200 450 80 200 370 ne
tOR-— Delay, 30 LOW 10 OR HIGH 170 350 a50 70 200 550 70 200 450 ns
tpT Ripple through Time FIFQ Empty i 32 8 16 8 16 us
toH Delay, OR LOW to Data Qut 50 = LOW 75 75 75 ns
tyrw | Minimum Reset Pulse Width 400 400 400 ns
oA Calay, Data Qut to OR HIGH SO =~ HIGH o 30 o] 20 0 20 ns
- :\%L;t Capacitance {Except 2 7 R pE
Cvn Input Capacitance MR 15 7 7 pF

Maote: Switching times over the entira tarnpeérgture range are tuch that two devices at approximately tha same ambiant temperature can drive each other,
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Am2841/3341/28M1 A

TIMING DIAGRAM
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EHIFT 1IN
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47[ | \\\\@N 7[/// oo
s U000~ KU

|t AT LEAST Tgys AT LEAST Tgy_

SHEFT OUT L j
13 16W 7 Y

Wi

QUTAUT REATY 3 R -
1A 15¢ P Y ,

WAX.

—

— =] [OH [—— —ae DA —

DATA DUT A |
o ) W -
MOS-471

USER NOTES

1. When the memory is empty the last word read will remain on
the outputs until the master reset is strobed or a new data
word falls through to the sutput. However, OR wili remain
LOW, indicating data at the autput is nat valid.

2, When the output data changes as a result of a pulse on 50, the
QR signal always goes LOW before there is any change in
output data and always stays LOW until after the new data
has appeared on the outputs, so anytime OR iz HIGH, there
is good, stable data on the outputs.

3. 1f S0 is held HIGH while the memory is empty and a word
is written into the input, then that word will fall through the
memory te the output. OR will go HIGH for one internal
cycle (at least tgr+) and then will go back LOW again. The
stared ward will remain on the cutputs. If more words are
written inta the FIFQ, they will ling ug behind the first word
and will not appear on the ocutputs until SO has been brought
LOW.

4. When the master reset is brought LOW, the control register
and the outputs are cleared. |R goes HIGH and OR goes LOW,
It 51 is HIGH when the master reset goes HIGH then the data
on the inputs will be written into the memory and IR will
return to the LOW state untii Sl is brought LOW. If Si is
LOW when the master reset is ended, then iR will go HIGH,
but the data on the inputs wifl not enter the memory until
51 goes HIGH.
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Am2841/3341/2841A

Pull-up Characteristic Input
Current Versus Input Voltage

<
s _2s -
! i
= |
o280 +
n: I
« !
g
18 Max
5 PN
2 Jelieh h
2 gt - .9
£ -1 250 \
’_-‘ I -
- |
= 05 1
X 1 70°C
3 . AX1TT
é q 10 20 30 ag 84 BD

¥y, = INPUT YOLTAGE — Vg

MO5-472

DESCRIPTION OF THE Am3341 FIFO OPERATION

The Am3341 FIFO consists internally of 64 four-bit data registers
and one Gd-bit control register, as shown in the logic block
diagram. A *1' in a bit of the control register indicates that a
four-bit data word is stored in the corresponding data register. A
“0" in a hit of the control register indicates that the carre-
sponding data register does not contain valid data. The control
register directs the movement of data through the data registers.
Whenever the nth bit of the contro! register contains a “'1" and
the {n+1)th bit contains a “0”, then a strobe is generated causing
the (n+1)th data register to read the contents of the nth data
register, simultaneously setting the ([ntijth control register
bit and clearing the nth control register bit, so that the control
flag moves with the data. In this fashion data in the data register
moves down the stack of data registers toward the output asiong
as there are “empty” |locations ahead of it. The fall through oper-
ation stops when the data reaches a register n with a “1” in the
{n+1)th control register bit, or the end of the register.

Data is initially loaded from the four data inputs Dg-D3 by
applying a LOW-to-HIGH transition on the shift in {Si) input,
A 1" is placed in the first contro! register bit simultansously.
The first control register bit is returned, buffered, to the input
ready (IR] ocutput, and this pin goes LOW indicating that data has
besn entered into the first data register and the input is now
“busy”, unable to accept more data. When S| next goes LOW,
the fali-through process begins {assuming that at least the second
location is empty). The data in the first register is copied into
the second, and the first control register bit is cleared. This
causes IR to go HIGH, indicating the inputs are available for
another data word.

6-10

The data falling through the register stacks up at the output end.
At the output the 1ast controd register bit is buffered and brought
out as Qutput Ready (OR). A HIGH on OR indicates there isa
“1"* in the last control register bit and therefare there is valid
data on the four data outputs Qp—Q3. An input signal, shift out
(S0}, is used to shift the data out of the FIFO. A LOW-to-HIGH
transition on 50 clears the last register bit, causing OR to go
LOW, indicating that the data on the outputs may no longer be
valid. When S0 goes LOW, the “0" which is now present at the
last control register bit allows the data in the next to the last
register to move into the last register position and on to the
outputs. The *0" in the control register then “bubbles” back
toward the input as the data shifts toward the output,

I1f the memory is emptied by reading out ali the data, then when
the last word is being read out and SO goes HIGH, OR will go
LOW as before, but when SO next goes LOW, there is no data
o move inta the last location, so OR remains LOW until more
data arrives at the output. Similarly, when the memaory is full
data written into the first location will not shift into the second
when St goes LOW, and IR will remain LOW instead of returning
1o a HIGH state.

The pairs of input and cutput control signals are designed s that
the SC input of ang FIFQ can be driven by the IR output of
another, and the OR output of the first FIFO can drive the SI
input of the second, allowing simple expansion of the FIFO to
any depth. Wider buffers are formed by allowing parallel rows of
FIFDs to operate together, as shown in the application on the
last page.

An over-riding master reset {FT/I-R} is used to reset all control

register bits and remove the data from the cutput (i, e.reset the
outputs to all LOW).
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INITIAL CONDITION

FIFO empty, 51 LOW 1R HIGH, word “ A" on inputs.
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Ward “C" written in sama manner, and so on. When buFfer is full,
all control bits are 15 and IR stays LOW.
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Write input into first slage by raising SI. A = delay} IR goss LOW
indicating data has been enlered.

FIRST READ OPERATION
S0 goes HIGH, indicating "Ready to Read”. OR
indicating " Data Read".

then goes LOW
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B g A2 | A2 — =
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Release data into FIFO by lowering 51, Alter dalay, data moves to

second lacatian, and IR goes HIGH indicating input available for
new data word.

g — = {Hg |Gz |Fo | Eo [Pp|Op [Co| Bo |
L Bl LT AN AT DO T N P —
—Hr G2 |Fa Ly | |l |2 | B -
—emem—ae] H3 [ B3 [ F3 1Pz (O30 |53 087w

L 8 ‘-.JA-_,AHJ\\JJ\_/\,/\J — HeaL
Cfefefefale o] ]
e T A s A Al en

When 50 goes LOW, the 0" in the last control bit bubbles towarg
the memory input. OR goss HIGH a3 the new word arrives at the
autput. |R goes HIGH when "0 reaches input.

4 By ——— A0 | 2 [ | Ap | 20| 2o [ Ap | A
LI e Rl RN RSN KN K T T (.Y ) S——
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H]
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13
" LLL P
I_. B4 BITS; |

1
Data spontanecusly rippte through registers to end of FIFO, causing
QR to go HIGH. The time reguired for data to fall completely
through the FIFO is the “Ripple-through Time'".

10 mmmaed Hg | Hp | Me [ tp | Fp | Bg | D3| Cp f—m
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€ moves to output, and sa an.
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IR o8 o
a4 H -] H
— . Read word “H". OR stays LOW because FIFO is empty. Word
Word “B" written inte FIFQ “H* rgrnains in output until new word falls through.
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81 goes LOW allowing word B to fall through.

MO5-480




Am2841/3341/2841A
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The compesite input ready indicates both devices are ready to receive data. The shift in pulse must be
wide enough for all devices to |cad data under worst case conditions,

8 X 192 FIFO Buiffer Using Am3341/Am2841

MOS-473

Metallization and Pad Layout

R Voo Yoo 50
2 1 IL I Y

126 x 13BMils
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AMB0B0A/9080A
AmB085A/AMBOB5A-5/
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AmB257/9557
AmB279
AmB279-5
Am3511A
Amo512
Am2513
Amg517A
Am95194

Microprocessors

and

Peripheral Circuits
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Am8048/8035

Single Chip 8-Bit Microcomputers

DISTINCTIVE CHARACTERISTICS GENERAL DESCAIPTION

# 8-bit CPU, ROM, RAM, /O in single package The AmB048 contains a 1k x 8 program memory, a 64 x 8
# Singla +5V supply RAM dala memory, 27 IYQ lines, and an 8-bit timer/counter in
& Allinstructions 1 or 2 cycles addition to on board gscillator and clock circuits. For systems
& Over 90 instructions: 70% single byle that require extra capability, the Am8048 can be expanded
& 1K x 8 ROM using. standard memories and Am8080A peripherals. The
* 54 x 8 RAM Am3035 is the equivalent of an AmB048 wilhout program
& 27 /0O lings Memary.

& Interval timerfevent counter

# Easily expandable memory and IO

e Single level interrupt

» 100% reliability assurance testing to MIL-STD-883

The microprocessor is designed to be an efficient controller,

The AmB048 has extensive bit handling capability as well as

tacitities for both hinary and BCD arithmetic. Efficient use of

program memory results from an instruction set consisting
mostly of single byie instructions and no fnstructions over two

bytes in length.

BLOCK DIAGRAM CONNECTION DIAGRAM
Top View
el e 40 [vee
xTaL, ]2 g,

1021 WORDS 64 WOROS XTAL, 3 mdry

Grock PROGRAM DATA RESE] L]+ a7 Teo
MEMORY MEMORY 33 . F( ) e [0

wr s 35 1p,,

eal 7 34 Py

i | f RO @ B ey

B-BIT /1 FSEN e AmBO4B 2f1py,
cru WRLA10 i mBoas
[\ aLE ] 11 L] Y

pe, 12 %P,

oe, 12 2B py,

pB, |14 i e,

pe, ] 15 226 vy,

sBiT 2710 pe, (] 16 i 1prOG

TIMER/EVENT OnES os, [} 7 MRy

COUNTER pe, 18 21 1P,

oe, [}19 2Py,

Vgg (] 20 [ ey

Note: Pin 1 is marked for orientation.
MD%-153 MOS-164

ORDERING INFORMATION

Package Ambient Temperature
Type Specification Order Numbers
- AMS048DC | AMBO3SDC
Hemelle OIF" 1 gc Ty« 470 | AMBO4BCC | AMBO35CC
Moidad DIP AMBO4BPC | AMBOASPG

*Hermetic = Ceramic = DC = CC = 0-40-1,
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AmB048/8035
MAXIMUM RATINGS (Above which useful life may be impaired)

Storage Temperature -65°C to +150°C
Amblent Temperature Under Bias 0°C to +70°C
Voltage on Any Pin with Respect to Ground =05V to +7.0V
Power Dissipation 1.5W

The products described by this specification include interna! circuitry designed to protect input devices from damaging accumutations
of static charge. it is suggested nevertheless, that conventional precautions be observed during storage, hangdling and use in order o
avoid exposure to excessive voltages.

DC AND OPERATING CHARACTERISTICS

Ts = 010 70°C, Ve = Vpp = +5.0¥ =10% (Note 1), Vgg = OV Limits

Parameters Descriptlon Test Conditions Min Typ Max  Units
V)L Input Low Voltage (All Except RESET, X1, X2) -5 ¥:] Volts
Vi Input Low Voltage (RESET. X1, X2) -5 E: valts
Vin Input High Yollage (All Except XTALY, XTAL2, RESET) 2.0 . Vee Volts
Vi tnput High Veltage (X1, X2, RESET) 38 Vee Volts
Yoo Quiput Low Valtage {BUS) Vo = 2.0mA 45 Volts
Vou Output Low Voltage {AD, WR, FSEN, ALE) loL = 1.8mA 45 Volts
VoL Output Low Voltage (FROG) loL = 1.0mA A5 valls
VoL Oulput Low Voltage (All Othar Outputs) loL = 1.6mA 45 Valls
Vou Output High Valtage (BUS) lgy = —400pA 2.4 Volis
Vom Qulput High Vollage {RD. WA, PSEN, ALE) lgy = —100xA 2.4 Volts
Vonz Qutput High Voltage (All Other Outputs) T ign = —40na 24 Volls
Iy Input Leakage Gurrent (T1, INT) V¥gs = Vin = Voo =10 HA
Iy Input Leakage Current (P10-P17, P20-P27, EA, 55) Vgg + 45 = Vi = Yoo -500 pA
Lo QOutput Leakage Current (BUS, TO) (High Impedance State) | Vgg + 45 = Wiy = Vg =10 A
oo Voo Supply Current 5 15 mA
lpp + lg | Total Supply Current &0 135 mA

INPUT AND OUTPUT WAVEFORMS FOR AC TESTS

2.4
‘X z‘o] POINTS I 2.0 X
0.8 2.3
045

AC CHARACTERISTICS

Ty = 010 70°C, Voo = Vpp = +5.0V =10% (Note 1}, Vgg = QV Am804as
Test Condltlons AmB035
Parameters Descriplion {Note 2) Min Max Units
t ALE Fulse Width 400 ng
la Address Set-up to ALE 120 ns
tLa Address Hold fram ALE 80 s
tec Control Pulse Width (FSEN, RD, Wh) 700 ns
tow Data Set-up Before WH 500 ns
two Data Hold Afier WR C, = 20pF 120 ns
toy Cycle Time 6MHZ XTAL (3.64Hz XTAL for -8) 25 15.0 1S
toR Bata Hold a 200 ns
tan PSEN, RD to Data In 500 ns
Taw Address Set-up to WR 230 ns
tap Address Set-up to Data In 950 ns
taFe Address Float to D, FSEN ] ns
toa Control Puise to ALE ia ns

Notas: 1. Vpe and Vpp for AmB035-8 are £5%.
2. Control Qutputs: ) = BOpF.
Bus Outputs: Cp = 150pF, tcy = 2.5us.
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AmB048/8035

WAVEFORMS
INSTRUCTION FETCH FROM EXTERNAL PROGRAM MEMORY

ALE | | | |
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too ! foa
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— + e X
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' MOS-185
READ FROM EXTERNAL DATA MEMORY
e
RD | |
targ ’k —“"[ tor
BUS FLOATING XADBRESSXFLO.M’INGX DATA X FLOATING
t“no:l
tao
MO3S-166

WRITE TO EXTERNAL DATA MEMORY
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PORT 2 TIMING
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AmB8048/8035
AC CHARACTERISTICS (Port 2 Timing)

T = Oto 70°C, Voo = BY £10% (Note 1), Vgg = OV AmBoag
AmBa3s
Parameters Deseriptlon Test Condltions Min. Max. Units
tcp Port Control Set-up before Falling Edge of PROG 110 ns
tpc Port Control Hold after Falling Edge of PROG 100 ns
e PROG ta Time P2 Input Must be Valid 810 ns
top Output Data Set-up Tima 250 ns
tpp Qutput Data Hold Time 65 ns
133 Input Data Hold Time 0 150 ns
tpp PROG Pulse Width 1200 ns
1pL Port 2 I/C Data Set-up 350 ns
tLp Port 2 /O Data Hold 150 ns

PIN DESCRIPTION

Vss

Circuit GND potsntial.

Voo

Power supply; +5V during operation. Low power standby pin for
AmB048 ROM.

Ve

Main power supply; +5Y.

PROG

Qutput strobe for Am&243 110 expander.

P-| CI'P‘IT Port 1
8-bit quasi-bidirectional port.

P20~P2? Port 2
8-bit quasi-bidiractional part.

Pag-Pza contain the four high order program counter bits during
an exteral program memory fetch and serve as a 4-bit /O expan-
der bus for AmB243.

Dg-D; BUS
True bidirectional port which can be written or read synchro-

nously using the RD, WR strobes. The port can also be statically
latched.

Contains the 8 low order program couriter bits during an external
program memory fetch, and receives the addressed instruction
under the control of PSEN. Alse contains the address and data
during an external RAM data store instruction, under contral of
ALE, RD and WR.

To

Input pin testable using the conditional transfer instructions JTg
and JNTp. Ty can be designated as a clock output using ENTO
CLK instruction. Tq is also used during programming.

T4

Input pin testable using the JT,, and JNT, instruetions. Can be
designated the timerfcounter input using the STRT CNT instrug-
tion.

INT

Interrupt input. Initiates an intercupt if interrupt is enabled. Inter-
rupt is disabled after a reset. Alsc testable with conditicnal jump
instruction [Active low).

RD

Oulput strobe activated during a BUS read. Can be used to
enable data onto the BUS from an external device.

Used as a Read Strabe to External Data Memory (Active low}.
RESET

Input which is vsed to initialize the procassor. Alse used during
power down [Active low).

WH

Cuiput strobe during a BUS write {Active low) (Non-TTL V).
Used as write strobe to External Data Memory.
ALE

Address Latch Enable. This signal occurs once during each cycle
and is useful as a clock cutput.

The negative edge of ALE strobes address into external data and
program memory.,

PSEN

Program Store Enable. This output occurs only during a fetch to
external program memory (Aclive low).

3

Single step input can be used in conjunction with ALE to "single
step” the processor through each instruction (Active low).

EA

External Access input which forces all program memory fetches
to reference external memory. Useful for amulation and dabug,
and essential for testing and program verification (Active highy.

XTAL,

One side of crystal input for internal oscillator. Also input for
exiernal source (Mot TTL compalible).

XTAL,
Qther side of crystal input.
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Am8080A/9080A

8-Bit Microprocessor

Distinctive Characteristics

Plug-in replacements for 8080A, 8080A-1, 8080A-2
High-speed version with 1usec instruction cycle
Military temperature range operation to 1.5usec

3.2mA of output drive at 0.4V (two full TTL loads}
700mY of high, 400mY of low level noise immunity
820mW maximum power dissipation at £b% power
100% reliability assurance testing to MIL-S5TD-883

GENERAL DESCRIPTION

The Am90B0A products are complete, general-purpose, single-
chip digital processors. They are fixed instruction set, parallel,
8-bit units fabricated with Advanced N-Channel Silicon Gate
MOS technology. When combined with external memory and
peripheral devices, powerful microcomputer systems are
formed, The AmS080A may be used 1o perform a wide variety
of operations, ranging from complex arithretic calculations to
character handling ta bit control, Several versions are available
offering a range of performance options.

The processor has a 16-bit address bus that may be used to
directly address up to 64K bytes of memory. The memory
may be any combination of read/write and read-only, Data
are transferred into or out of the precessor on a bi-directional
8-bit data bus that is separate from the address lines, The data
bus transfers instructions, data and status information between
systern devices, All transfers are handled using asynchronous
handshaking controls so that any speed memory or /0 device
is easily accommodated.

An accurmulator plus six general purposa registers are available
to the programmer. The six registers are each B bits long and
may be used singly or in pairs for both 8 and 16-bit operaticns.
The accumulator forms the primary working register and is the
destination for many of the arithmetic and logic operations.

A general purpose push-down stack is an important part of the
processor architecture, The contents of the stack reside in RAW
memory and the control togic, including a 16-bit stack pointer,
is located on the processor chip. Subroutine call and return
instructions automatically use the stack to store and retrieve
the comtents of the program counter, Push and Pop instruc-
tions allow direct use of the stack for storing aperands, passing
parameters and saving the machine state,

An asynchronous vectered interrupt capability is included to
allow external signals to madify the instruction stream. The
interrupting device may specify an interrupt instruction to be
executed and may thus vector the program te a particular
service location, or perform some gther direct function. Direet
memory access (DMA) capability is also included.

BLOCK DIAGRAM

DATA BUZ

B BITS)

DaTaLaToH

RELLCT LOGIS

INETAUCTION
RECISTZIA

AEGISTFR ARRAT

INETAUCT 10N
DJICODER

FROGRAM COUNTF 2

ALDAESS LATCHES

_] STACK FOINTFA

TIMING
TIMING &ND
co"m‘g'é = CONTROL LDGIC

IMTERFACE
CoNTRAL

LINES

AGDRISE BUFTCA
APLSESY BUS
NEE 1%

ALCUMI ATOR

TFMFCRARTY

BEGISTEA RFGISTER

FLAC HEISTEH

AL
ARETHME 11 ANG LOGIE LT

|

MO5-155

ORDERING INFORMATION

lon-implanted, n-channel, silicon-gate MQS technology

A T Minlmum Clock Perlod
Package Type Specification 250ns J20ns J80ns 480ns
AMO020A1DC | AMODEOA2DC | AMBS0S0ADC
Herratic DIP* :mggggijgg AMIDEOAICC | AMBOBOA-2CC | AMSUSOACC
OC = T, = +70°C DB0BOA- DB0B0A-2 D80B0A
AMB0BOA-IRC | AMGUEOA-ZPC | AMBOBDARG
Molded DIP AMIOBOAPG | hgnenay PAOBOA-2 PEOBOA
. . AMBOBOADM
Hermetic DIP -B5°C = Ty = +125°C AMIDBOAZOM | ) sanann

*Hermatic — Ceramic = DG = CC = D-40-1.



AmB080A/90B0A

CONMNECTION DIAGRAM

INTERFACE SIGNAL SUMMARY

external devices to modify the instruction flow of
the program in progress. Interrupt requests are

Top View
n N TYPE | PINS | ABBREVIATION | SIGNAL
WheYes —] {2 38— a1 INFUT 1 Vgsg Ground
o4 =l a3 A INPUT 3 Vop. Voo, Ves +12V, +5V, —5V Supplies
INPLUIT z @, b2 Clocks
11} _.—-_.-l a ar |—— ATZ
D; . . INPUT 1 RESET Reset
- - A INPUT 1 HOLD Hald
or el 15 S T INPUT 1 INT Interrupt
o3 ~—={_}7 # = INPUT 1 READY Ready
vz ~—je S IN/OUT g | po-0y Data Bus
o1 ~w— {2 B 28 OuTPUT 18 Ag-Arg Address
L L A Amooson [— 5 OUTPUT 1 INTE Interrupt Enable
=568 Vg ———] | 11 W[ a2 CUTPUT 1 DBIN Data Bus In Control
RESET —— {12 n[J—— CUTPUT 1 WR Write Not
HoLp —=] {12 w8 | —— vtz OUTPUT 1 SYNC Cyele Synchronization
T |—-_~i 1 7 2 OUTPUT 1 HLDA Hold Acknowledge
. s x|l w1 OUTPUT 1 WAIT Wait
WiE =—o1] |15 [ a0
DBIN .—E‘ 17 24 :‘—-—c-— walT
WR 18 23 [ J— rEADY
Sru 19 22 j--—— wl
1450V ¥ ——] " |20 21— HLDA
Nate: Fin 1 is marked for ariantation,
MOS5-156
INTERFACE SIGNAL DESCRIPTION handled efficiently with the vectored interrupt pro-
cedure and the general purpose stack. Interrupt
¢1.%2  The Clock inputs provide basic timing generation for processing is described in rl.wre detail on the next
all internal operations. They are non-overlapping page.
two phase, high level signals, All other inputs to the Dp-D7  The Data Bus is comprised of 8 bidirectional signal
processor are TTL compatible. lines for transferring data, instructions and status
RESET The Resot input initializes the processor by cleating |nf0rmat|on between the processor and all external
the program counter, the instruction register, the - units.
interrupt enable flip-flop and the hold acknowledge Ag-A1s  The Address Bus is comprised of T6 output signal
flip-flop. The Reset signal should hbe active for at lines used to address memory and peripheral devices,
least three clock periods, The general registers are SYNC The Sync output indicates the start of each pro-
not cleared. cessor eyele and the presence of processor status
HOLD  The Hold input allows an external signal ta cause the information on the data bus,
processar to relinguish controt over the :addresslmes DBIN The Data Bus In output signal indicates that the
and the data bus. When Hold goes active, the pro- bidirectional data bus is in the input mode and
cessor completes its current operation, activates incoming data may be gated onto the Data Bus.
the Hida output, and puts the 3-state address and i o .
data lines into their high-impedance state. The WAIT The Wait output Indicates that the procéssor has
Holding device can then utilize the address and data entered the Wait state and is prepared_ to accept
busses without interference a Ready from the current external operation.
READY The Ready input synchronizes the processor with WR The Write output indl’ca?es the \ral_idiw of output on
external units, When Ready is absent, indicating the the data bus during a write cperation.
extarnal operation is not complete, the processor HLDA The Hold Acknowledge output signal is a response
will enter the Wait state. [t will remain in the Wait to a Hold input. It indicates that processor activity
state until the clock cycle following the appearance has been suspended and the Address and Data Bus
of Ready. signals will enter their high impedance state.
INT The Interrupt input signal provides a mechanism for INTE The Interrupt Enable output signal shows the status

of the interrupt enable flip-flop, indicating whether
or not the processar will accept interrupts.




AmBOSBOA/I0B0A

INSTRUCTION SET INTRODUCTION

The instructions executed hy the Am9080A are variable length
and may be one, two ar three bytes long. The length is deter-
mined by the nature of the operatian being performed and
the addressing mode being used.

The instruction summary shows the number of successive
memory bytes occupied by each instruction, the number of
clock cyeles required for the execution of the instruction,
the hinary coding of the first byte of each instruction, the
mnemonic coding used by assemblers and a brief description
of each operation, Some branch-type instructions have two
execution times depending on whether the conditional branch
is taken or not. Some fields in the binary code are labeled
with alphabetic abbreviations. That shown as vy is the address
painter used in the one-byte Call instruction {RST). Those
shown as ddd or sss designate destination and source reqister
fields that may be filled as follows:

111 Aregister
000 B register
001 Cregister
010 D register
D11 E register
100 H register
101 L register
110 Memory

The register diagram shows the internal registers that are
directly availalfle to the prograrmmer. The accumulator is the
primary working register for the processor and is a specified
or implied gperand it many instructions. Al 1/0 operations
take place via the accumulator. Registers H, L, D, E, Band C
may be used singly or in the indicated pairs. The H and L pair
is the implied address painter for many instructions,

The Flag register stores the pragram status bits used by the
conditional branch instructions: carry, zero, sign and parity.
The fifth flag bit is the intermediate carry bit. The flags and
the accumulator can be stored on or retrieved from the stack
with a single instruction. Bit positions in the flag register when
pushed onto the stack {PUSH PSW) are:

6 ] 4 2 2 1 0

0 CYi 0 g 1 cYz2

where S = sign, Z = zero, Y1 = intermediate carry, P = parity,
CY2 = carry.

REGISTER DIAGRAM

:

I ACCUMULATOR I 8

| H REGISTER I L REGISTER | 8+8
| D REGISTER | E REGISTER I H+EB
I B REGISTER I C REGISTER | 8+E8
| PRCGRAM COUNTER | 16

| STACK POINTER I 16

DOuring Sync time at the beginning of each instruction cycle
the data bus contains operation status infermation that
describes the machine cycle baing executed. Positians for the
status bits are:

| 7 8 5 4 3 2 i 0
|MEMH iNP { M1 | OUT |[HLTA| STK | WO |INTA

STATUS DEFINITION:

INTA  Interrupt Acknowledge. Cccurs in response to an

Interrupt input and indicates that the processor will

be ready for an interrupt instruction on the data bus

when DBIN goes true.

Wo Write or Cutput indicated when signal is low. When
high, a Read or Input will ocour.

STK Stack indicates that the content of the stack pointer
is on the address bus,

HLTA Halt Acknowledge,

ouT Output instruction is being executed,
M1 First instruction byte is being fetehed,
INP Input instruction is being executed.

MEMR Memory Read operation.

INTERRUPT PROCESSING

When the processor interrupt mechanism is enabled {INTE=1]),
interrupt signals from external devices will be recognized
unless the processor is it the Hold State. En handling an inter-
rupt, the processor witl complete the execution af the current
instruction, disabie further interrupts and respond with INTA
status instead of executing the next sequential instruction in
the interrupted pregram.

The interrupting device should supply an instruction opcode
to the processor during the next DBIN time after INTA status
appaars.

Any opcode may be used except XTHL, If the instruction
supplied is a single byte instruction, it will be executed. {The
usual single byte instruction utilized is RST.) 1¥-the inter-
rupt instruction is two or three bytes long, the next one ar
two processor eycles, as indicated by the DBIN signal, should
be used by the external device to supply the succeeding byte(s)
of the interrupt instruction. Mote that INTA status from the
processor is not present during these operations,

If the interrupt instruction is not some form of CALL, it Js
executed normally by the processor except that the Program
Counter is not incremented. The next instruction in the
interrupted program is then fetched and executed. Motice
that the interrupt mechanism must be re-enabled by the
precessor before another interrupt can occur.

If the interrupt instruction is some form of CALL, it is exec-
uted normally. The Program Counter is stored and control
transferred to the interrupt service subroutine, This routine
has respensibility for saving and restoring the machine state
and for reenabling interrupts if desired. When the interrupt
service is complete, a RETURMN instruction will transfer
control back to the interrupted program.




AmBOBOA/SOB0A
INSTRUCTION SET SUMMARY

Op Code Ne. of Clock  Assembly  Instruction Qp Code Ko.of Clock  Assembly  Inatruction
[FiGIS|3I312110 Bytes Cycles Mnemonic  Dascription 1716[51413/2110 Bytes  Cycles Mnemonic Description
DATA TRANSFER ARITHMETIC
Gtadasay 1 5 MO, ¢ Move ragister to register 100005 5% 1 4 AQCH Adid register to Ace
F1110s351 1 ? MOVm, r Maove reglster 1o memary 10001715353 T 4 ADCr Add with carry regitter lo Acc
Qiddd119 1 7 MO, WMove memory 12 register 10000110 1 7 ADDm Add memery to Ao
00ddd110 2 7 Myl r Mave ta register, immediate 10001110 1 7 ADCm Add with carry memory t3 Ace
So1I011 0 2 1] Myl m flave to memory, immediate 11000170 2 °7? ADI Add 1o Ace, immediate
o0111070 a 13 LDy Load Ace, direct 11001114 2 ? v Add with carry 10 Ace, immediate
oooo101D 1 7 LDAX B Lapd Agc, indirect via B & GOooo1oa 1 10 DADB Doubls add RACtoH B L
gooiig1o 1 7 1Lbax D Lead Acc, [ndlrect vis D & E oDo011401 1 10 OAD D Oouble add DA EtoH &L
£0101D1 0 3 15 LHLD Load H & L, direct 0010710401 1 10 DADH Doubleedd HA LtoH &L
oo100001 3 10 LHIH Load H & L, immedale oo1i1100 1 10 DAD 5P Deuble add stack pointer o H & L
Qooei1o0D 3 0 LXI D Load D & E, immediare 10010545 1 4 suBr Subtract rugistet from Ace
Qooo0oa 3 10 LXIB Load B & C, wmmediare 10017sss 1 4 SBEr Subtract with borrow register from Ace
Q0110040 3 0 LXISP Load stack pointer, immodiate 100101190 1 v SUBm Subtract memory fram Acc
ao10001D0 3 15 SHLD Store M & L, direct 10011110 1 7 SEBm Subiract with borrow memary fram Ace
00110010 3 13 5TA Store Act, direct 11010110 4 7 sul Subrtract from Ace, immediate
pooodG10 1 ¥ STAXE Hora Ace, indirectviaB & C 110131110 2 7 SEI Subtracy with borrow from Ace, immediate
Q0010010 1 7 5TAX D Siore fog, indiregt wla D & E co1aatia 1 4 raa, Decumal adjust A
1111100 1 5 SPHL Transler M & L to stack pointer
1110107111 1 L] XCHG Exchanga D & E withH & L
111400011 1 8 KTHL Exchangn top of stack with H & L
170110%1 2 U] L] Input 10 Ace
11010011 2 10 ouT CGuiput from A
STACK QPERATIONS
11000101 1 il FUSH B8 Fush registery B & C on slagk
11910101 1 " PLSH D Puzh registers D 8 E on sisck
11100101 1 1 FUSHH Push registers H & L on ttack
11110101 1 1 PUSH PEW  Puch Acc and flags on steck
11000001 1 10 POM @ Pop registers B & C off stack
11019001 1 10 POPD Pop n ers D B E off stack
CONTROL T1100001 1 10 FOP H Pop registers H & L off stack
1118110 1 ? HLT Halt and emer walt staie TR11G001 1 19 POP PEW Pop Ace and flags off s1ack
a011o0t11 1 4 3TC Set carry 1139
Sor1r11d 1 4 CME Camgplimant carry Nag
111711071 1 4 El Enanle interrupts
111100711 1 4 ol Dizatle interrgeis
sooucoan ! 4 NOP Na operatian
LOGICAL
101005 %% 1 4 ANA ¢ And regugter with Acz
tQion11o 1 7 AbtlAm And memury with Acc
1100110 2 ? AN And with Ace, immediate
101013 ss 1 4 XRAT Exclugive or register with Ace
10101119 1 7 XRA m Exclugive Or memory with Azc
11501110 2 T xR Exclusiva Or with Ace, immadiate
BRANCH 10t10ss 1 4 ORA T Inclusiee Or registar with Ace
11000011 3 10 JMP Jump vneonditianally 13116110 1 7 ORA m Inctusive Or memory with Acc
*1011010 3 10 JC Jump on carry 11110110 2 ? QORI Inclugave Cr with Ace, immediate
11619010 3 10 dNE Jump on no carry 10111555 1 4 CHPr Compara register with Ase
1001010 2 10 Jz Jump on zere 101114140 1 7 CMP m Comparg mamory with Ace
11000010 2 14 JNZ Jump on not zero 111111108 2 7 CPI Compare with Acc, Immedlate
111100170 3 0 JF Jump on positne oo101111 1 4 CHA Cormpliment Ace
111110140 2 10 A Jump on minus GUaoa11d 1 4 RLC Rotata Ace left
111014010 3 10 JFE Jump on parity even 00001111 1 4 RALC Rataie Aze right
11100014 3 o JPO Jumip an parity odd opoi0tlEl 1 4 RAL Fotate Acc left through carry
11001101 3 17 CalLL Call unconditianally G111 1 4 RAR Raotate Acc right through carry
tT11140 2 17-1 [~ Calt gn carry
1to101 G0 3 1711 [HH Call en no carry
110611040 < 171 CZ 21l en zere
11001040 3 1711 (#1071 Call on nat e
111101 04 3 1711 TP Calk ne positive
111t1100 i 1711 oM Call oo manus
11103180 3 1711 CPE £all un panty even
11100100 3 171 CPQ Calt on panity odd INCREMENT/DECREMENT
11801001 1 10 RET Fedurn urconditionally 00ddd190 1 5 INR ¢ Increment iegister
11011000 1 e RC Faturn on carry oDt101606 1 1w INR m [merement memary
t1o010000 1 1-5 RNC Rewrn an no carry QDooaQo1t 1 5 IM¥ B Ingrement entended B & C
11g01000 1 1.5 R2 Flaturn on Iero pooi10a1 | 5 INX O tnerement extended O & €
11000000 1 T1-5 RME Return on nat zero ag10gc1 1 5 INK H Incramenl exiended H & L
1111948400 1 15 RF Raturn on positive 00116011 1 -] IN¥ 5P Increment stack polnier
11111000 1 116 FR Heturn on minug o0dddiG 1 & OCRr Cacrement mgister
11101000 1 1.5 RPE Return on parity even ao1inie] 1 1a DCR m Decrement memaory
111000090 1 115 RPO Return on parity add ooooi1oll T 5 DCxX B Decrament extended B & &
11301046 1 5 PCHL Jump unconditionally, Gog11011 1 5 Ocx o Drecremententended D & E
indirect via H & L Go101011] 1 3 DCXAH Decrement exiended H & L
1YYV 1 " RST HAestart aG111011 1 5 OCX 5P Decrement 21ack pointer
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AmB0B0A/3080A
MAXIMUM RATINGS (Above which useful life may be impaired)
Storage Temperature '

-65°C o +150°C
-55°C to +125°C

Ambiant Temperature Under Bias

All Signal Voltages With Respact to Vg -0.3V to +20V
All Supply Voltages With Respect to Vgg -0.3V to +20V
Power Dissipation 1.5W

The products described by this specification include internal circuitry designed to pratect input devices from damaging accumulations of
static charge. It is suggested nevertheless, that conventional precautions be observed during storage, handling and use in crder to avoid
exposure to excessive voltages.

OPERATING RANGE Part Number TA VDD Vcc VBB VSS
Am3080A-XCC
AmI0B0A-XPC @ a -
DS0B0AX 0°C to +70°C +12V +5% +8,0V 5% 5.0V 5% o
PE0BOA-X
Am9080A-XDM -
- +125° + E .0V =10% —5.0V =107
MB080A 55°C to +125°C 12V ®10% +5.0V =10% 5.0V =10% ay
Mo slgnal er supply voltage should ever ba greater than 0.3V more negative than Ygg.
ELECTRICAL CHARACTERISTICS PA0B0A-X Am80BDA-XPC AmS080A-XDM
over operating range (note 1} DAQDA-X Am90B0A-XCC KM8080A
Parameters  Description Test Conditions Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units
VL Input LOW Voltage -1.0 08 -1.0 0.8 =1.0 0.8 Yolts
Yiu Input HIGH Voltage a3 Veg+1| 30 Veo+1| 3.0 Voot1] Volts
Vie g;:tkmw Vollage. -10 oa | -10 08 | ~16 0.8 | vohts
A Vpop—2 Yoppt1
v Input HIGH Vohiage, Al 8.0 Ypp+1| 9.0 Ypot1|Vop—2 Vop+1 Volts
IHE Clock A2 58 Vop+1| B0 Vop+ 1| Von—2 Vop+
A S0 Vpp+i| 9.0 Vpp+1|¥pp—2 Vpot+i
v Output LOW Vaolta ‘oL = 32mA 049 949 | vens
oL oy i R X 045
gy = —200, 57 3.7
Vou Output HIGH Votage -2 uh , Volts
IpH = =150uA 37
-55'C B0 80
! [ 70 40 70 a5 75
Operating,
IpolAY) :53::"9"' Cument, | pinimum Clock 25°C 40 35 | 65 w | 70 | ma
9 Pariod 0°C a0 55 35 &0
125°C 30 50
-55°C 45 60
i o°C 80 35 50 40 55
Voo Supply Cument, OPgrahng. "
loglAY) Ava Minimum Clock 25°C &0 30 45 35 50 [ ma
verese Pariod 7°C 25 | 40 30 | 45
125°0 25 40
Vep Supply Cument, OCperating. 1 mA
'8aiAv) Average Minimum Clock Period 10 10 °
e Input Leakage Current {Note 4) +10 =10 =10 uh
le Clock Leakaga Current | Vgg = Vg = Ypp 10 =10 =10 | uh
. Data Bus Current, Viy s Vgg ~ 0.BY =100 =100 —100 | uéA
£l Input Moge (Note 2) Vin = Vag + 0.8V -2 -20 -20 | mA
I Atidress and Data Bus | Va/p = Vee 10 10 10 wh
FL Coakage In OFF Stals | a/p = Vss T 10 2306 | R
CAPACITANCE Parameters Daseription Typ. Max. Units
tm 1. 0MHz, Inputs = OV, Ta = 25°¢C Cy Clock Input Capacitance 12 26 pF
Voo = Voo = Vgg = 0V, Vg » —5.0V () Input Capacitance 4.0 10 pF
) co Quiput Capacitanca 8.0 20 pF
Cho 110 Capacitanca 10 20 pF
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AmB080A/90B0A
SWITCHING CHARACTERISTICS over operating range {Note 9)

Am9080A-4 AmB0ROA-1 AmINBDA-2 AmS0DBOA

Parameters Description Test Conditions Min, Max. Min. Max. Min, Max. Min. Max. Units
104 Clock ¢2 10 Address Out Delay Load Capacitance 128 180 178 200 ns
oo Clock 2 to Data Dut Delay - 100pF 140 180 200 220 | ns
to Clock ¢2 1o Data Bus Input Mode Delay iMote B) toF tDF tnE tpE | ns
s3] Data In to Clock 91 Set-up Time Both tpgy and 1pg2 10 10 20 0 ng
tps2 Data In to Clock 2 Set-up Time rmust be satisfied 110 120 130 150 ns
tnoe Clock to Coantrol Qutput Delay Load Capacitance = 50pF 100 10 120 120 ng
tR3 Ready to Clock ¢2 Set-up Time an 90 a0 120 ng
tH Clock $2 to Contro! Signal Hold Time 0 ¢ 0 0 ns
tis Interrupt ta Clock ¢2 Satup Time a0 100 100 120 ns
tHs Hold to Clack ¢2 Set-up Time 100 120 120 140 ng
tIE Clock ¢62 to INTE Delay Load Capacitance = 50pF 100 200 200 200 ns
tED Clock 2 to Address/Data OFF Delay 100 120 120 120 ns
toF Clock 2 to DBIN Delay Load Capacitance =850pF | 25 10 26 130 25 1 140 25 140 ng
tDH Clock ¢2 1o Data In Hotd Time INote &) - - - - - - - - ns
taw Address Valid to Write Delay - - - - - - - - ns
DWW Output Data Valid to Write Delay - - - - — - — - ng
ta Address Valid o Write Increment a0 110 130 140 ns
tko CQutput Data Valid 1o Write Incremeant 130 150 170 170 ng
WA Write to Address Invalid Delay {Note 8) - - - - - - - - ns
WD Write to Output Data Inwvalid Delay - - - - - - - - ns
tHF HLDA 10 Address/Data OFF Dalay - - - — — - — — ns
tWF Write to Address/Data OFF Delay - - - - - - - - s
tKH HLDA to Address/Data OFF ingrement 40 50 B0 50 ns
taH DBIN to Address Hold Time 0 -0 =20 =20 ns

NOTES:

1. Typical vaiues are at T, = 26°C, nominal supply voltages 6. RESET should remain active for at least three clock

2

ol

and neminal processing parametars.

Pul!-up davices are connected to the Data Bus iines when
the input signal is high during DBIN time., When switching
the input from HIGH-to-LOW a transie