e T DPS6433
(Q\D pMDense—Pac Microsystems, Inc.

—O 64K X 32 CMOS SRAM MODULE

DESCRIPTION:

The DPS6433 is a fully asyncronous Static Random
Access Memory (SRAM) and may be organized as
64K X 32, 128 X 16 or 256K X 8.

The module is built with eight low-power CMOS
32K X 8 SRAM’s and two high speed 139 decoders.
The DPS6433 is ideally suited for those computer
systems having a 32-bit architecture.

FEATURES:
« Organization Available:
>
64K X 32, 128 X 16 or 256K X 8 PIN-OUT DIAGRAM
« Access Times: 35, 45, 55, 70, 85
Voo 1 Vv
100, 120, 150ns (max.) o0 1 e
« Byte, Word, and Double Word Selectable /00 3 /O30
. /o1 4 1/029
« Low-Power CMOS Design /02 5 1/028
. Si : o, /103 6 N.C.
Single +5V Operation (x 10% Tolerance) (== NC.
« TTl-compatible Inputs and Outputs Al 8 TED
« 60-Pin, 600 Mil Wide Ceramic DIP Package os 10 e
/06 11 /025
PIN NAMES 1107 12 |/0524
A
AO-A15 Address Inputs B NV
/00 - I/O31 Data Input/Output WE :z m
CFA Chip Enable for /OO0 - [/O7 A5 17 A12
— - 1/08 18 1/023
CEB Chip Enable for 1/O8 - 1/015 /09 19 /022
TEC Chip Enable for [/O16 - 1/023 Jon N et
CED Chip Enable for 1/024 - 1/031 23 g ::(‘)
WEO Write Enable for I/O0 - 1/O15 TEB 24 TIC
— /012 25 9
WET Write Enable for [/O16 - [/O31 Pt Vore
Voo Power (+5V) yors 26 Vore
Vss Ground A8 29 A9
Vss 30 Voo
N.C. No Connect
Al1S AlS
[52
5
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DPS6433

Dense-Pac Microsystems, Inc.

DPS6433-35, -45, -55, -70, -85, -100 DC OPERATING CHARACTERISTICS: Over operating ranges
. . C M/B .
Symbol Characteristics Test Conditions Min. Max. Min Max. Min Max, | Unit
™ Input . . B
Leakage Current Vin = OV to Voo 20 +20 20 +20 20 +20 HA
lour Output Vyo =0V to Voo,
Leakage Current = Vjn, or WE = Vy -20 +20 -20 +20 -20 +20 HA
CE=Vy, X32 530 610 630 )
Ice Active Supply Vin = Vs or Vi, X16 390 450 560 mA
Current lour = OmA X8 320 370 375
Cycle = min., X32 690 790 790
lcc2 Operating Duty = 100% X16 470 540 540 mA
Supply Current lour = OmA X8 360 415 415
Isg1 Full Standby Supply Vin 2 Voo 0.2V or
Current (CMOS) Vin € Vs + 0.2V, TE 2 Vpp 0.2V 16 16 16| mA
Iss2 Standby Current (TTL) | CE = Viu 280 280 280 | mA
Vor Output Low Voltage lour = 2.1mA 0.4 0.4 0.4 \4
Vou Output High Voltage four = -1.0mA 2.4 2.4 2.4 \%
DPS6433-35, -45, -55, -70, -85, -100  DATA RETENTION CHARACTERISTICS
Symbol Parameter Test Condition Min. TYP. Max. Unit
lccora Data Retention Vbr = 2V,
Supply Current CE> Voo'-O.ZV 0.2 06 mA
lccors Data Retention Vor = 3V,
Supply Current CE 2> Vpp 0.2V 0.5 1.2 mA
tcor Chip Disable to Data Retention Time 0 ns
tr Recovery Time trc = Read Cycle Timing 5 ms
DPS6433-120, -150 DC OPERATING CHARACTERISTICS: Over operating ranges
C M
Symbol Characleristics Test Conditions Min. Moax, Min. Max. Min. Max, | Unit
In Input T N :
Leakage Current Vin = 0V to Vpp 16 *16 16 *+16 16 +16 HA
lout Output Vyo = 0V to Vpp,
Leakage Current = Vi, or WE - Viu -16 +16 -16 +16 16 +16 HA
CE=Vi, X32 195 195 195
lcer Active Supply Vin= Vi or Vi, X16 105 105 105 mA
Current lour = OmA X8 60 60 60
Cycle = min., X32 255 275 295
leca Operating Duty = 100% X16 135 145 155 mA
Supply Current lout = OmA X8 75 80 85
Ispt Full Standby Supply ViN 2 Vpp -0.2V or
Current (CMOS) Vin < Vs + 0.2V, TE 2 Vop 0.2V ! 18 26 | mA
lsg2 Standby Current (TTL) CE = Viy 20 20 20 mA
Vou Output Low Voltage lour = 2.1TmA 0.4 0.4 0.4 \
Vou Output High Voltage lout = -1.0mA 2.4 2.4 2.4 \
DPS6433-120, -150 DATA RETENTION CHARACTERISTICS
Symbol Parameter Test Condition Min. TYP. Max. Unit
lccor2 Data Retention Vor = 2V,
Supply Current CE2 Vpp -0.2V 6 200 A
lccors Data Retention Vor = 3V,
Supply Current CE 2 Vpp -0.2V 8 220 BA
tcor Chip Disable to Data Retention Time 0 ns
tr Recovery Time trc = Read Cycle Timing 5 ms
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Dense-Pac Microsystems, Inc. D P S 643 3

RECOMMENDED OPERATING RANGE! ABSOLUTE MAXIMUM RATINGS3
Symbol | Characteristic Min.| Typ.| Max. |Unit Symbol Parameter Value Unit
Vpp | Supply Voltage 4.5 | 5.0 5.5 Vv Tstg | Storage Temperature -65 to +150 °C
ViIH Input HIGH Voltage | 2.2 Vop+0.3 | V Teias | Temperature Under Bias -55to +125 °C
ViL Input LOW Voltage |-0.52 0.8 Vv Voo | Supply Voltage ' 0.5to+7.0 Vv
C | o |[+25] +70 Vo | Input/Output Voltage * | -0.5 to Vpp +0.5 | V
Operating o
Ta i 40 | +25 +85 C
Temperature
M/B| 55 | +25| +125 n
CAPACITANCE 4 Ta = 25°C, F = 1.0MHz
Symbol Parameler Max. | Unit | Condiiion
TRUTH TABLE CaDRrR | Address Input 80
TE WE i | Supply Chi
Mode CE WE /O Pin | Z bt ((:Zcz erirt’eEE::tI:e ig oF Vi = OV ”
Not Selected H X HIGH-Z | Standby CWE Datal %) 20
Read L H Dout Active /o ata Input/Output
Write L L DiNn Active
H = HIGH L=LOW X = Don’t Care
DC OUTPUT CHARACTERISTICS
AC TEST CONDITIONS S);/mbol H;&:a\l:tel(er lCondn:n:)msA h;n: Max. Ucll
Input Pulse Levels OV to 3.0V VOH oWV 7;356 IOH '2 1 mA . 0‘4 v
Input Pulse Rise and Fall Times 5ns* oL o7age ot=s’m - -
Input and Output
P 1.5V )
Timing Reference Levels Figure 1. Output Load
* Transition between 0.8V and 2.2V. ** Including Probe and Jig Capacitance. +5V
OUTPUT LOAD 1.8KQ
Load CL Paramelers Measured
1| 100 pF | except tciz, tcHz, twhz, and twiz Dyo
2 5 pF | tciz, tcHz, twHz, and twiz "
G I: 990Q
DATA RETENTION WAVEFORM
DATA RETENTION MODE = ————a|
Voo ,A.SV
VDR e
______________________ 7
TCOR fe—— TR
CE 2.2V _ 2.2V
Vpr 2 CE 2 Vpr 0.2V
30A019-00 -
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AC OPERATING CONDITIONS AND CHARACTERISTICS - READ CYCLE: Over operating ranges
No.| Symbol Parameler _ 35 - 45 - 55 - -70 Unit
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
1 tRC Read Cycle Time 35 45 55 70 ns
2 tAA Address Access Time 35 45 55 70 ns
3 tco Chip Enable to Output Valid 35 45 55 70 ns
4 toH Output Hold from Address Change 3 3 3 3 ns
5 tcLz Chip Enable to Output in LOW-Z 4 6 5 5 5 5 ns
6 tcHz Chip Enable to Output in HIGH-Z 4 6 15 20 25 30 ns
AC OPERATING CONDITIONS AND CHARACTERISTICS - WRITE CYCLE: Over operating ranges 7
-35 -45 -55 -70 .
No.| Symbol Parameter Min. | Max. [ Min. | Max. | Min. | Max. | Min. | Max. Unit
7 twc Write Cycle Time 35 45 55 70 ns
8 taw Address Valid to End of Write 30 40 50 65 ns
9 tcw Chip Enable to End of Write 30 40 50 65 ns
10 tow Data Valid to End of Write 20 25 25 30 ns
11 toH Data Hold Time 3 3 3 3 ns
12 twp Write Pulse Width 30 40 50 60 ns
13 tAs Address Set-up Time* 0 0 0 0 ns
14 tAH Address Hold Time 0 0 0 0 ns
15 | twHz Write Enable to Output in HIGH-Z 4 6 15 20 25 30 ns
16 | twiz Write Enable to Output in LOW-Z 4 6 5 5 5 5 ns
AC OPERATING CONDITIONS AND CHARACTERISTICS - READ CYCLE: Over operating ranges
No.| Symbol Parameter - 85 . -100 - -120 - -150 Unit
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
1 tRC Read Cycle Time 85 100 120 150 ns
2 tAA Address Access Time 85 100 120 150 ns
3 tco Chip Enable to Output Valid 85 100 120 150 ns
4 toH Output Hold from Address Change 5 10 10 10 ns
5 tcLz Chip Enable to Output in LOW-Z 4 6 10 10 10 10 ns
6 tcHz Chip Enable to Output in HIGH-Z 4 6 30 35 40 50 ns
AC OPERATING CONDITIONS AND CHARACTERISTICS - WRITE CYCLE: Over operating ranges ”
No.| Symbol Parameler . 85 . -100 . -120 . -150 Unit
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max,
7 twe Write Cycle Time 85 100 120 150 ns
8 taw Address Valid to End of Write 75 90 100 120 ns
9 tew Chip Enable to End of Write 75 90 100 120 ns
10 tow Data Valid to End of Write 35 40 50 60 ns
11 toH Data Hold Time 0 o] 0 0 ns
12 twp Write Pulse Width 75 80 90 100 ns
13 tas Address Set-up Time* 0 0 0 0 ns
14 tAH Address Hold Time 0 0 0 0 ns
15 twHZ Write Enable to Output in HIGH-Z 4 6 25 35 40 50 ns
16 twiz Write Enable to Output in LOW-Z 4 & 5 5 5 5 ns
* Valid for both Read and Write Cycles.
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Dense-Pac Microsystems, Inc. D P S 643 3

READ CYCLE 1: Address Controlled. WE is HIGH. CE is LOW.

TRC ——
ADDRESS X
TAA {
t———TOH TOH
XX XXX XK XX RKIARREIR
DATA {/O PREVIOUS DATA VALID QLR READ DATA VALID

READ CYCLE 2: CE Controlled. WE is HIGH.

d TRC
ADDRESS X *

TE DY L
ltt—— TCLZ —— ] ‘-—TCHZ
DATA I/O HIGH Z ( READ DATA VALID HIGH Z =

WRITE CYCLE 1: WE Controlled.

e T™WC -

ADDRESS %
TCW

RN

FTAS——‘ - TWP
WE PN f

poet———— TWLZ
TOW —seetem— TDH
HIGH Z WRITE DATA VALID HIGH Z

e 4-147

TAW TAH

0
m

TWHZ

D TR AR AT TITIXITLITR)
SN

AVAV.

DATA I/O
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DP 56433 Dense-Pac Microsystems, Inc.

WRITE CYCLE 2: CE Controlled.
T™WC
ADDRESS X X
TAW TAH
TCwW
cE NN /
TAS
WE \\ 1[// ,/
oW TOH
DATA I/O HIGH Z WRITE DATA VALID HIGH Z
NOTES:

1. All voltages are with respect to Vss.
2. -2.0V min. for pulse width less than 20ns (Vi min.=-0.5V at DC level).

3. Stresses greater than those under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the device.
This is a stress rating only and functional operation of the device at these or any other conditions above those
indicated in the operational sections of this specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

4. This parameter is guaranteed and not 100% tested.
5. Transition is measured at the point of +500mV from steady state voltage.

6. When CE is LOW and WE is HIGH, I/O pins are in the output state,and input signals of opposite phase to the
outputs must not be applied.

7. The outputs are in a high impedance state when WE is LOW.

A ARRAAT TR

XOOOGOOOOOONOOBNON0

WAVEFORM KEY
olelololeloleletolelo el el

A\ Sssssssssst\ m LIS 099.9,0900,0.090,8,

Data Valid Transition from Transition from Data Undefine
HIGH to LOW LOW to HIGH or Don’t Care
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Dense-Pac Microsystems, Inc. DP 56433

ORDERING INFORMATION
DP SB433 — XXX X
PREFIX DEVICE TYPE SPEED GRADE C COMMERCIAL 2°'C to +7@C
1 INDUSTRIAL —-40°C to +85°C
M MILITARY —55°C to +125°C
B*  MIL—PROCESSED -55'C to +125°C
35 35ns
45 45ns
55 55ns
79 7@ns
85 85ns
129 10@ns
129 120@ns
150 15@ns
{ CMOS SRAM 64KX32, 128KX16 or 256KX8

* B grade modules can be constructed with 883 devices.

MECHANICAL DRAWING

‘ 2.990+.205

1

anannan

= jajajajejajae)
L L.26® MAX.
) 212 MIN.
05@ TYP. 282 MIN.
1~ B45%.005 ,H‘ 220+ 002 _J Lﬁ ‘168 TYP. \ 210+.002

2.900+.005 600+ 005 =

Dense-Pac Microsystems, Inc.

7321 Lincoln Way * Garden Grove, California 92641-1428
(714) 898-0007 * (800) 642-4477 (Outside CA) * FAX: (714) 897-1772
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