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AP32M128
128K x 32 Static RAM Module

Features All inputs and outputs of the AP32M128 are TTL-compatible
* High-density, 4-megabit, asynchronous Static RAM and operate from a single 5V supply. Full asynchronous cir-
¢ Low profile FR-4 SIMM cuitry requires no clocks or refresh for operation and provides
* High-speed, -15*, -20 and -25 ns equal access and cycle times for ease of use.

* Single 5V 10% power supply

* TTL-compatible inputs and outputs Reading the device is accomplished by taking the chip select

* JEDEC-compatible pinout (CE) LOW while write enable (WE) remains HIGH. Under these
conditions, the contents of the memory location specified on the
Functional Description address pins will appear on the data input/output pins (/O).

The Aptos AP32M128 is a high-speed SRAM memory module
containing 131,072 words organized in a x32-bit configuration.
The module consists of four, 128K x 8 fast static RAMS
mounted on a 64-pin, double-sided, FR-4-printed circuit board.

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

on the address pins (A, through A ).
The AP32M128 offers the optimum in packaging density and

profile height. It is packaged on a 64-lead SIMM (single in-line PD; and PDy identify the module's density allowing inter-
memory module). The dual row configuration allows 64 pins o changeable use of alternate density, industry-standard modules.
be placed on a package 3.65 inches long and 0.35 inches wide.  Four chip enable inputs, CE,, CE,, CE; and CE,, are used to

At only 0.58 inches high, this low profile package is ideal for  enable the module's 4 bytes independently.
systems with minimum board spacing.
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Selection Guide
AP32M128-15 AP32M128-20 AP32M128-25
Maximum Access Time (ns) 15 20 25
Maximum Operating Current (mA) 760 620 500
Maximum Standby Current (mA) 20 20 20
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PAptos

Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, Voltage on Any Pin Relative to GND-0.5 V to Vec+05V

AP32M128

not tested.) Short Circuit Output Current!40 mA
Storage Temperature...............c..c.ccuvurvnn.... -55 Cto+125 C Power Dissipation4.0 W

Ambient Temperature A

with Power Applied..........coo.ccovvmevrererererernnee. -0 Cto+70 C

Ve Supply Relative to GND ................. 05Vio+7.0V

Electrical Characteristics Over the Operating Range (0 C K 70C, ¥c =5V 10%)

32M128-15 | 32M128-20 | 32M128-25
Symbol Parameter Test Conditions Min.| Max. | Min. | Max. | Min. | Max. |Unit
Iccr | Dynamic Operating 760 620 500 | mA
Current 2
Ip, %Sli‘;:zy Current | CE g, lour=0 180 140 120 | mA
Isga | CMOS Standby Current [ CE Vo -0.2 V, Igyr =0 20 20 20 | mA
-CMOS Inputs
It Input Leakage Current ViN=0Vio Ve -20 20 -20 20 -20 20 A
Iio Output Leakage Current | Viy=0V to Vo -5 5 -5 5 -5 5 A
Vou | Output High Voltage Vee=Min, gy =-4.0 mA 24 24 24 v
VoL | Output Low Voltage Vee=Min, I =8.0mA 0.4 04 04 v
Vi Input High Voltage 221 Ve | 22 | Vee | 22 [ Ve | V
+0.5 +0.5 +0.5
VL Input Low Voltage ° 051 08 |-05] 08 | 05| 0.8 v
Capacitance (T, =25C, =1, \¢ = 5V)*
Symbeol Description Max. Unit
Cp (Ag- Ay7, WE, OE) Input Capacitance 35 pF
Cp (CE; -CEy) Input Capacitance 10 pF
Cz (UOg - V/0O37) 1/0 Capacitance 10 pF
Notes:

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

2. Icc 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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Switching Characteristics over the Operating Range’: 6

AP32M128

32M128-15 | 32M128-20 | 32M128-25
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit

Read Cycle

tre Read Cycle Time 15 20 25 ns
tan 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
4 7CE 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
YL Z0E OE LOW to Output Active 0 0 0 ns
tHZ0E 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
tbwE WE Pulse Width 12 12 15 ns
tsp Data Set-up to Write End 7 9 10 ns
tup Data Hold from Write End 0 0 0 ns
tHZWE WE LOW to High-Z Output 7 8 10 ns
t 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 =35 pF

6. Guaranteed, but not tested.
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Switching Waveforms
Read Cycle No. 1 (WE and CE; are HIGH, CE, and OF are LOW)”

AP32M128
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Read Cycle No. 2 (WE is HIGH)®
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Notes: 8. Timing illustrated for hte case when addresses are valid before
7. Read cycle timing is referenced from when all addresses are sta- CE, and CE; are both asserted. I/O is not specified until t5cg or
ble until the first address transition. Crosshatched portion of hte IO tA0E- but may become valid as soon as tyzcg or ty 7og. Output will
implies that data lines are in the Low-Z state and the data may not transition from High-Z to valid data out. Valid data will be present

be valid until ty 5. following tqg, only if tocg timing is met.
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AP32M128
Switching Waveforms (continued)
Write Cycle No. 1 (WE controlled) o 10
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Notes:

9. Addresses must be stable during Write cycles. The outputs will
remain in the High-Z state if WE is LOW when both CE, and CE,
are asserted. If OE is HIGH, the outputs will remain in the High-Z
state. Although these examples illustrate timing with OE asserted, it
is recommended that O be held HIGH for all write cycles. This
will prevent outputs from becoming asserted, preventing bus con-

tention, thereby reducing system noise.
10. Chip is selected; CE, and OE are LOW, CE, is HIGH. Using
only WE to control Write cycles may not offer the best device per-

formance, since both tyzwg and tgp, timing specifications must be
met.

11. OF is LOW. I/O lines may transition to Low-Z, if the falling
edge of WE occurs after the falling edge of CE.
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AP32M128

Truth Table

T ‘

Mode WE CE OE Vo Vee
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 AP32M128M-15 Mo64.1 64-Pin SIMM
20 AP32M128M-20 Mo64.1 64-Pin SIMM
25 AP32M128M-25 M64.1 64-Pin SIMM
Document # DS-000031-Rev A
Package Diagram
M64.1 - 64-Pin Single in-Line Memory Module (SIMM) - Single Sided
98.04
97.54
| |-= 3.38
.............................................. I
P -
r 15.11 Max.
10.155 | £.355 ] il L L y i i
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2.035

2.025 Pin 1

6365 - £5.005

6.345 85.085

Measurements are in Millimeters unless otherwise specified (%II%) or typical if not noted.

© 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 uther rights. Aptos Semiconductor does not authorize its products for use as critical components in life-support systems

where a malfunction or failure of the product may reasonably be expected 1o result in significant injury to the uscr. The inclusion of Aptos Semi products in life-support systems applications implies that
the manufacturer assumes all risk of such use and in so doing indemnitics Aptos Semi against all d
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