DENSE-PAC

MICROSYSTEMS

1 Megabit CMOS SRAM

DPS3232V

DESCRIPTION:

The DPS3232V is a 66-pin Pin Grid Array (PGA)
consisting of four 32K x 8 SRAM devices in ceramic
LCC packages surface mounted on a co-fired ceramic
substrate with matching thermal coefficients. The LCCs
are mounted in a rotary pattern resulting in the smallest
possible module outline.

The pins have been arranged around a central 0.6" gap
which can accomodate a heat rail. In this central gap
is a cavity containing four 0.1f decoupling capacitors.
Provisions have been made in the pinout for use of
1MB SRAMs, providing an upgrade path to 128Kx32
and 256Kx32, increasing the module density from four
to eight times.

FEATURES:
e Organizations Available:
128K X 8, 64K X 16 or 32K X 32
e Access Times:
25, 35, 45, 55, 70, 85, 100, 120, 150ns

o Low Data Retention: 2.0V min.
« Fully Static Operation - No clock or refresh

required
e TTL-compatible
e 66-Pin PGA (Pin Grid Array) Package

« Same Package as other Versapac Versions
(EEPROM, EPROM AND MIXED)

¢ Module Weight is 15 grams

e Module can be built with devices compliant to
MIL-STD 883C
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PIN NAMES

AQ-A14 Address Inputs

I/O0-1/031 Data In/Out

CEo - CE3 Chip Enables

WED - WE3 Write Enables

Ot Output Enable

Voo Power (+5V)

Vss Ground

N.C. No Connect

PIN-OUT DIAGRAM

1/08 |12 WE1 23 /015 [@D@®
1/09 13 TE1 24 1/014 |00
1/018 |14 VSS 25 1/013 |00
A13 15 1/011 |26 1/012 OO
16 A1@ |27 OE [eYe}

N.C. 17 AN 28 N.C. O O
N.C. 18 A12 20 WE@ 0O
N.C. 19 VDD |38 1/07 |0O0O
/o8 |20 TEG {31 1/06 (OOO
12 1/01 21 N.C. |32 1/05 |O0CO
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(TOP VIEW)

®®| 34 1/024 |45 VDD
00| 35 1/025 |46 TE3
00O0| 36 1/026 |47 WES3
00O 37 AB 48 1/027

0 00| 38 A7 49 A3
OO0 39 N.C. |50 A4
0 00| 40 A8 51 AS
000|411 A9 52 WE2
cool 42 1/016 |53 TE2
0O0O0| 43 (/017 |54 VSS
@® @ 44 /018" |55 1/019

1 1/02 |22 1/03 |33 1/04 ©@@

* Designers should connect these pins to A15 and A16 for future upgrades.
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DPS3232V

Dense-Pac Microsystems, Inc.
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25, 35,45, 55, 70, 85, 100ns  DC OPERATING CHARACTERISTICS: Over operating ranges
P g rang
. .pe C 1 M/B .
Symbol Characteristics Test Conditions Min. | Max. | Min. | Max. | Min | Man] Unit
IiN input
Leakage Current ViN = OV to Vpp -10 +10 -10 +10 -10 +10 | pA
lour | Output Vvo = OV to Vpp,
Leakage Current CEor OF = Vi, or WE = V)i -10 +10 -10 +10 -10 +10 | pA
lcct Active Supply CE =V, ViN = ViHor
Current Vi, lour = OmA 400 400 400 mA
lccz | Operating Cycle = min., Duty = 100%
Supply Current loutr = OmA =60 640 640 mA
Isg1 Full Standby Supply VINZ Vpp -0.2V or ViN < Vss
Current (CMOS) + 0.2V, TE 2 Vpp -0.2V 40 60 80 | mA
Isg2 Standby Current (TTL) | CE = Vi 160 160 160 mA
Vou | Output Low Voltage loutr = 2.1mA 0.4 0.4 0.4 Vv
Von | Output High Voltage | lout = -1.0mA 2.4 2.4 2.4 Y
25, 35,45, 55, 70, 85, 100ns DATA RETENTION CHARACTERISTICS
Symbol Parameter Test Condition Min. TYP. Max Unit
lccorz | Data Retention Vpr = 2V,
Supply Current CE = Vpp -0.2V 04 4.0 mA
lccors Data Retention Vor = 3V,
Supply Current CE 2 Vpp -0.2V 1.5 6.0 mA
tcor Chip Disable to Data Retention Time 0 ns
R Recovery Time tRc = Read Cycle Timing 5 ms
120 and 150ns DC OPERATING CHARACTERISTICS: Over operating ranges
| . . C i M/B )
Symbol Characteristics Test Conditions Min. | Max. | Min. | Max. | Min. | Max Unit
lin Input
Leakage Current ViN = 0V to Vpp -10 +10 -10 +10 -10 +10 | pA
lout | Output Vvo = 0V to Vpp,
Leakage Current CE or OF = ViH, or WE = Vi -10 +10 -10 +10 -10 +10 HA
lect Active Supply CE = Vi, VN = ViHor
Current Vi, lout = OmA 180 180 180 mA
lecz Operating Cycle = min., Duty = 100% |
Supply Current lout = OmA 240 260 280 | mA
IsB1 Full Standby Supply Vin 2 Vpp 0.2V or VN £ Vss
Current (CMOS) + 0.2V, TE2 Vpp -0.2V 400 800 1200 1 pA
IsB2 Standby Current (TTL) | TE = Viy 8 8 8 mA
VoL | Output Low Voltage lout = 2.1TmA 0.4 0.4 0.4 Vv
Von | Output High Voltage | lout = -1.0mA 2.4 2.4 2.4 \Y
120 and 150 DATA RETENTION CHARACTERISTICS
Symbol Parameter Test Condition Min. TYP. Max Unit
lccprz | Data Retention Vor = 2V,
Supply Current CE=Vpp 0.2V 6 800 HA
lccors | Data Retention VDR = 3V,
Supply Current CE 2 Vpp 0.2V 8 960 A
tcor Chip Disable to Data Retention Time 9 ns
tR Recovery Time trc = Read Cycle Timing 5 ms
30A014-10
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Dense-Pac Microsystems, Inc.

DPS3232V

RECOMMENDED OPERATING RANGE'

ABSOLUTE MAXIMUM RATINGS?

40 {+25| +85 °C

Tem t
peralure BT 55 [+25 | +125

Symbol | Characteristic Min.[Typ. | Max. {Unit Symbol Parameter Value Unit
Vop | Supply Voltage 4.5 | 5.0 5.5 Vv Tstc | Storage Temperature -65t0 +150 | °C
ViH | Input HIGH Voltage | 2.2 Vpp+0.3| V Teias | Temperature Under Bias -55to +125 °C
Vi | Input LOW Voltage |-0.52 0.8 Vv Vpp | Supply Voltage 05to + 7.0 %

C 0 |+25] +70 Viio | input/Output Voltage ! 0.5toVpp +0.5| V
Ta Operating 0

CAPACITANCE#: Ta = 25°C, F = 1.0MHz

Symbol Parameter Max. | Unit | Condition
Capr | Address Input 50
TRUTH TABLE Cce | Chip Enable 20
Mode TE | WE | OF | 1o pin | SUPPlY Cwe | Write Enable 20 pF | Vin = OV
Current | C Output Enable 50
Not Selected H X X | HIGH-Z | Standby OF P
Dour Disable | L | H | H | HIGH-Z | Active Cvo | Dafa input/Output | 20
Read L H L Dout Active
Write L L H* Din Active
H = HIGH L= LOW X = Don’t Care DC OUTPUT CHARACTERISTICS
* I OF is LOW during Write, twuz must be observed before daia is presented to Symbol Parameter Conditions | Min. | Max.| Unit
the device. Von |TIGH Voltage |lon= -1.0mA| 2.4 | - | V
VoL |LOW Voltage |loi= 2.imA| - | 04] V
AC TEST CONDITIONS
Input Pulse Levels OV to 3.0V
H i * %
:npu: Pu(ljse(e)thse atmd Fall Times 5ns Figure 1. Output Load
nputan utpu **+ |ncluding Probe and }ig Capacit: X
Timing Reference Levels 1.5V s e +5V
** Transition between 0.8V and 2.2V.
1.8KQ
OUTPUT LOAD
Load CL. Parameters Measured Dro
except taiz, tchz, toHz, torz, twiz
1 f100pF |G o »torz, o 0900
2 5pF [taz, torz, tonz, toz, twiz and twhz I
DATA RETENTION WAVEFORM
et TCOR et DATA RETENTION MODE
A Zo]o J—
4.5V w- -
2.2V o e A e o e o e e e o
VIR ==emmefeccam————
CE
VS5 v m e e v -
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DPS3232V

Dense-Pac Microsystems, Inc.

AC OPERATING CONDITIONS AND CHARACTERISTICS - READ CYCLE: Over operating ranges
No.| Symbol Parameter 25ns 35ns 45ns 55ns Z0ns _11ynit
Min. | Max. | Min. | Max. | Min. | Max.| Min. | Max.| Min.| Max.
1 tRC Read Cycle Time 25 35 45 55 70 ns
2 taa Address Access Time 25 35 45 55 70 | ns
3 tco Chip Enable to Output Valid 25 35 45 55 70 | ns
4 tov Output Enable to Output Valid 15 20 25 35 40 | ns
5 toH Output Hold from Address Change 3 3 3 3 3 ns
6 tciz Chip Enable to Output in LOW-Z 4 6 5 5 5 5 5 ns
7 toLz Output Enable to Output in LOW-Z 4. 6 0 0 5 5 5 ns
8 tcHz Chip Enable to Output in HIGH-Z 4 & 15 15 20 25 30 | ns
9 toHz Output Enable to Output in HIGH-Z 4, & 15 15 20 25 30 | ns
AC OPERATING CONDITIONS AND CHARACTERISTICS - WRITE CYCLE: Over operating ranges /
25ns 35ns 45ns 55ns 70ns .
No. Symbo' Parameter Min. | Max. | Min. | Max.| Min. | Max.| Min. | Max. Min.o Max. Unit
10 twc Write Cycle Time 25 35 45 55 70 ns
11 taw Address Valid to End of Write 20 30 40 50 65 ns
12 tcw Chip Enable to End of Write 20 30 40 50 65 ns
13 tow Data Valid to End of Write 15 20 25 25 30 ns
14 toH Data Hold Time 3 3 3 3 3 ns
15 twp Write Pulse Width 20 30 35 40 45 ns
16 tas Address Set-up Time* 0 0 0 0 0 ns
17 taH Address Hold Time 0 0 0 0 0 ns
18 twHZz Write Enable to Output in HIGH-Z 4, 6 15 15 15 20 25 | ns
19 twiz Write Enable to Output in LOW-Z 4 & 5 5 5 5 5 ns
AC OPERATING CONDITIONS AND CHARACTERISTICS - READ CYCLE: Over operating ranges
No.| Symbol Parameter _85ns 100ns 120ns 150ns 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 tov Output Enable to Output Valid 60 60 60 70 ns
5 toH Output Hold from Address Change 5 10 10 10 ns
6 tcLz Chip Enable to Output in LOW-Z 4, 6 10 10 10 10 ns
7 torLz Output Enable to Output in LOW-Z 4. & 5 5 5 5 ns
8 tcHz Chip Enable to Outputin HIGH-Z 4 30 35 40 50 ns
9 tonz Output 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 Parameter _85ns 100ns 120ns 150ns Unit
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
10 twc Write Cycle Time 85 100 120 150 ns
11 taw Address Valid to End of Write 75 90 100 120 ns
12 tcw Chip Enable to End of Write 75 90 100 120 ns
13 tow Data Valid to End of Write 35 40 50 60 ns
14 toH Data Hold Time 0 0 0 0 ns
15 twp Write Pulse Width 65 75 90 100 ns
16 tas Address Set-up Time* 0 0 0 0 ns
17 tAH Address Hold Time 0 0 0 0 ns
18 | twhz Write Enable to Output in HIGH-Z 4 6 30 35 40 50 ns
19 twiz Write Enable to Output in LOW-Z. 4 ¢ 5 5 5 5 ns
* Valid for both Read and Write Cycles.
26 30&(:;:1310
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Dense-Pac Microsystems, Inc. DPS3232V

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

TRC
ADDRESS J( )(

TAA o

=——TOH

DATA /O PREVIOUS DATA VALID ’i"’?"3""’3""""""’;""'6

ASEEOONEEG READ DATA VALID

READ CYCLE 2: CF Controlled. WE is HIGH.

TRC {

ADDRESS X }F
- — TAA oM

TE AW L

- TCO

TCHZ —w=t

Y

R TOHZ- -

| TOV ————]

OF U,

rm
-

TOLZ

TCLZ

DATA /O HIGH Z READ DATA VALID @—

WRITE CYCLE 1: WE Controlled. OF is LOW.

ot Twe -

ADDRESS *
TAW TAH

TE NN i

[~-—TAS

WE K '8

B WP TWLZ |
TWHZ TDW ——sw=temt—TDH
DATA 110 R RXX XX XX RIR)
O R AR KKK KX KKK ici 2 WRITE DATA VALID HIGH Z
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DPS3232V Dense-Pac Microsystems, Inc.

WRITE CYCLE 2: TF Controlled. OF is HIGH.

| ™WC |
ADDRESS )k *

E N /
we T LT,
DATA /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 OF and CE are 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.

WAVEFORM KEY

O000000000000000000
AN T Rt
Data Valid Transition from Transition from Data Undefined
HIGH to LOW LOW to HIGH or Don't Care

30A014-10
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Dense-Pac Microsystems, Inc.

DPS3232V

ORDERING INFORMATION

DP

S3232 v

PREFIX DEVICE TYPE PACKAGE

c

M
B*
25
35
45
55
7@
83
128
122
150

v

CMOS SRAM 12BKX8, 64KX16 OR 32KX32

COMMERCIAL 2°'C to +78°C
INDUSTRIAL —4@°C to +85°C
MILITARY -55C to +125C
MIL—PROCESSED ~55C to +125C

25ns
35ns
45ns
55ns
7@ns
85ns
12@ns
12@ns
158ns

66—PIN PGA VERSAPAC

* B grade modules can be constructed with 883 devices.

MECHANICAL DRAWING
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7321 Lincoln Way

(714) 898-0007 @

(800) 642-4477 (Outside CA)

Dense-Pac Microsystems, Inc.

€ Garden Grove, California 92641-1428
€ FAX:(714)897-1772
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