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(C‘\ p M Dense-Pac Microsystems, Inc.

DPS32X16A

O HIGH SPEED 32K X 16 CMOS SRAM PGA MODULE
PRELIMINARY

DESCRIPTION:

The DPS32X16A is a 40-pin Pin Grid Array (PGA)
consisting of two 32K X 8 SRAM devices in ceramic
LCC packages surface mounted on a co-fired ceramic
substrate with matched thermal coefficients.

The pins have been arranged around a central 0.3" gap
which can accommodate a heat rail, if desired. In this
central gap is a cavity conlaining two 0.1pf decoupling

capacitors. : 7
FEATURES:
« Organization Available: 32K X 16
» Access Times:
25, 35, 45, 55, 70, 85, —
100, 120, 150ns (max.) ~ CEl —=fM1 3
« Low Data Retention: 2.0V min. —(j_:—\g- 1__:— ;
« Fully Static Operation - No clock WED —e= M@ g == 1/08-1/015
or relresh required OF —al w ™ _
« ThreeSlate Outpuls A@—A?E —] gl 1/00-1/07
o TTL-compatible inputs and Outputs
« 40-Pin PCA (Pin Grid Array) Package
« Module can be built with devices
compliant to MIL-STD 883C PIN-OUT DIAGRAM
(TOP VIEW)
PIN NAMES CEB 1 1/07 1 E] @ ™ @ &2 o3| s vod
AO-A14 Address Inputs A9 211/06 12| @ @ G} 22 /02 | 52 AL
1/00 - 1/O15 Data In/Out Ale 3 j1/05 13|10 @ @ @] 23 /0 |35 M
CIo, CI1 Chip Enables At a4 |izes 4 | @) G| 24 /00 | 24 a3
WEO, WET Write Enables A2 S|OE 15|10 @ @ | 25 a3 |35 a4
Ot Oulput Enable a3 6 [WET 16 |(® @ 26 WEQ | 36 A5
Voo Power (+5V) aa 7 io1s 7 | @ @) G| 27 wvon|si Ao
Vss Ground nC. 8 i/014 18 |@® @ G| 28 /01| 38 A7
N.C. No Connect NC 9 1i/013 291 @ ®| 29 1709 |39 ~8
VSS 18 {1/012 20 D) 30 1/08 | 40 CEV
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DP532X1 6A Dense-Pac Microsystems, Inc,

DPS32X16A-25, -35, 45, -55, -70, -85, -100__DC OPERATING CHARACTERISTICS: Over operaling ranges
- - C M/B ]
Symbol Characteristics Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
N Input
Leakage Current Vin = OV to Vpo -10 +10 -10 +10 -10 +10 BA
lour | Output Vyo = OV to Voo, CF or
Leakage Current OF = Vin, or WE = Vi, -10 +10 -10 +10 -10 +10 BA
lccr Aclive Supply CE=Vy, i N
Current VIN = Vi or Vi, lout = OmA 200 230 240 A
Iccz | Operaling Cycle = min., Duty = 100% -
Supply Current lout = OmA 280 320 320 | maA
full Standby Vin 2 Voo 0.2V or
Isg1 Supply Current Vin $ Vss +0.2V, 4 4 4 mA
{CMOS) CE 2 Vpp 0.2V
lsp2 Standby Current {T1L) | CE = Vi 60 70 70 mA
Voo Outpul Low Voltage lout = 2.1mA 0.4 0.4 0.4 Y
Vor | Output High Voltage | lour = -1.0mA 2.4 2.4 2.4 \
DPS32X16A-25, -35, -45, -55, -70, -85, <100 DATA RETENTION CHARACTERISTICS
Symbol Parameler Test Condition Min. TYP. Max. Unit
lccorz | Data Retention Vor = 2V, J
Supply Current CE 2 Vpp 0.2V 0.6 0.7 1.2 A
lccors | Data Retention Vor = 3V, .
Supply Current CL 2 Vop 0.2V 0.7 0.8 24 mA
1COR Chip Disable to Datla Relention Time 0 ns
[ Recovery Time ke = Read Cycle Timing 5 ms
DPS32X16A-120, <150 DC OPERATING CHARACTERISTICS: Over operating ranges
- - C M/ .
Symbol Characterislics Test Condilions Min Mo Min Max i Mo, | Unit
N lnput
Leakage Current Vin = OV to Vb -10 +10 -10 *10 -10 10 BA
lour | Output Viyo = 0V 1o Vpo, CE or
Leakage Current OL = Vi, or WL = Vi -10 *10 10 10 10 M
lccr | Active CL = Vi, Vin = Vit or Vi,
Supply Current lout = OmA %0 90 90 mA
lcc2 Operaling Cycle = min.,, Duty = 100% . .
Supply Current lout = OmA 120 130 140 mA
tull Standby Vin 2 Voo 0.2V or
Isu Supply Cuirent Vin S Vss + 0.2V, 200 400 600 pA
{CMOS) CT 2 Vop 0.2V
lsg2 Standby Current (TTL) | CL = Vi, 4 4 4 A
Vou Oulput Low Vollage lour = 2.1mA 0.4 0.4 0.4 \
Von | Output High Voltage | lour = -1.0mA 2.4 2.4 2.4 \
DPS32X16A-120,-150 DATA RETENTION CHARACTERISTICS
Symbol Paramceter Test Condition Min. TYP. Max. Unil
iccor2 | Data Retention VoRr = 2V,
Supply Current CL 2 Vpp 0.2V 60 80 400 A
Iccpra | Data Retention Vg = 3V,
Supply Current Cf 2 Vpp 0.2V 80 100 480 A
LCDR Chip Disable to Data Retention Tiume 0 ns
1R Recovery Time trc = Read Cycle Timing 5 ms
JUALSUOI
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Dense-Pac Microsystems, Inc. D PS 3 2 X 1 6A

RECOMMENDED OPERATING RANGE! ABSOLUTE MAXIMUM RATINGS3
Symbol [ Characteristic Min.| Typ.| Max. {Unil Symbol Parameler Value Unil
Voo _ | Supply Voltage 45| 5.0 5.5 \ Tsic | Storage Temperalure 65 to +150 °C
ViH | Input HIGH Vollage | 2.2 Vpp+0.3 | V Teias | Temperature Under Bias -55 10 +125 °C
Vii | input LOW Voltage | 0.52 0.8 Vv Voo | Supply Voltage ! 0.510+ 2.0 Y,
Ta Operating Temp. 0 | +25 +70 °C Vo | Input/Output Voltage ! 0.5toVop +0.5] Vv
TRUTH TABLE CAPACITANCE #: Ta = 25°C, F = 1.0MIlz
~ q Symbol Parameter Max. | Unil | Condition
Mode CE | WE | OF | 1/O Pin é:zl:'nyl Canr | Address Input 20
Nolt Sclecled I X X HIGH-Z | Standby Cce | Chip Enable 10
Dow Disable L H H | HICH-Z | Active Cwi | Write Enable ) pF ViN = OV
Read L H L Dour Aclive Cot | Oulput Enable 70
Wrile L L H* Din Aclive Cyo | Data Input/Oulput 15
H=11GH L=LOW X=Don’t Care
WOl is LOW during Wrile, wiaz 1nust be observed belore data is presented 1o
the device,
DC OUTPUT CHARACTERISTICS
AC TEST CONDITIONS Symbol{ Parameler Condilions | Min. | Max.| Unit
Input Pulse Levels OV 10 3.0V Vor | FIGH Voltage  [lon = -1.0mA| 2.4 - \Y
Input Pulse Rise and Fall Times Sns** Vor JLOW Vollage  JloL=21mA ] - Vi) v
Input and Oulpul 1.5V
liming Reference Levels "
+5V

** Transition butween 0.6V and 2.2V, Figure 1. Oulpul Load
“** Including Probe and Jig Capacitance.

OUTPUT LOAD 1.8KQ
Load Co Paramelers Measured
1 100 pF excepl laiz, iz, oz, lonz, twiz, Dyo
and wrz
2 5 pF | 1az, vz, Loiz, 1onz, twiz, and twiz G 990Q

DATA RETENTION WAVEFORM

DATA RETENTION MOOE

30A050-01

RLV. B ‘\3

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



DPS32X16A

Dense-Pac Microsystems, Inc.

AC OPERATING CONDITIONS AND CHARACTERISTICS - READ CYCLE: Over operaling ranges

No.| Symbol Parameler . 25 . -35 45 -33 -70 Unit
Min. | Max, | Min. | Max.| Min.| Max.} Min. | Max.| Min.| Max,
1 1RC Read Cycle Time 25 35 45 55 70 ns
2 LAA Address Access Time 25 35 45 5% 70 | ns
3 lco Chip Enable to Output Valid 25 35 45 55 70 | ns
4 lov Output Enable to Output Valid 15 25 25 35 40 | s
5 toH Output Hold from Address Change 3 3 3 3 3 ns
6 \cLz Chip Lnable 1o Output in LOW-Z 4 6 5 5 5 5 5 ns
7 oz Oulput Enable 1o Output in LOW-Z 4 & 0 0 5 5 5 ns
8 lchz Chip Lnable 10 Oulput in HIGH-Z 4, 6 15 15 20 25 30 | ns
9 oz Output Enable to Output in HIGH-Z 4 6 15 15 20 25 30 | ns
AC OPERATING CONDITIONS AND CHARACTERISTICS - WRITE CYCLE: Over operating ranges 7
No.| Symboal Parameter _:23 33 45 55 70 Unit
Min. | Max.| Min. | Max.{ Min, | Max.| Min. | Max.| Min.| Max.
10 twe Write Cycle Time 25 35 45 55 70 ns
11 taw Address Valid 10 End of Wrile 20 30 40 50 05 ns
12 tcw, Chip Enable 10 ELnd of Write 20 30 40 50 65 oy
13 lpw Data Valid 10 End of Write 15 20 25 25 30 ns
14 (Y Dala Hold Time 3 3 3 3 3 ns
15 twi Write Pulse Widih 20 30 40 50 060 ns
16 [ Address Set-up Time* 0 4] 0 0 0 ns
17 At Address Hold fime 0 0 0 ¢ 0 ns
14 lwiiz Wiile [nable 1o Qutput in HIGH-Z 4 & 15 15 20 25 30 | ns
19 twiz Wiite Lnable to Output in LOW-Z 4, & 5 5 5 5 5 ns

AC OPERATING CONDITIONS AND CHARACTERISTICS - READ CYCLE: Over operaling ranges

No.| Symbol Parameler - 45 . -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 lco Chip Enable 1o Oulput Valid 85 100 120 150 ns
4 LoV Output nable 1o Output Valid 60 60 60 70 ns
5 toH Output Hold from Address Change 5 10 10 10 ns
0 L7 Chip Enable to Oulput in LOW-Z 4 6 10 10 10 10 s
7 012 OQulput Lnable 10 Outpul in LOW-Z 4. 6 5 5 5 5 0
4 tCHZ Chip {nable 10 Output in HIGH-Z % & 30 35 40 50 s
9 o1z Output [nable to Oulpul in HIGII-Z 4 & 30 15 40 50 n>
AC OPERATING CONDITIONS AND CHARACTERISTICS - WRITE CYCLE: Over operaling ranges
No.| Symbol Parameler . -85 . -100 . 120 - -150 Unil
Min. | Max. | Min, | Max. | Min, | Max. | Min. | Max.
10 twC Write Cycle Time 85 100 120 150 ns
11 1AW Address Valid to End of Wirile 75 90 100 120 ns
12 icw Chip Lnable to End of Write 75 90 100 120 ns
13 1HW Data Valid 10 End of Wiite 15 40 50 60 ns
14 114 Data IFlold Time 0 0 4] [§] ns
15 lwe Wirite Pulse Widlh 75 80 90 100 ns
16 tas Address Set-up Time* 0 4] 0 [4] ns
17 tar Address Flold Time 0 0 4] 0] s
18 twHZz Wiite Enable 1o Outpul in HIGH-Z % 6 35 35 40 50 ns
19 twi z Wiite Enable 10 Output in LOW-Z 4. & 5 5 5 5 ns

* Valid for both Read and Wirite Cycles.

J0ALLUOI
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Dense-Pac Microsystems, Inc. D P S 3 2 X 1 6A

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

TRC

ADDRESS X I
TAA |
[~——TOH ‘ —-—'

ToH
RAAXXAXXRKXXXAX XX
DATA I/O PREVIOUS DATA VALID (/ e e 0, READ DATA VALID W

READ CYCLE 2: CFE Controlled. WT is HIGH.

I

TRC < ——l

TAA
TAS ——j 1O e —

Y

TCHZ —oy

L

10HZ

ADDRESS ) ¢

2 AW

v

ico
TOov

OF \m \.

fee—— TCLZ ——o=]

DATA 1/O HICH Z ( READ DATA VALID )@———

WRITE CYCLE 1: WE_Controlled. OF is LOW.

N

oLz

TWC |

ADDRESS )( JT
‘ TAW TAH

T NN e

—-—-—TAS——-‘
WE N /

TWP TwLZ |

TOW ———w=a-TDH ‘-‘
HICH 2 WRITE DATA VALID )—HICH z AR
NS

N

TCw

DATA IO XOOO0OOOOOG XX XXX XX XXX
0 AR R R KRR
30A05001
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DPS32X16A

Dense-Pac Microsystems, Inc.

WRITE CYCLE 2: CT Controlled. OF is HIGH.

TWC

ADDRESS )(

TAW
TAS cw

N /

TAH

\
7 M

TDw TOH

DATA/O e liGH 2 ——-————-————k WRITE DATA VALID )

HIGIH [} e—

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
indicaled in the operational sections of this specification is not implied. Exposure 1o absolute maximum raiing
conditions for extended periods may affect reliability.

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

6. When OF and CF are LOW and WE is HIGH, I/O pins are in the output state,and input signals ol opposite phase
o the outputs must not be applied.

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

WAVEFORM KEY

Ny 27007,

VNV VYV VY YNV
ﬁf#&ﬁﬂﬂﬁﬂﬁ&ﬂﬂﬁﬁﬁﬂﬂf

P00, 9.99999.9.99.9.°,
Data Valid Transilion from Transition from Data Undelined
HIGH to LOW LOW to HIGH or Don’t Care
30A050:010
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Dense-Pac Microsystems, Inc. DP S32 X1 6A

ORDERING INFORMATION
DP S32X16 A = XXX X
PREFIX ~DEWICE TYPE PACKAGE SPEED COMMERCIAL 0C to +70°C
| INDUSTRIAL -40'C 1o +85C
M MILITARY -55C to +125C
8" MIL-PROCESSED -55C to +125C
25 25ns
35 35ns
45 45ns
55 55ns
7@ 70ns
85 B85ns
108 100ns
120 120ns
150 150ns
{ A 40-PIN PGA MODULE
| CMOS SRAM 32KX16

® B grade modules can be construcied with 883 devices.

MECHANICAL DRAWING

]—-————-— 1.009 MAx.———-l
[e] o - EI:I;

596 MAX.
(MD) (M1) 586 REF.

.300 MAX.
r

ﬁuﬂnﬂwwm I

100 TYP I: .180+.210 f=—100 TYP.
.018+.003 L300+ .005
~—— .900+.009 ——

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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