Am9128

2048 x 8 Static RAM

DISTINCTIVE CHARACTERISTICS

® Logic voltage levels compatible with TTL
® Three-state output buffers and common 1/0
® |cc Max., as low as 100 mA

® Taa/Tacs as low as 70 ns
® Power-Down mode (Isg as low as 15 mA)

GENERAL DESCRIPTION

The Am9128 is a 16,384-bit Static Random Access Read-
write Memory organized as 2048 words of 8 bits. it uses
fully static circuitry, requiring no clocks or refresh to
operate. Directly TTL-compatible inputs and outputs and

designs. Common data 1/0 pins using three-state outputs
are provided. The Am9128 is available in an industry-
standard 24-pin DIP package with 0.6-inch pin row spacing.
The Am9128 uses the JEDEC standard pinout for byte-wide

operation from a single +5 V supply simplify system memories (compatible to 16K EPROMSs). .
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PRODUCT SELECTOR GUIDE

Part Number Am9128-70 | Am9128-90 | Am9128-10 | Am9128-12 | Am9128-15 | Am9128-20
Maximum Access Time (ns) . 70 90 100 120 150 200
Maximum Operat- 0 to 70°C 140 N/A 120 N/A 100 140
ing Current (mA) | _55° to 125°C N/A 180 N/A 150 150 150
Maximum Standby | 0° to 70°C 30 N/A 15 N/A 15 30
Current (mA) ~-55° to 125°C N/A 30 N/A 30 30 30
Puyblication # Rev. Amendment
02050 D /0
4-217 lssue Date: May 1986
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CONNECTION DIAGRAM
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Note: Pin 1 is marked for orientation.

METALLIZATION AND PAD LAYOUT

Address Designators

External Iinternal
A3 AXo
Aq AX4q
As AXz
Ag AXg
A7 AXy
Ag AXg
A1 AXg
Ag AYp
Aq AY1q
A2 AY2
Ag AY3
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ORDERING INFORMATION: (Cont'd.)

Standard Products

AMD standard products are available in several packages and operating ranges. The order number (valid.

'Comblnatlon) is formed by a combination of: A. Device Number

B. Speed Option. (if applicable)

.C. Package Type
D. Temperature Range
E. Optional Processing

L.

A. DEVICE NUMBER/DESCRIPTION
Am9128
2048 x 8 Static RAM

Valid Combinations
9128-70
9128-10 PC, DC, DCB;
_DE, DEB, LC,
9128-15 LCB
9128-20

OPTIONAL PROCESSING
Biank = Standard processing
B = Burn-in

TEMPERATURE RANGE
C = Commercial (0 to +70°C)
E = Extended Commercial (-55 to + 125°C)

. PACKAGE TYPE

P = 24-Pin Plastic DIP (PD 024)

D =~ 24-Pin Ceramic DIP (CD 024)

L = 32-Pin Rectangular Ceramic Leadless Chip
. Carrier (CLR032)

. SPEED OPTION

-70=70 ns
=10=100 ns
-15=150 ns
~20=200 ns

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 compliant 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 Flnish

AM9128 =90

I~
o

La LEAD FINISH

A = Hot Solder DIP
C = Gold

D. PACKAGE TYPE
J = 24-Pin Ceramic DIP (CD 024)
U = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLR032)

C. DEVICE CLASS

/B = Class B

B. SPEED OPTION

A. DEVICE NUMBER/DESCRIPTION
Am9128
2048 x 8 Static RAM

Valid Combinations
9126-90 )
9128-12 /BIA,
9128-15 /BUC
9128-20

-80 =80 ns
-12=120 ns
-15=150 ns
-20 =200 ns

Valid Combinations

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

PIN DESCRIPTION

Ag-A1o Addresses (Input)
The 10-bit field presented at the address inputs selects one
of the 2048 memory locations to be read from — or written
into — via the data lines.

1/04=1/0g Data In/Out Port (Input/Output)
If WE is LOW, the data represented on the I/0 lines can be
written into the selected memory location. If WE is HIGH,
the 1/0 lines represent the data read from the selected
memory location.

CE Thip Enable (Input, Active LOW)
Read and Write cycles can be executed only when CE is
LOW.

WE Wilte Enable (nput, Active LOW)
Data is written into the memory if WE is LOW and read from
the memory if WE is HIGH.

OE Output Enable (Input, Active LOW) :
Read cycles can be executed only when OF is LOW.
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ABSOLUTE MAXIMUM RATINGS (Note 11)

Storage Temperature ....... rerrirearireaeaes -65 to +150°C
Ambient Temperature with =

Power Applied.............. ; ...=55 to +125°C
Supply Voltage ............ceevrviiveerencnnnnns -05Vto+70V
Signal Voltage with

Respect to Ground..............ccoeveeenes -30Vito +70 V
Power Description ...........ccevvireeniinviiiiensiininenennens 10 W
DC Output CuItent ................oveovercercnncinnncennie: 10 mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

OPERATING RANGES

Commercial (C) Devices
- TOMPEIAtUre .......cooevveeennecnnrirrerrrnenennnes 0 to +70°C

Supply Voltage +45Vito +55V
Military (M) Devices* .
Temperature ...... v =55 t0 +125°C

Supply Voltage ............cceeevriereniiee +45 Vo +55 V

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

*Military product 100% tested at Tg = +25°C, +125°C,
and -55°C.

DC CHARACTERISTICS over operating ra.nge unless otherwise specified (Note 3)*

Am9128-70
Am9128-90 Am9128-12
. Am9128-10 | Am9128-15 | Am9128-20
Parameter Parameter . -
Symbol Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Units
loH Outgut HIGH Current Von=24 V R -2 ~2 mA
oL Output LOW Current VoL=04 V  Yoe =4 4 e 4 mA
ViH input HIGH Voltage 20 | Yo | 20 | Yoo | 20 | YE& [ vons
viL tnput LOW Vottage 05| 08 | -05] 08 | -05 | 08 | Vohs
™ Input Load Current Vss <Vi<Vce - 10 10 10 uA
x| Gumiim | Ye<vodus o o] o]~
Input
Cin (Note 12) Toot Frauency = 1.0 Mz, 8 6 6 .
. A =25°C, . Voo =50 V pl
Cuvo it/ it Capmoitance | Al pine o 0, 7 7 7
Vcc Operating Max. Voo, CE< V)L coM'L 120 | 100 | 140
lc Supply Current Outputs Open MIL 180 150 w ] ™
Automatic TE Power : CcoM'L 15 15 ] 30
Isa { Down' Current - Max. Voo, TE>Vin MIL T % 7 | ™
IPo Peak Power On Voo =GND to Vo Max. | COM'L 15 15 30 mA
o Current (Note 12) TE > Vi (Note 2) MiL 30 30 30
Notes: 1. TheimemulwmohmeofmememorylsdoﬁnedbytheovsﬂapofCE 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.
Ambient temperature is defined as the case

WE is HIGH for read cycle.

Device is continuously selected, TE = V).
Address vaild prior to or coincident with
OE = V..

C =30 pF.

SoooNparwm

-

The described by this specification include internat circuitry
to excessive voitages.
12. The is g

d by ch

transition LOW.

A pull up resistor to Vi on the TE input is required duﬁng power up to keep the device deselected, otherwise Ipo will exceed values given.
At any given temperature and voltage condition, tszleu(hanth

Tranmﬁonwmasursdfrom14Vonthe|nputt009Vund19VonmeoutputuamgtheloadshownundersmtcmngTesthcuit
ices from d 18 of

circuitry designed to protect input d

products
static charge. Itis suggened nevertheless, that conventional precautions be observed during storage, handling, and use to avoid exposure
rization, but is not tested

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

Supply Current
Versus Ambient Temperature
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SWITCHING TEST SWITCHING TEST KEY TO SWITCHING
CONDITIONS CIRCUIT : WAVEFORMS
Input Pulse Levels ) 41024V 200
input Rise and Fail Times., 10ns . Pour w—irom meors  ourrors
Input Timing Reference ‘Levels 14V
Output Timing Reference Levels 14 V 1000 CL MusTRE yLse
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified* (Cont'd.)
Am9128-70 Am9128-90 Am9128-10
Parameter | Parameter
No. | Symbol | Description Min. | Max. | Min. | Max. | Min. | Max. | Units
Read Cycle
1 [ Read Cycle Time 70 90 100 ns
2 tacc Address Access Time (Note 9) 70 20 100 ns
3 taCs Chip Select Access Time (Note 9) 70 90 100 ns
: : Output Enable Time' CcoM'L 40 N/A & '
4 0E | (Note 9) MIL N/A wA ] ™
5 toH Output Hold Time from Address Change 5 5 5 ns
8 oLz Output in Low-Z from TE (Notes 4, 10) 5 5 5 ns
7 CHZ Output in Hi-Z from CE (Notes 4, 10) 35 40 40 ns
8 toLz Output in Low-Z from OE (Notes 4, 10) 5 5 5 ns
9 oMz Output in Hi-Z from OE (Notes 4, 10) 30 35 35 ns
10 tpy Chip Selection to Power-Up Time (Note 12) 0 0 0 ns
11 tPD Chip Deselection to Power-Down Time (Note 12) 40 45 50 ns
Write Cycle .
12 twe Write Cycle Time 70 90 100 ns
Chip Selection to o
1 tow Pl 0 to +70°C 60 N/A 90
(Note 1) -55 to ~125°C N/A 80 N/A
14 7Y Address Setup Time 5 10 10 ns
15 twp Write Pulse Width (Note 1) 40 58 80 ns
16 twr Write Recovery Time 5 5 5 ns
17 tps Data Setup Time 30 35 40 ns
18 tDH Data Hold Time 5 5 5 ns
19 twiz Output in Low-Z from WE (Notes 4, 10) 5 5 5 ns
20 twHz Output in Hi-Z from WE (Notes 4, 10) 30 35 35 ns
21 taw Address to End of Write 65 80 80 ns

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 CHARACTERISTICS*

Am9128-12 Am9128-15 Am8128-20
Parameter Parameter :
No. | Symbol Description Min. | Max. | Min. | Max. | Min. | Max. | Units
Read Cycle . )

1 tac Read Cycle Time 120 .| 150 200 ns
2 tacc Address Access Time (Note 9) 120 150 200 ns
tacs Chip Select Access Time (Note 9) 120 150 200 ns

nable Ti COM'L N/A 60 70
4 toe Rora gy e MIL ‘ 70 70 ) ns
] toH Output Hold Time from Address Change 5 5 5 ns
8 oLz Output in Low-Z from TE (Notes 4, 10) 5 5 5 ns
7 tCHZ Output in Hi-Z from TE (Notes 4, 10) 50 55 55 ns
8 toLz Output in Low-Z from OE (Notes 4, 10) 5 . 5 5 ns
9 tomz "Output in Hi-Z trom OE (Notes 4, 10) 45 50 50 ns
10 | . tpy Chip Selection to Power-Up Time (Note 12) 0 0 0 ns
11 tpD Chip Deselection to Power-Down Time (Note 12) 55 60 60 ns

Write Cycle N
12 we Write Cycle Time ! 120 150 200 ns
12 oW g:g: osfemtﬂgn to v COM'L N/A 120 150 \ ns

(Note 1) © I MIL 105 130 160

14 tAs Address Setup Time 10 20 20 ns
15 twe Write Pulse Width {Kote 1) 70 85 100 ns
18 twR Write Recovery Time 5 5 ‘5 ns
17 tps - - | Data Setup Time ~ . . 45 50 60 ns
18 1oH - Data Hold Time . 5 5 . 5 ns
19 twLz Output in Low-Z from WE (Notes 4, 10 5 5 5 . ns
20 twHz Output in Hi-Z from WE (Notes 4, 10) 50 50. 50 ns
21 taw Address to End of Write . 105 120 -] 120 ns

Notes: See notes following DC Characteristics table.
*See the last page of this spec for Group A Subgroup Testing information.

4-224



SWITCHING WAVEFORMS (Cont'd.)
READ CYCLE NO: 1 (Notes 5, 6)
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Notes: See notes following DC ICharacten'stics table.
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‘SWITCHING WAVEFORMS - = - .
WRITE CYCLE. 1
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