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ERTY Am99C58/Am99C59

4096 x 4 CMOS Static Random- Access Memory

o
o
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u S R e SR 3. State
C PRELIMINARY 24 0
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DISTINCTIVE CHARACTERISTICS
® 4096 x 4 organization ® Maximum standby power dissipation: 220 mW
® High Speed (Am99C58)
- 20 ns tpaa Maximum ® TTL-compatible inputs and outputs
- 10 ns tacs Maximum (AmS9C59) ® Single +5-V +10% power supply
® Separate data inputs and outputs ® Slim 24-pin, 300-mil DIP and 28-pin ceramic leadless
® Automatic power-down when deselected (Am89C58) carrier

® Maximum power dissipation: 990 mwW

GENERAL DESCRIPTION

The Am99C58 and Am99C59 are high-performance CMOS
Static RAMs organized as 4096 words by 4 bits. They are
manufactured using an advanced high-performance CMOS
process that combines high speed with low-power con-
sumption and increased reliability.

Both devices feature access times as fast as 20 ns and
separate data inputs and outputs. The Am99C58 and
AmM99C59 operate from a single 5-V supply and all inputs
and outputs are fully TTL-compatible. The Am99C58 pro-

vides a Chip Enable (E) function that aufomatically powers
dp\gn_the device when deselected. The AmS9C5T provides

a Chip Select (5) function that offers a chip select access
time of 10 ns.

Two inputs, E/S* and W, are used to control the device.
Chip Enable/Select (E/S)* selects the device for operation
and provides for easy memory expansion. Write Enable W)
controls write and read operations. The data outputs will be
in a high-impedance state when E/S* is HIGH, or W is
LOW.

The Am99C58 and Am99C59 are packaged in a slim 24-
pin, 300-mil DIP or 28-pin ceramic leadless chip carrier.

BLOCK DIAGRAM

= H
A3
A {3
o L
As

alat=

— Voo
. f— Vg
MEMORY
ARRAY
128 ROWS
128 COLUMNS

Do -—?—

Q,
[ =] column 170 CIRcuITs | 5
D INPUT l
! [y oata [ j— Q,
D, > cT COLUMN SELECT
Ky g S Y 7. 7.3 j? .
Q,
AI AQ Al AlO AH
E/5*
w
BD006491
*E=Amg9C58 NS \5 0
§~Am99C59 ¢ LL&/
001662
o .
] /ek Ty,
LIBERTY CHIP is a trademark of Advanced Micro Devices, Inc. Publication # Rev. Amendment
| 08116 B /0

Issue Date: August 1986

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003

65066WY/85066WY

$221A2( OIDIW P2JURAPY



PRODUCT SELECTOR GUIDE

Am99C58 Am99C59
Part Number -20 | -25 | -85 | -45 | -20 | -25 | -35 | -45
Access Time Max. (ns) 20 25 35 45 20 25 35 45
lcc Max. (mA) | 180 | 180 | 160 | 160 | 180 [ 180 | 160 160
0 to +70°C Isg Max. (mA) 40 40 40 40 — — —_ —
Ispc Max. (mA)| 10 10 10 10 — — — —
Ilcc Max. (mA) | — — 180 | 180 — — 180 180
-55 to +125°C| Igp Max. (mA) | — — 40 40 — — — —
Isgc Max. (mA) | — — 10 10 — — — —
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CONNECTION DIAGRAMS

Note: Pin 1 is marked for orientation.
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ADDRESS DESIGNATORS

Pin Number
External internal DIP Package
Ag AXg 21
Aq AX4 22
Ao AX2 23
Az AX3 1
A4 AXg 2
As AXs 3
As AXg 4
Az AYp 5
Ag AY4 6
Ag AY2 7
A1 AY3 17
Aqq AYy 20
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PIN DESCRIPTION

Ag-Aj1 Address (Inputs)
The 12 address inputs select one of the 4096 4-bit words in
the RAM.

E/S Chip Enable/Chip Select (Input)
An active-LOW input which selects the device for operation.
When E/S is HIGH, the device is deselected and the
outputs will be in a high-impedance state. The E pin will also
power down the Am99C58 when HIGH.

W__ Write Enable (Input)
w controls read and write operations. When W is HIGH and
E/3 is LOW, data will be present at the data outputs. When

W is LOW, data present on the data inputs will be written
into the selected memory location. The data outputs will be
in a high-impedance state.

Do-D3 Data Input
Data inputs to the RAM.
Qg-Qz Data Output

Data outputs from the RAM. The data outputs will be in a
high-impedance state when E/S is HIGH or W is LOW.

Voc Power Supply +5 Volts
Vgs Ground

TABLE 1. MODE SELECT

Inputs
— Outputs Mode Power
E/S w
X Hi-Z Not Selected .
L Hi-Z Write : Active
L H Data Out Read Active
H = HIGH
L=LOW

X = Don't Care

*The Am99C58 will be in Standby;

The Am99C59 will be Active
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ORDERING INFORMATION
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

AMBZSC58 =20 D c 8

—Ldi. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

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

C. PACKAGE TYPE
P = 24-Pin Slim Plastic DIP (PD3024)
D = 24-Pin Slim Ceramic DIP (CD3024)
L = 28-Pin Rectangular Ceramic Leadless Chip
Carrier (CLR028)

B. SPEED OPTION
-20=20 ns
-25=25ns
-35=35ns
-45=45 ns

A. DEVICE NUMBER/DESCRIPTION
Am99C58/Am99Cs9
4K x4 CMOS Static RAMs

Valid Combinations
Valid Combinations . L . . .

AMO9056.50 ~ Valid Combinations list configurations planned to be

i supported in volume for this device. Consult the local AMD
AM99C56-25 N/ sales office to confirm availability of specific valid
AM99C58-35 , combinations, to check on newly released combinations, and
AM99C58-45 ~ f PC, PCB, to obtain additional data on AMD's standard military grade
AM99C59-20 % oes products.
AM99C59-25
AM99C59-35
AM99C59-45

,
B
. w\/ﬂ
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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 packags, 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

AM99C58 -35 yi

]
i

A
‘——E. LEAD FINISH

A = Hot Solder DIP
C =Gold

D. PACKAGE TYPE
L = 24-Pin Slim Ceramic DIP (CD3024)
U = 28-Pin Rectangular Ceramic Leadless Chip
Carrier (CLR028)

C. DEVICE CLASS
/B =Class B

B. SPEED OPTION

-35=35ns
-45=45ns
A. DEVICE NUMBER/DESCRIPTION
AmM99C58/AmIIC59
4K x 4 CMOS Static RAMs
Valid Combinations Valid Combinations
AM99C58-35 Valid Combinations list configurations planned to be
AM99C58-45 , , supported in volume for this device. Consult the local AMD
AM99C59-35 BLA, /BUC sales office to confirm availability of specific valid
AM99C59-45 combinations or to check for newly released valid

combinations.
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ABSOLUTE MAXIMUM RATINGS (Note 1)
Storage Temperature ............ccocoveeenennnns -65 to +150°C
Ambient Temperature with

Power Applied.........cccouveiiiiiniiinien, -55 to +125°C
Supply Voltage with

Respect to Ground..............cceniinnnns -05Vito +70V

Signal Voltages with

Respect to Ground............ccovuiennns
Power Dissipation (Package Limitation) .-
DC Output Current ........cooeeviiiiniiiiiiiiarnreees

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.

DC CHARACTERISTICS over operating range unless

OPERATING RANGES (Note 2)

Commercial (C) Devices

Temperature (TA)....cooeueenereeiiiiniinaniiniens 0 to +70°C

Supply Voltage (VCE) «--ovvvveevererninenninnn +5.0 V10%
Military (M) Devices™

Temperature (TC).....eovveeverareernnniennnns -55 to +125°C

Supply VOHAge (VCC) +«-evvvererverreerssneens +50 V £10%

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

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

otherwise specified”

. V)L=-1.5 V for pulse width less than 10 ns.

1
2
3
4
5. Test conditions assume signal transition times of 10 ns or less,
6. W is HIGH for read cycle.

7

8,

of the signal that terminates the write.
9. E/S is LOW for read cycle.
10, Address Valid prior to or coincident with E/S LOW.
11. /S or W must be HIGH during address transitions.

. This parameter is not tested, but guaranteed by characterization.

. For test and correlation purposes, operating temperature is defined as the “instant-ON'' case temperature.

" Transition is measured +500 mV from steady state voltage with specified loading in Figure 1b under Switching Test Circuits.
. The internal write time of the memory is defined by the overlap of E/S LOW and W 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 is referenced to the rising edge

Am99C58-20, -25 Am99C58-35, -45
Am99C58-20, -25 Am99C59-35, -45
Parameter Parameter
Symbol Description Test Conditions Min. Max. Min. Max. Units
VOH Output HIGH Voltage VoG = Min., 1oH = -4 mMA 24 2.4 E
Vou Output LOW Voltage Vee = Min., loL =8 mA 0.4 .. 04 4
ViH Input HIGH Voltage 2.2 6.0 22 1 8 vy
ViL Input LOW Voltage (Note 3) -05 . 08 . -08 " oV
hx input Load Current GND < V| <Vcg ~g0. | 20 | -20 LA
oz Output Leakage Current GND < Vo < Vcc OQutput Disabled 10 - 10 RN LA
N V /% + 1 © Devices N : ]
oo | Voo Operstng suppry | B85S < Vi 1© o [ (LD NETTI0)
Current Cycle = Min. '™ Devices NA ~ 180,
Standby Power Supply 1 Devices” 40 40
Iss Current, TTL Input g?vvcc. 8 - mA
Levels (Am99C58 only) L M Devices NA 40
= Twiax Voo - = ——]
. Standby Power Supply: & C Devices %_10/ (.12; A
Issc Current, CMOS Input 5:;‘;’/0002% ;’ v B mA
Levels (Am29C58 only) or<o02V M Devices NA 10
Notes: 1. Absolute Maximum Ratings are intended for user guidelines and are not tested.

timing reference levels of 1.5 V, input pulse levels of 0 to 3.0 V and
output loading of the specified loL/lon and 30 pF load capacitance. Output timing reference is 1.5 V.

12. If € goes HIGH simultaneously with W HIGH, the output remains in a high-impedance state. )( ¢
7 ! s
CAPACITANCE A toy ' Iy
e pet
Parameter Parameter
Symbol Description Test Conditions Min. Max. Min. Max. Units
C Input Capacitance Test Frequency = 1.0 MHz 5 5
- Ta =25°C, All Pins at 0 V, pF
Co Output Capacitance Vec =5 V (Note 4) 7 7

*See the last page of this spec for Group A Subgroup Testing information.
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified* (Note 5)

Parameter Am99C58-20 | Am99C58-25 | Am99C58-35 | AmI9C58-45
Symbol Am99C59-20 | Am99C59-25 | Am99C59-35 | Am99C59-45
Parameter
No. Standard l Alternate Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. Units
READ CYCLE
1 tavav tRC oo gycte Time 20 25 35 45 ns
2 tavav tan ) | Address Access Time ™ 20> = B .45 ns
— Chip Enable Am99eC58 == s (o EI S
3 teLav tace Access Time only (20 1 G 435 ) (%45 :72 ns
Chip Select Am99C59 R _— ]
4 tsLav tacs Aci:l:ass ?i‘r:ne orr\'I‘y @> Q._‘s D 2D (25 ns
4 Chip Enable/Select LOW to
5 o oLz Output in Low-Z 0 0 0 0 ns
SLaxX (Notes 4 & 7)
teHQZ Chip Enable/Select HIGH to
6 tsHaz tcHz Output in Hi-Z (Notes 4 & 7y | © 18 0 20 0 25 ° 30 ns
Output Hold C Devices 3 3 3 3
7 taxax tOHA after Address - ns
Change M Devices 1 1 1 1
o moon w0 | oot | . o o -
9 tenccL | D ﬁ{‘,‘,‘,’g&ss‘;‘;‘e@}g,j P Downi o 20 0 25 0 35 0 40 ns
WRITE CYCLE
10 tavav twe Writa Cycle Time (Note 8) 20 25 35 45 ns
teLwH Chip Enable/Select LOW to
" gwh | oW Wiite Enable HIGH 15 20 30 40 ns
12 ta taw x:greess Valid to End of 15 20 30 40 ns
13 tA tas g:ic‘jlzeﬂiz Valid to Beginning 0 0 0 0 ns
14 tWLWH twp Write Pulse Width 15 20 30 40 ns
15 tWHAX WA x:ﬂreess Hold after End of 5 5 5 5 ns
16 tDOVWH tow alaéaHin Valid to Write Enable 10 10 15 20 ns
17 twHDX toH Data Hold after End of Write 5 5 5 5 ns
18 twiaz twz e s 48 P | o 10 ) 10 0 15 0 20 ns
Write Enable HIGH to Output
19 twHOX tow in Low-Z (Notes 4 & 7) 0 ° ° o el

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 TEST CIRCUITS

KEY TO SWITCHING
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WAVEFORMS
WAVEFORM INPUTS ouTPUTS
A7 MUST BE WILL BE
ce Vee STEADY STEADY
480 Q 480 MAY CHANGE WILI.N(B;E G
m FROMHTOL  CHANGING
D, 0, —
o ouT MAy cHANGE  WILLBE
30 pF FROML TOH  CHANGING
(INCLUDING p. FROML TOH
255 0 SCOPE AND 2550 3 5pF
JIG) . ) !
M privdSiee R
PERMITTED UNKNOWN
e — CENTER
- = H DOES NOT LINE IS HIGH
IMPEDANCE
TC002351 TC002361 i "OFF" STATE
KS000010
Figure 1a. Figure 1b.
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SWITCHING WAVEFORMS

ADDRESSES ’ N

4f1\ i
— X

(Am99C58 only)

4@7
7
CGo-Cs ) DATA VALID
WF021462
Read Cycle One
(Notes 6 & 9)
B8 ——— 384
\ Y I/TIIINIIE
HIGHJI%PETANCE HIGH
IMPEDANCE
Go-Ca ( DATA VALID
AcTve 72777 ®
icc STANDBY

WF021472

Read Cycle Two
(Notes 6 & 10)

Notes: See notes following DC Characteristics table.
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SWITCHING WAVEFORMS (Cont'd.)

4®
* | —— ~ )
ZANANNNN — 7/®<|////////
i —B— ®
N \\\* A

~B- «——@
Do-D3 * DATA VALID *
:I HIGH |MPEDA»!:E—®_.L__
4

—_—

Qo-Q3 DATA UNDEFINED N
WF021442
Write Cycle One (W Controlled)
(Notes 11 & 12)
0
ADDRESSES X X
B -0
E/S —
_\\ - /
@ P &—
¥ SONNNNNNNNN ALK ) ITIINIIIII/A
t @ 1 @
Dg-Da * DATA VALID f
—e—
HIGH IMPEDANCE
Qo-Qg3 DATA UNDEFINED

WF(021452

Write Cycle Two (E/S Controlled)
(Notes 11 & 12)

Notes: See notes foilowing DC Characteristics table.
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PHYSICAL DIMENSIONS
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PHYSICAL DIMENSIONS (Cont'd.)
CLRO28
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GROUP A SUBGROUP TESTING

DC CHARACTERISTICS

Parameter
Symbol Subgroups

VOH 1,2, 3
VoL 1,2 3
ViH 7, 8
ViL 7, 8

hx 1,2 3
loz 1, 2, 3
lcc 1,2, 3
IsB 1,2, 3
IS8 1,2 3 Am99C58 only

SWITCHING CHARACTERISTICS

Parameter Parameter
No. Symbol Subgroups No. Symbol Subgroups
1 tavav (trc) |7, 8,9, 10, 11 16 tovwH (tow) |7, 8, 9, 10, 11
2 tavav (taa) |7, 8, 9, 10, 11 17 twHDX (tpH) |7, 8, 9, 10, 11
teLqv (tace)
3 (Am99C58 7, 8,9, 10, 11
only)
tsLav (tacs)
4 (Am99C59 7. 8,9, 10, 11
only)
taxax (toHa) |7, 8, 9, 10, 11
10 tavav (twc) (7, 8, 9, 10, 11
11 IswH (tew) |7 g 9, 10, 11
tELWH
12 tavwH (taw) {7, 8, 9, 10, 11
13 tavwL (tas) (7, 8, 9, 10, 11
14 twLwH (twp) |7, 8, 9, 10, 11
15 twHAX (twr) |7, 8, 9, 10, 11

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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