AmT101A/1101A1 W

256-8it Fully Decoded Random Access Memoues

Distinctive Characteristics

* 256-bit fully decoded silicon gate MOS static random * Chip select and OR tieable outputs allow easy ex-

¢ Typical access time:

access memories.

650 ns Am1101A1
850 ns Am1101A

pansion to large memories.

* 100% reliability assurance testing in compliance with

MiL STD 883.

FUNCTIONAL DESCRIPTION

The Advanced Micro Devices' Am1101A and Am1101A1,
are silicon gate MOS quy decoded random access
256-word by 1-bit memories. Low threshold silicon gate
tschnology enables the devices to interface directly with
TTL circuits. The memories use normaily
Jevices to form a static memory array thay
al mall butfer memory applications. The
Am1101A1 is a selected Am1101A for applications where
higher speed is required and the Am1101ADM is a selected
Am1101A which operates over the full military temperature
range. The memories have an active LOW chip select input
and OR tieable compiementary outputs for ease of memory
expansion. The chip select input can be driven by TTL MSi
decoders such as the Am8301.

These memories are operated by applying DTL or TTL logic
levels to the device inputs. For a read operation the chip
select input, is held at a LOW logic level. The appropri-
ate pattern is appliad to the address inputs and the read/
write input is held at a LOW logic level. The intormation
stored in the addressed location is read out on complemen-
tary outputs, and DO, that can directly drive DTL or TTL
circuitry. For a write operation, the chip select is held at a

LOW logic level and the read/wrile input is moved to a HIGH
logic level 300ns or more after the address has been se-
lected and held HIGH for at least 400ns. This is 10 allow time
for address decoding and to ensure writing data into the
correct location. The data to be written into the addressed
location must be present for at least 300ns before the end of
the write command. During the write operation, if the chip
is selected, the data outputs follow the dala input line.

When the chip is unselected both the read/write and the
data input leads are ineffective and both outputs go to a
high impedance "OFF " state. The chip select, however. does
not operate on the d| s. This feature allows an
effective increase in memory speed in some applications by
using the faster delay trom the chip seiect to the output.

The memory can be operated in a low power standby mode
by switching the periphery circuitry supply, V.. to V.. and
maintaining only the cell power supply. V... supply current.
When a chip is selected, the V: supply is separated trom the
V_.. In this mode of operation the chip select and V: pin can
be tied together. allowing full power to be dissipated only in
selecled chips and considerably reducing the system power
in a large memory system.
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BLOCK DIAGRAM

Am1101A ORDERING INFORMATION
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MAXIMUM NGS Above which the usetul life may be impalred (Note 1)

Storage Temperature ~85°C to +180°
Temperature (Case} Under Bias (Note 2} —55°C to +125°
Power Dissl at Room T 700 m
All Input and Output Voltages with reapect to the Most Positive Supply Voltage, Ve +03Vto -20
Supply Voltages V, and V;, with respect to V. —20
OPERATING RANGE

Device Ve vy Voo Tempersture

(11014, 110141 [ 450 5% [ ~00=5% | —00 5% | e°cro +75°C
{_Am1101AOM | +5.0 25% | —100 25% | ~10.0 £5% | —55°C 10 +125°C |

ELECTRICAL CHARACTERISTICS (over operating range uniess otherwise specified)

Am1101A, Am1101AY Am1101ADM
(Mote 3) Notw 3)
Parameters Teost Conditions Min Typ Max Min Typ Max Unite
vON
Output HIGH lon ™= —100 uA as 49 35 49 Voits
Voltage
Vou log = —2.0 mA 0.45
Output LOW Voits
Voltage loy = —1.8 mA 0.45
v." Now ¢)
Input HIGH Ve -2 Vee +0.3 | Vo —1 Vec +0.3 | voits
t Voltage
: V, MNowd)
Input LOW —-10 Voo —4.5 —10 Vee —4.5 | Voits
Voliage
b
H Input Load V=00V 1.0 500 10 500 nA
. Current
Lo
E OutputLeakage | Vo, =00V, &3 =V, MIN. 10 500 10 500 nA
4 Current
loc Vour = 0.45V 20 80 18 80
1 Output Sink mA
Current Vour = 0.45V, T, = +25°C 30 3.0
low Vouyr = 0.0V —20 —8.0 -8 -80
Output Source mA \
4 Current Vour=00V, T,m +25°C -30 -3.0 i ! |
: [ !
3 Output Clamp Voyr = —1.0V (] 13 [ | 1 mA
Current :
4
Ipo DC lw =0.0MA, T, = MIN. —18 —24
Power Supply mA
Current I = 00mMA, T, =25°C -9 —12 -1 —14
& DC log =0.0mA, T, =MN. —24 —35
Power Supply o= A mA
Current lo, =00mMA, T, = 25°C —12 —18 —14 -1
3 C, (iows) i
' input V= Vee, fm1MHZ 7 10 7 ! 10 i pF
31 Capacitance } f
3 Coyy Mot 8 t '
HE Output Vour=Vee, 1m1MHz 7 10 7 0 . pF
. Capacitance
C, Mo s) i :
Capacitance VomNec,  tm1MHz 20 35 20 | 3 | pF
on Vy 1 l

lou‘:mmmnwn"numuumrlm"mm—»wm»nm.n--nmmuuumm-m
or &1 &y oWhar condition sbove those Indicated in the Operating sections of this apecHication s not lmplied. Exposws 1 abechie maxkmwm rating Conditions
for exmnded periods wmey affect device reiiability.

Note 2: mm—um-uc.-nm«hn-w.mmnummm-mu—mumam—
mounting boards relative 1 one snother.

Mete 3: Typical vehues &re at normal voltage end T, = +28°C

'.zlobl: Ammamnmqmmhmnlonzv_nm“mquow<v‘mmmmmelm
Hote 8: This parameter le periodically sempled and not 100% eeted.
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JWITCHING CHARACTERISTICS (Over operating range unless otherwise noted)
{Qutput load is 1 TTL gate and 20 pF)

SWITCHING WAVEFORMS
CONDITIONS OF TEST:

Typ.
P Descri Conditions Min. {Note ¥} Max Units
Access Time, Am1101A S0 005 0.85 15 us
toalA) :‘I’g::':g;"’“' Am1101A1 See Fig. 1 0.05 065 10 us
tpd o,.(&l Delay, Chip Select to Output Active Fig. 1 0.05 0.2 03 us
tod otf(CS) ?""" C'::ps‘S::cl to Output HIGH Fig. 1 0.06 0.1 0.3 us
tow(CSH Minimum Chip Select Pulse Width (Note 2) Fig.2 T X
o W) Minimum Write Pulse Width (Note 2) B Fig. 2 - T ] oa Tus
LIA) Address Set-Up Time Fig. 2 1 1777 T a3 T s
thiA) Address Hold Time B T oa s
1,(D) Data Set-Up Time o o3 us
(D) Data Hold Time : o us
System Read Cycle | Am1101A 15 |
Ta (defined by tpg (A} | Am1101A1 Fig.1 10 ad
pd
Tw System Write Cycls (defined by o8 | -
g max + tp,y, max +tp max ! !
Note 1: Typicai speeds are at 25°C ambient.
Note 2: To write, and W must both be active for st least 400 ns; either signal can be used as a 400 ns “write pulse’ il the Other one is aclive during the writing
period.

- 9% o Lo KEY TO TIMING DIAGRAM
- A7
b WAVEFOAM INPUTS OuUTPUTS
TR-READ CYCLE TIME
= Steaov Staoy
| e OFFE
—=miN MAY CHANGE ;‘_’;‘,‘gf"c
FROMHTOL 0tb M
- ‘VAV‘Y‘V‘Vﬂﬂﬂﬂﬂﬂﬂﬂﬂ#‘" y V’V" m oL
MVWWWWWWW AW
Fig. 1 READ CYCLE, showing access times for address and for chip select to and M may cuance  SILL BE
from the high impedance state. FROMLTOM FAOM L TO H
AT LEAST tow MAX
WRITE ENABLE m DON'T CARE CHANGING.
-Rw - 28 ANY CHANGE  STATE
1 PERMITTED UNKNOWN
TaA) MAX
Tw-WRITE CYCLE——— centen
00€S NOT LINE 5 iGH
o= B we mean
— — 13{D) MAX. 7——- Max -1
A'A'AVA'A'A'A'A'A'AVA'A'A'A'AVA'A'A AVA A'i AVA
Fig.2 WRITE CYCLE, showing required set-up times for address and data. The
chip select and the write line are active. The data outputs will follow the data
input during the write operation.
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Input pulse amplitudes: 0 to 5V, input pulse rise and fall time: 10 nsec. Speed measurements reterenced to 1.5 V levels {unless otherwise
noted). Output load is 1 TTL gate and C, = 20 pF; measurements made at output of TTL gate (t,; < 10 nsec).
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YYPICAL CHARACTERISTICS

Output Sink Current Power Dissipation

Versus Tomperature Versus Vollage
i T T T 300

Ve = 8.0V

0 VO - vpp - -8.0V

s VouT = 4V POWER DISSIPATED (1D X VD)
» 200 [32 clacuITRY

[ POWER DISSIPATED 1100 X VDD
BY MEMORY CELLS

101 - OUTPUT SINK CURRENT ~ mA
I
POWER — W

2 voc-sov
TWORST CASE TTL ‘im Tao26°C
L \
-0 0 20 40 o0 0 100 -20 -8.0 -100
Ta - AMBIENT TEMPERATURE — °C VOLTAGE - VD, VOO
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i Output Voltage Versus Ambient Tempersture
A
!i 1 S e =60V T -
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. Ta~2%'C L 4 — 0 [ } |
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i | BY PERIPHERAL CIRCUITAY
? - .
i 2 [BIPOLAN LOGIC Te H
o LEVEL 18, E
2 -8 fewonst caser 1% w0
-4 ' e ! ¥
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e | ° Y ;
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SWITCHING CHARACTERISTICS

Access Time Versus Access Time Versus
Losd Capachance Ambient Tompersture
14 14
3
Ta«15°C g - Otwef l
2 12 l
‘ 19 ‘ 10 WA
0’
. 2 — Friona i s /.\0‘{
2 L N\, 0141 Eo, 1
s } § T
Axa veo - S0V
Tas
g aTa-wC H 0T . Vo = Voo - a0 |
]
2 vec - 6.0V 2 17TL LOAD —
VD = VDO = —8.0V] ° I c‘\ “’f‘
° W0 200 200 0 ° o «© © = 00 o -. -7 -4 8 -0 -2
CL — LOAD CAPACITANCE — pFf Y‘—HWYEDEIANIKJC ¥p - YOLTS
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APPLICATION
2043 Word x 1 Bit Memory

ADORESS INPUTS
A== A0

I I MEMORY
ENASLE

o A1l Az A

Ame301 1/10 DECODER

01 2346568 78 9

| |11

"‘_quuAu NAT A0 ATAZ AT Ad A5 AG AJ| [Aa A1 Az A A4 A Ag A7) A0 A1AZ A3 Ad A6 AS A)]
AS  amnoar P S amnioiar 00 A amirorar 90F— AS  amnoiar DO
Am1101A Am1101A . Am1I01A o Am1101A
ewxis OO nowxis 0o s OO0 newxn 0o
[Aa A1 A2 A) Ad A6 Ag A7) G ATAZ A3 At A6 AS A A0 A1 A2 A2 A4 A6 A¢ A7) A0 A1 A2 A3 A A6 A6 A7)
—cs Amui0AY o014 —ofcs Am1101A1 oo T —acs Am1101AY Ll mp —qjc Am1I01AY 0019
on  Amii0tA Am1101A o ammoia o Amitola
wowx s F—1%  ownis 2owx18 aowx1a
00 00 00 00
L REACAWRITE CaTA OuUT —
DATA N DATA OUT
PHYSICAL DIMENSIONS
Duai-in-Line
AAAAA «\,3(\0
!
\\
> [ i(\\o
o4 [+
YYYYYY o) ADVANCED
i P2 MICRO
= 8°° f#i? . & DEVICES INC.
- r T 901 Thompson Pisce
I{ Sunnyvale
&§ California 94006
P (408) 732-2400
i TWX: 810-339-9280
e =z dlg 1a g TELEX: 34-6306

-
Advenced Micro Devices can not sseume respOneiblifty f0r USe Of any CIrCuitry GeeCniDed Other than Circuitry sntirely embodied in an Advanced Micro Devices product. @ '
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