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Aptos

AP32M256

Features

* High-density, 8-megabit, asynchronous Static RAM

* Low profile SIMM or ZIP package and 72-Pin Gold
SIMM package

* High-speed, -15, -20 and -25 ns

* Single 5V 10% powver supply

* TTL-compatible inputs and outputs

* JEDEC-compatible pinout

Functional Description

The Aptos AP32M256 is a high-speed SRAM memory module
containing 262,144 words organized in a x32-bit configuration.
The module consists of eight, 256K x 4 fast static RAMs
mounted on either a 64-pin or 72-pin, double-sided, FR-4-
printed circuit board.

The AP32M256 offers the optimum in packaging density
and profile height. It is packaged on a 64-lead SIMM, a 64-
lead ZIP, or a 72-pin Gold SIMM. The dual row configura-
tion allows 64 pins to be placed on a package 3.65 inches
long or 3.85 inches long, respectively. At only 0.58 and 0.61

256K x 32 Static RAM Module

inches high, these low-profile packages are ideal for systems
with minimum board spacing. This module is designed to
upgrade from 64-pin into a 72-pin socket.

All inputs and outputs of the AP32M?256 are TTL-compatible
and operate from a single 5V supply. Full asynchronous cir-
cuitry requires no clocks or refresh for operation and provides
equal access and cycle times for ease of use.

Reading the device is accomplished by taking the Chip Enable
(CE) LOW while Write Enable (WE) remains HIGH. Under
these conditions, the contents of the memory location specified on
the address pins will appear on the data input/output pins (I/O).

Writing to each byte is accomplished when the appropriate
chip select and write enable inputs are both LOW. Data on
the input/output pin is written into the memory location
specified on the address pins (A through A 7).

PDg and PD) identify the module's density allowing inter-
changeable use of alternate density, industry-standard mod-
ules. Four chip enable inputs, CE,, CE,, CE; and CE,, are
used to enable the module's 4 bytes independently.
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Selection Guide

AP32M256-15 AP32M256-20 AP3I2M256-25
Maximum Access Time (ns) 15 20 25
Maximum Operating Current (mA) 1280 1120 960
Maximum Standby Current (mA) 40 40 40

Aptos Semiconductor 3060 Tasman Drive, Santa Clara, CA 95054 « Phone: (408) 986-0188 FAX: (408) 986-0331

B 009020 0000309 120 ==

/

O et e ————,—,—— .




PApros

Pin Configurations (continued) 72-Pin SIMM
Top View
1= NC
NC 2 3= PD,
PD; — 4 5F= GND
PDy —] 6 7= PD4
UOO —18 [+]] e |/Oa
/0, =410 11 =3 10y
/05 .— 12 13—/ /Oyp
/03— 14 i5F= /Oy
cct—} 16 17 Ap
Ay 18 19— Ay
Ag C—]20 21—/ A;
Ag—] 22 23 = 10y,
V0, =1 24 25 =3 1/O4;
110; 4 26 27 =2 10y,
1/0g — 28 29— V045
107 —3 30 3133 GgND
WE =32 3B A
Ayc—3¢ 33 ¢E,
6511 —{36
37p= CE,
CE; —j 38 9= Ay
A =40 41/ OF
GND 3 42 4353 1/Q,4
/O, = 44 4553 11055
T/a 46 47 £=3 0,
0. =] 48 49 110,
/01 =50 511 A,
Ajp 52 53 A,
Aq 54 5501 Ag
A12 —] 56 571 Vcc
Az C— 58 59 £
on =8  esf= w0
IO
ddes  esb= 1o
1/Og3 ] 66 67 =3 /O3,
GND &1 68 69— Aqq
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SEMCONBUCTOR AP32M256
Maximum Ratings

(Above which the useful life may be impaired. For user guidelines, Voltage on Any Pin Relative to GND.....-0.5 V to Vo +0.5 V
not tested.)

Short Circuit Output Current!.............oo.cooooooeeer! 40 mA
Storage Temperature...........ccoocvvvevcvrcre 55°Ct0 +125°C  piyer DiSSIPAION ...vvvreeiseceeeeeeee e 8.0W
Ambient Temperature
with Power Applied.........c.coovvovviivecneenen, -0°C to +70°C
Ve Supply Relative to GND ..................... 0.5Vto+70V
Electrical Characteristics Over the Operating Range (0°C > TA270°C, V ¢ = 5V + 10%)
32M256-15 | 32M256-20 | 32M256-25
Symbol Parameter Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Icc Dynamic Operating i 1280 1120 960 | mA
Current 2
TTL Standby Current | CE 2 Viy, Ipyr =0
ISB] “TTL Inputs 360 280 240 mA
Isgz | CMOS Standby Current | CE 2 Ve -0.2V, Ioyr = 0 40 40 40 | mA
-CMOS Inputs
I Input Leakage Current | Viy=0V to V¢ 40 | 40 | -40 | 40 | -40 | 40 | pA
Lo Output Leakage Current | Viy=0V to V¢ -5 5 -5 5 -5 5 | nA
Vo | Output High Voltage Vee =Min, Igg =-4.0 mA 24 24 2.4 v
VoL | Output Low Voltage Vee =Min, Ig =8.0mA 0.4 0.4 04 | V
VIH Il'lpllt ngh Voltage 2.2 VCC 2.2 VCC 2.2 VCC \'
+0.5 +0.5 +0.5
VL Input Low Voltage 3 05) 08 |-05| 08 ]-05]|08]V
Capacitance? (1, = 25°C, f = 1MHz, Vg = 5.0V)
Symbol Description Max. Unit
Cy1 (Ag- A5, WE, OE) Input Capacitance 60 pF
Cy, (CE) Input Capacitance 15 pF
Cp (VO - VO3)) I/O Capacitance 10 pF
Notes:

1. Outputs should not be shorted for more than 30 seconds. No
more than one output should be shorted at any time.

2. Igc is dependent upon output loading and cycle rates. Specified
values are with outputs open.

3. Negative undershoot of up to 3.0 V is permitted once per cycle.
4. Sample tested, only.
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SEMICONDUCTOR AP32M256

Switching Characteristics Over the Operating Range® ¢

32M256-15 | 32M256-20 | 32M256-25
Parameter Description Min. | Max. | Min. | Max. | Min. [ Max. | Unit

Read Cycle

trc Read Cycle Time 15 20 25 ns
tAA Address Access Time 15 20 25 ns
toHa Output Hold Time 3 3 3 ns
tACE CE LOW to Valid Data 15 20 25 ns
L zCE CE LOW to Output Active 5 5 5 ns
tHZCE CE HIGH to Output High-Z ~ 6 8 10 ns
tAOE OE LOW to Valid Data 5 7 8 ns
tLZOE OE LOW to Output Active 0 0 0 ns
tuzoE OE HIGH to Output High-Z 5 6 10 ns
tpy CE to Power Up 0 0 0 ns
tpp CE to Power Down 15 20 25 ns
Write Cycle

twe Write Cycle Time 15 20 25 ns
tscE CE LOW to Write End 10 12 15 ns
taw Address Valid to Write End 10 12 25 ns
tha Address Hold to Write End 0 0 0 ns
tsA Address Set-up Time 0 0 0 ns
tpwE WE Pulse Width 12 12 15 ns
tsp Data Set-up to Write End 7 9 10 ns
typ Data Hold from Write End 0 0 0 ns
tHZWE WE LOW to High-Z Output 7 8 10 ns
ty 7wE WE HIGH to Output Active 3 3 3 ns

Notes:

5. Active output to High-Z and High-Z to output active tests speci-
fied for a 500mV transition from steady state levels into the test
load. CLOAD =5 pF.

6. Guaranteed, but not tested.
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SEMICONDUCTOR AP32M256

Switching Waveforms
Read Cycle No. 1 (WE and CE; are HIGH, CE, and OE are LOW)?

tre

X VALID ADDRESS X
ADDRESS

tan

l{e] ><><><><E}\D<S>A{\AX><><% DATA VALID 32M256-3

Read Cycle No. 2 (WE is HIGH)®

N /]
OE B tre N
tvzoe
ta0E R
- Yzoe
o AN 7
tep
tace - >
N > thzoe
B tzce N -+
vo << DATA VALID D
tey
SUPPLY x
CURRENT I,

32M256-4

Notes:

7. Chip is in Read Mode: WE is HIGH, CE and OE are LOW, Read
cycle timing is referenced from when all addresses are stable until the
first address transition. Crosshatched portion of the I/O implies that

data lines are in the Low-Z state and the data may not be valid.

8. WE is HIGH. /O is not specified until tacE, but may become
valid as soon as t; 7. Output will transition from High-Z to valid
data out. Data out is valid after both tycg and t4op are met.
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SEMCONSUCT AP32M256

Switching Waveforms (continued)
Write Cycle No. 1 (WE controlled) % 1°

|< tWC »l
ADDRESS % VALID ADDRESS
P taw _, A
 tsa _ rwe _
N \ (
e R 7
| Hzwe _ iso | tewe
— typ
0 PREVIOUS OUTPUT INPUT
N—
IGHZ
DATA ON
/O LINES “oM256S
Write Cycle No.2 (CE controlled) * 1 -
ADDRESS X VALID ADDRESS X
CE “
x\ /]
4 N
/] : N
tsa - - PWE - T tH.‘\
\ O
NN NN / 7
tzce Hzwe . tsp | o
Vo __« T .
HIGH-Z \ /
Low-z
DATA ON 32M256-6
/O LINES
Notes: 10. Chip is selected; CE and OE are LOW. Using only WE to con-
9. Addresses must be stable during Write cycles. CE or WE must be trol Write cycles may not offer the best device performarnce, since
HIGH during address transitions. The outputs will remain in the both tyzwg and tgp timing specifications must be met.
High-Z state if WE is LOW when CE goes LOW. Care should be 11. OF is LOW. /O lines may transition to Low-Z if the falling
taken so that the output drivers are disabled prior to placing the edge of WE occurs after the falling edge of CE.

Input Data on the IO Lines. This will prevent bus contention,
reducing system noise.
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AP32M256
Truth Table
Mode WE CE OE /0 VCC
Standby X H X High-Z Standby
Read H L L Output Active
Read H L H High-Z Active
Write L L X Input Active
Ordering Information
Speed Part Number Package Name | Package Type
15 AP32M256M-15 M64.2 64-Pin SIMM, Double Sided
AP32M256M7-15 M72.1 72-Pin Gold SIMM
AP32M256Z-15 764.1 64-Pin ZIP
20 AP32M256M-20 Mo64.1 64-Pin SIMM, Double Sided
AP32M256M7-20 M72.1 72-Pin Gold SIMM
AP32M256Z-20 Z64.1 64-Pin ZIP
25 AP32M256M-25 Mé64.1 64-Pin SIMM, Double Sided
AP32M256M7-25 M72.1 72-Pin Gold SIMM
AP32M256Z-25 Z64.1 64-Pin ZIP
Document # DS-000032-Rev A
Package Diagrams
M64.2 - 64-Pin Single In-Line Memory Module (SIMM) - Double Sided
g‘% 8.89 Max.
— rr 3.38
| T s sy — oo — preeene l
! J] O
10165 | —— 15.11 Max.
10.155 %%gg ;N L I L I L I
' T TTITY A (OO AT, 1
? ’ \._ |—t—— 1.02 _>| I“%‘%‘% — | [———— {27 ?3.34 __...J L_ %_;13%
2,035 *| =
2.025 Pin 1
g%‘s‘% = - - 85.085 -

Measurements are in Millimeters unless otherwise specified (%Nx) or typical if not noted.
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Package Diagrams (continued)

M72.1 - 72 -Pin Single In-Line Memory Module (SIMM) - Double Sided

108.077 Max. 8.89 Max.
%ﬁgg - 101.092 -
\\ N E— prrrrrrrro .
\ ® 0]
1_0_%2235 L I i | I ‘ 15.113 Max,
9, §.477 merenetranenney Y NO—
6.223
| U AT |
? 6.375 1.549R
2150 ] l=e 6.324 3.302
1.905 3955 31 QgQg
6477 .
6.223 =
Measurements are in Millimeters unless otherwise specified. (%%
Z64.1 - 64 -Pin Z In-Line Package (ZIP) - Double Sided
- > 8.89 Max.
92.96 -
92.45
/ saAncnancanga assssssss - aa A
I u d g 15.49
g A A g 14.99
- Pl Y
4 381 ¢ 3 | - 20.20
y 305 } | O EEE 19.80
%?;3 <’| ”u‘— 0.381 L—»I I-' 2.54 —»I L~ 8.89 Max.

Measurements are in Millimeterss unless otherwise specified. (%I%Nx

© Aptos Semiconductor Corporation, 1996. The information contained herein is subject to change without notice. Aptos assumes no responsibility for the use of any circuitry other than circuitry embodied in an
Aptos Semiconductor product. Nor does it convey or imply any license under patent or other rights. Aptos Semiconductor does not authorize its products for use as critical camponents in Jife-support systems
where a malfunction or failure of the product may reusonably he expected to result in signif injury to the user. The inclusion of Aptos Semicond products in life-support sy applications implies that
the manufacturer assumes all risk of such use and in so doing indemnifies Aptos Semiconductor against all damages.
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