Am9044/9244

Am9044/9244

4096 x 1

Static RAM

DISTINCTIVE CHARACTERISTICS

® Low operating and standby power
® Access times down to 200 ns
® AmB044 is a direct plug-in replacement for 4044

® Am9244 pin and function compatible with Amg044 and
4044 plus TS power-down feature

® High output drive — 4.0 mA sink current @ 0.4 V

® TTL identical interface logic levels

GENERAL

The Am9044 and Am9244 are high-performance, static, N-
Channel, read/write, random-access memories organized
as 4096 x 1. Operation is from a single 5 V supply, and ait
input/output levels are identical to standard TTL specifica-
tions. Low-power versions of both devices are available
with power savings of about 30%. The AmS8044 and
Am9244 are the same except that the Am9244 offers an
automatic TS power-down feature.

The Am9244 remains in a low-power standby mode as long
as CS remains HIGH, thus reducing its power requirements.

DESCRIPTION

The Am9244 power decreases from 385 mW to 165 mw
in the standby mode, and the Am92L44 from 275 mW to
110 mW. The TS input does not affect the power dissipa-
tion of the Am9044.

Data readout is not destructive and the same polarity as
data input. CS provides for easy selection of an individual
package when the outputs are OR-tied. The outputs of
4.0 mA for Am8244 and Am9044 provide increased shor-
circuit current for improved drive.
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PRODUCT SELECTOR GUIDE

Part Number Am9044/90L44 and Am9244/92L.44
Speed Indicator B [o] D E
r:::':‘:n':'lme (ns) 450 300 250 200
Icc (MA) Standard 70 70 70 70
Low-Power 50 50 50 -
0t +70°C I mA) | Standard 30 30 30 30
{Note 1) | Low-Power 20 20 20 _
oG (MA) Standard 80 80 80 -
Low-Power 60 60 - —
-55 to +125°C oo oy Standard = = = =
(Note 1) [Low-Power 22 22 _ _

Notes: 1. Am9244/92L44 only.

CONNECTION DIAGRAM

Top View
acoress o [ +® [ ]vee
AOORESS 1 [ |2 17 [TJ ADORESS 6
ADORESS 2 (] 3 18 [ ADDRESS 7
ADDRESS 3 [ 4 18 [ aboRESS 8
aooress+ []s Am904% 14 [ aponess ¢
ADORESS S [8 13 [ ] ADDRESS o
oataour (17 12 [T] ADORESS 11
WRITEENABLE ] o 11 [JoaTam
vgs (19 10 [ ) TP SELECT
CD000141

Note: Pin 1 is marked for orientation.

BIT MAP
Ay Ay Voo As
Vap 18 17
Address Designators
External Internal
Ao A2
A4 Aq
A2 Ag
Az Ag
Agq Ag
Ag A0
Ag A3
A7 Aq
Ag As
Ag Az
A10 As
Aqq A1y

Die Size 0.137" x 0.167”
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ORDERING INFORMATION (Con'td.)

Standard

Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is

formed by a combination of: A. Device Number
B. Speed Option (if applicable)
C. Package Type
D. Temperature Range
E. Optional Processing

AM9044 B P c B

\—E. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

D. TEMPERATURE RANGE
C = Commercial (0 to +70°C)

C. PACKAGE TYPE
P = 18-Pin Plastic DIP (PD 018)
D = 18-Pin Ceramic DIP (CD 018)

A. DEVICE NUMBER/DESCRIPTION
Am9044 — 4K x 1 SRAM
Am90L44 — Low-Power 4K x 1 SRAM
Am9244 — 4K x 1 SRAM with Power-Down
Am92L44 — Low-Power 4K x 1 SRAM with

Valid Combinations

AMS0448
AMB0L44B
AM9244B
AMS2L44B
AMS044C
AMS0L44C
AMS244C
AMS2L.44C PC, PCB,
AMS044D DC, DCB
AMS0L44D
AM9244D
AM92L44D
AMO044E
AMBO0L44E
AMO244E
AMS2L44E

8. SPEED OPTION
B =450 ns
C=2300 ns
D =250 ns
E =200 ns

Power-Down

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local AMD
sales office to confirm availability of specific valid
combinations, to check on newly released combinations, and
to obtain additional data on AMD's standard military grade
products.
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ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved
Products List) products are fully compiiant with MIL-STD-883C requirements. CPL (Controlled Products List) products are processed
in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface treatment
exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a

combination of: A. Device Number
B. Speed Option (if applicable)
C. Device Class
D. Package Type

E. Lead Finish
AM9244 B /B A

L

. LEAD FINISH
A = Hot Solder DIP

. PACKAGE TYPE
V = 18-Pin Ceramic DIP (CD 018)

. DEVICE CLASS

/B =Class B

A. DEVICE NUMBER/DESCRIPTION
Amg044 — 4K x 1 SRAM
Amg244 — 4K x 1 SRAM with Powsr-Down
Am92L44 — Low-Power 4K x 1 SRAM with

Valid Combinations

AM9044B
AM92448
AMB2L44B
AMS044C
AM8244C
AM92L44C
AMS8044D
AmB0L44D
AMB244D
AM92L44D

/BVA

SPEED OPTION
B =450 ns
C =300 ns
D =250 ns

Power-Down

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local AMD
sales office to confirm availability of specific valid
combinations or to check for newly released valid
combinations.

PIN DESCRIPTION

Ag-A11 Address Inputs (Inputs)
The address input lines select the memory location from
which to read or write.
CS Chip Select (Input, Active LOW)
The CS line selects the memory device for active operation.
WE Write Enable (Input, Active LOW)
When both CS and WE are LOW, data on the input lines is
written to the location presented on the address input lines.

DNy Data In (input)
This pin is used to enter data during write operations.
Doyt Data Out (Output, Three-State)
The content of the selected memory location is presented
on the Data Output line during read operations (CS LOW,
WE HIGH). The line goes three-state during write
operations.
Vec Power Supply

Vss Ground
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ABSOLUTE MAXIMUM RATINGS (Note 1)

OPERATING RANGES (Note 2)

Storage Temperature ....................veeeee.. -85 to +150°C Commercial (C) Devices

Ambient Temperature with Temperature .........c..ccoveevvneeninenrnneinnnnns 0 to +70°C
Power Applied...........cooovevvrinieininnnnnn. -55 to +125°C Supply Voltage ..............cccouveenne. +45 Vto +55 V

Supply Voltage ..........cccoceieieieiinnn, -05 Vit +70V " |

All Signal Voltage with : Military (M) Devices X
Respect to Ground 05V io 470 V Temperature ...........c.coevvvveriinirannnnne. -55 to +125°C

Power Description ............ccoovivveiviieei i, 1.0 W SUPPlY VORBGS .v..vv.ovvvevvsceirivene *45Vio +55V

DC Output Curment..............c.cevviiiinneriirineeeennns 10 mA

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 ranges define those limits between which the
functionality of the device is guaranteed.

Military products 100% tested at Tg = +75°C, +125°C
and -55°C

DC CHARACTERISTICS over operating range unless otherwise specified®

Parameter Parameter
Symbol Description Test Conditions Min. | Max. Units
VoH =24 V Ta=70°C -1.0
[ Output HIGH Current mA
OH P Vec=45 V Ta=125°C —04
] Output LOW Current VoL =04V Ta=70°C 40 mA
utpu rren =0.
ot e o Ta=125°C 32
ViH Input HIGH Voltage 20 Voo v
viL Input LOW Voltage -05 0.8 v
lix Input Load Current Vs <Vin< Ve 10 HA
0.4V <Vo < Vce Tao=+70°C -50 50
[ Output Leak: Current -
0Z put Leakage Curren Output Disabled Ta = +125°C -10 10 A
Standard devices 70
Ta =0°C
) ting Supply G " Vee = Max. L devices 50 mA
Opoerating Su urren
cc 9 Supply TI<y Standard devices 80
(9244/92L44 only) Ta =~55°C -
L devices 60
9244 30
Ta=0°C
7D Automatic TS Power- Voe = Max. 92L44 20 mA
Down Current T3>V 9244 33
(9244/920.44 only) TA=~55°C
921 44 22
C Input Capacitance (Note 8) Test Frequency = 1.0 MHz 7.0 oF
Co Output Capacitance (Note 6) Ta=25°C, All pins at 0 V 7.0

Notes: 1. Absolute Maximum Ratings are intended for user guidelines and are not tested.

2. For test and correlation purp ambient p is defined as the d case P 3

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

. The internal write time of the memory is defined by the overlap of TS LOW and WE LOW. Both signals must be LOW to initiate a 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.

5. Chip Select access time (tco) is longer for the Am9244 than for the Am8044. The specified address access time will be valid only when T8

is LOW soon enough for tco to 1

6. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where these

parameters may be affected.

-~

*See last page of this spec for Group A Subgroup Testing information.
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TYPICAL DC and AC CHARACTERISTICS

Normalized Suplly Current Versus Normalized Access Time Versus Normalized Access Time Versus
Supply Voltage Supply Voltage Output Loading
115
b Ta = 26°C 12 Ta=28C | | Ta = 286°C
128 110 -t
g 1 3 r
= .00 - - 1.08
AmG044 AND Amaded 0 h a2 7
o7 / “"“‘T’ A0044 AND 100 Am9044 AND AmiZed
0% [—f7 BN ’
025 l/ \‘\;= o 0.95
AmR244 (STAND BY)
° N I o8 090 |
0 1 2 3 4 5 6 7 40 45 60 55 60 100 200 300 400
vee Vee CAPACITANCE LOAD — pF
OP000891 OP000901 OP000911
Normalized Access Time Versus Normalized Supply Current Versus
Ambient Temperature Ambient Temperature
14 T T 1.3 r
sl ce s 8oV, Veg =50V
- 12
j 12 e 8 " .
g Amg044 AND Amg244 / g - NN AmBoss AND Ams244
§ 11 = § 1.0
<
=
1.0 °
§ ] — § *
08 os .
e w0 = 50 70 100 125 o7
- It -5 -25 0 25 80 70 100 125
Ta = AMBIENT TEMPERATURE - °C Ta ~ AMBIENT TEMPERATURE — °C
0P000921

OP000931
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified* (Notes 3 -6)

B devices C devices D devices E devices
Parameter Parameter
No. | Symbol Description Min. | Max. | Min. T Max. | Min. | Max. [ Min. | Max. | Units
Read Cycle
Address Valid to Address Do Not Care Time
1 tRe {Read Cycle Time) 450 300 250 200
Address Valid to Data Out Valid Delay (Address
2 ta A Time) 450 300 250 200
3 tco Chip Select LOW to Data Am9044 100 100 70 70
Out Valid (Note 5) AM9244 450 300 250 200 ns
4 tox Chip Select LOW to Data Out On (Note 6) 10 10 10 10
5 to1D Chip Select HIGH to Data Out Off (Note 6) 100 80 60 60
6 tOHA Address Unknown to Data Out Unknown Time 20 20 20 20
Write Cycle
Address Valid to Address Do Not Care Time
7 twe (Write Cycle Time) 450 300 250 200
8 W Write Enable LOW to Write Am9044 200 150 100 100
Enable HIGH Time (Note 4) Am9244 250 200 150 150
o twh ¥(rite Enable HIGH to Address Do Not Care 0 0 o 0
ime
Write Enable LOW to Data Out Off Delay
10 totw (Note ) 100 80 60 60
1 tpw Data In Valid to Write Enable HIGH Time 200 150 100 100
12 oM 1Vj(rite Enable HIGH to Data In Do Not Care 0 0 ° 0 ns
ime
13 taw Address Valid to Write Enable LOW Time 0 0 0 0
Chip Select HIGH to Power LOW Delay
14 tpp {(Am9244 only Note 6) 200 150 100 100
Chip Select LOW to Power HIGH Delay
15 U | (am9244 only Note ©) ° ° 0 0
16 . Chip Select LOW to Write Amgo44 200 160 100 100
w Enable HIGH Time (Note 4) Am9244 250 200 150 150
Write Enable HIGH To Cutput Turn On
17 two (Note ) 100 100 70 70

Notes: See notes following DC Characteristics table.
*See the last page of this spec for Group A Subgroup Testing information.
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SWITCHING WAVEFORMS
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Power-Down Waveform (Am9244 only)
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GROUP A SUBGROUP TESTING

DC CHARACTERISTICS

Parameter
Symbol Subgroups

loH 1,2, 3
loL 1,2, 3
ViH 7,8

ViL 7,8

lix 1,2, 3
loz 1, 2,3
Icc 1,23
Ipp 1,2, 3

SWITCHING CHARACTERISTICS

Parameter Parameter
Symbol Subgroups Symbol Subgroups

tRe 7, 8,9 10, 11 totw 7, 8,8, 10, 11
1A 7.8, 9, 10, 11 tow 7,8, 9, 10, 11
tco 7,8,9 10, 11 toH 7,88 10, 11
tox 7, 8, 9, 10, 11 taw 7.8, 8 10, 11
totp 7, 8,8, 10, 11 tPD 7, 8,9 10, 11
toHA 7,8, 9, 10, 11 tpy 7.8, 9,10, 11
twe 7, 8,9 10, 11 tow 7, 8,9 10, 11
tw 7.8, 9,10, 11 two 7,.8,9 10, 11
twR 7.8,9, 10, 1

MILITARY BURN-IN

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test
Conditions are selected at AMD's option.
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