Dense-Pac 64KX1 BASED

Microsystems, Inc. CMOS SRAM FAMILY - DIPS

DESCRIPTION:

The Dense-Pac 64K X 1 module family consists of very high
speed 64K X 1 based static RAMs which have been con-
figured in the organizations described below. These modules
are best suited for high speed military computers and
signal processing applications.

FEATURES:

¢ Organizations Aavailable:
DPS1024 - 64K X 16, 128K X 8, 256K X 4
DPS1025 - 64K X 16, 128K X 8
DPS1026 - 64K X 16, 128K X 8, 256K X 4
DPS1027 - 64K X 16, 128K X 8, 256K X 4
DPS1152 - 64K X 18, 128KX 9
DPS5122 - 512K X2, IMBX 1

DPS1024

e Fast Access Times:
DPS64K X 1-25 - 25ns (max)
DPS64K X 1-35 - 35ns (max)
DPS64K X 1-45 - 45ns {max)
DPS64K X 1-55 - 55ns {max)

* Low Power Dissipation

: . DPS5122
s Completely Static Operation: No Clock Or Refresh

Needed
e Single +5V Power Supply * 10% Tolerance

» Specifications Guaranteed Over Full Military Tempera-
tures (-55°C to +125°C)

e TTL Compatible
e Three State Output

s Standard Packages:

40-Pin DIP - DPS1025, DPS1026, DPS1027
42-Pin DIP - DPS1024, DPS5122

50-Pin DIP - DPS1152 DPS1025

DPS1026
DPS1027
PIN NAMES
AO0-A15 Address Inputs
DIO - DI8, DiN Data Inputs
DOO - DO18, Dour Data Outputs
1/00-1/015 Data Inputs/Outputs
CE, TEO-CE17, Chip Enables
CET, CTETO-CETT Chip Enable Top ]
CEB, CEBO-CEBT Chip Enable Bottom
WE Write Enables
WET, WEB Write Enable Top/Bottom
Vop Power (+5V)
Vss Ground
NC No Connect DPS1152
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MODULE PIN-OUT DIAGRAMS
Vss 1 fi o - 1142 Vbp Vss 1 ¢ Voo
A0 2 D § 41 A1S A0 28 A15
A1 3 = 40 A4 A1 31 A
A2 4 39 A13 o 2 3
1/04 5 » 38 1/012 )

1/08 & ‘ 37 1700 1/04 5§ 1/012
/A3 5 > B 36 /\/12 1/08 6 ¢ 1/00
A4 8 i 35 Al1 INERA. A12
WET 9 - 34 WEB A4 8§ A1
1/05 10 33 1/013 WET 9 WEB
1709 11 {L——1 E 132 1701 1/05 10 1/013
A5 12 > ] 31 At0 |/a§ :; 0 :\/1%1

CET 13 i 'y 30 CE3 )

TEZ 14 B .| 29 TEO TEB 13 ¢ TET
1/06 15 : i] 28 1/014 1/06 14 ¢ 1/014
1/010 16 L 27 02 17010 15 &5 /02

A6 17 ([ ° | D o 26 A9 A6 16 1 A9

A7 18 25 A8 A7 17 ¢ A8
1/07 19 } 24 1/015 1/07 18 & 1/015
1/011 20 B L] 23 1/03 1/011 19 &5 1/03
Vop 21 _J _ ] 22 Vss Vpo 20 @ Vss

DPS1024 T DPS1025
T P i - 1 [ e ]

Vss 1 fl 40 Vpp Vss 1 ' ! 40 Vpp
1/015 2 A 39 1/071 1015 2 O D 39 1/011
CE3 3 e 38 CET TE3 3 38 C/FZ
1/04 4 oy 37 1/00 1/04 4 37 1/00
WE s J g 36 A0 WE 5 | 36 A0
Al 6 . s 35 A13 Al 6 o ° 35 A13
/014 7 34 1/010 1/014 7 34 1/010
A2 8 D 33 A12 A2 8 D 33 A12
1/05 9 32 1/O7 1/05 9 “ 32 1/01
A3 10 D31 AN A3 10 i 31 A1
A4 11O 5 ) [ - ]G 30 A10 A4 11 s — 3 30 A10
1/013 ‘ ! 29 1/09 1/013 12 = 29 1/09
AS 28 A9 A5 13 B 28 A9
1/06 : 27 1jO7 1/06 14 | 27 1/02
A6 i 26 A8 A6 15 “ 26 A8
Al4 - - 25 A7 A14 16 O — — [ 25 A7
1/012 24 1/08 1/012 17 24 1/08
T2 ! 23 CTEO CET 18 E 23 CEO
1/07 : 22 1/03 1/07 19 22 1/03
A15 % 21 Vss A15 20 p 21 Vss

DPS1026 DPS1027
VAS(S) ; ] Vss 10 ° ° G 42 Vpp
A1 3 ] A0 20 T 41 A5
A2 4 A1 30 @ g 40 A14
1/O4 5 1/013 A2 40 O 39 CEi5
lfog 6 D —— CE0 50 }0 38 CE7
A3 7 T8 6eOr—— —~ @ 37 A13
A3 8 A3 70 I 36 A12
2 A4 80 7 35 A1l
|) 9510 14 T 9@ O 34 CE14
A5 12 Q[ ¢ ] CET 100 O 33 CEé
113 0 ‘ CEBT DIT 110 — —— 0 32 DO1
14 0 I DIO 12 O | 31 DOO
1/06 15 O 1/015 WET 13 0 A 13 30 WEB
1/011 16 DO | AS 14 0 - ‘3 29 CEi3
A6 170 e CEZ 150 13 28 TS
A7 TEo el L g 27 a0
1/07 19 7016 A6 17D+ =10 26 A9
1/012 20
DI17 21 A7 18 0] 3 25 A8
22 — ‘ TEiT 190 @ O 24 TEZ
23 ( CE3 20 O O 23 TE4
D(317 %g : Vop 210 i 22 Vss
DD qit—;_
DPS1152 DPS5122
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FUNCTIONAL BLOCK DIAGRAMS

MO M4 [ Ms M12
1/O0 - 1/04 ~—] 1/08 =1 1/012 1
1 M5 9 M13
1/01 3 1/O5 e 1/09 T 1/013 77 l
1/02 M3 1/06 M7 1/010 Mii 1/014 M15
1/03 1/07 17011 1/015
WET — L] WIT — L4 WEB—.»L WEB —
T — T — T — _L TH—
bl — —
AO-A15 —— AD-A15 ~—— AO-A15 —— AO-A15 ——
DPS1024
M l ‘ M8 Mi12
|/oo.-—1 0 1/04 —] M4 1/08 ~—] /012~
M Jﬁ M5 9 13
1/01 i 1/05 e 1/09 YRLd /013 7
1/02 M3 1/06 M7 /010 MTT 1/014 M15
1/03 1/07 17011 /015
Wn-,_L wmr«»L WEB — U WEB — L
o~ | T H TFB — —L - -
|| L |
AO-A15 — AO-A15 —— AO-A15 —— AO-A15 ——
DPS1025
Mo M3 M3 Mi12
1/00 .—J ‘ 1/04 ——] 1/08 —— 1/012=—
M1 M5 9 13
1/01 " i/O5 i 1/09 T 1/013 o l
1/02 M3 1/06 M7 1/010 M1 1/014 M15
1/03 1/07 1/011 1/O15
wWE — L Wmﬂ—_L WE — L WE — U
CE0 — = CFT — L [o] TS —
L - -
AO-A15 —— AO-A15 —— AO-A15 —— AO-A15 ——

DPS1026, DPS1027
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FUNCTIONAL BLOCK DIAGRAMS
e | MO | M cew | M ez M2
M1 M5 M9 M13
CET CE13
1 M2 l Ce M6 l e M1i0 | 1 M14 I
CE2 M3 8123 M7 TET0 M1 CET4 M15
CE3 CE7 (o 5] CETS
WET —— WET -— WEB —— WEB —
AD-A15 — L] A0-A15 — L A0-A15 —— L] A0-A15 — L]
DI0 — DI0 — ™ DIt — ™ DI1T e ™
- L]
DO0 — DO0 - DO1 — DO1
DPS5122
Mo M4 M9 M13
1/00 = 1/0O4 =] | 1/09 = 1/013=—~{
M1 M5 l M10 M14
1/O 1]
/O1 3 I 1/05 e | 1/01 T l 1/014 TS l
1/02 M3 1/06 M7 i/011 Mi2 1/015 M16
1/03 1/07 1/012 1/016
WET — WET —— LY WEB — Y WEB — —L
TEO —— T — Tz — TS
AO-ATS —— | AO-A1S — | AGATS —— | AOAIS — |
WES ~f M8 Vgg; M17
— 1 — |
AO"gllg ] DO8 AO-A15 —1 DO17
s DH7— DPS1152
CAPACITANCE: TA=25°C, F=1.0MHz'
Symbol Parameter Dl”:;(‘)z‘t DI;:;(‘JZS DPASA:)‘GZG Dl;::z” D';:llsz D'ﬁf’:‘zz Unit | Condition
Cee Chip Enable 40 60 60 60 60 25
Capr | Address Input 160 160 160 160 160 160
Cwe Write Enable 75 75 150 150 75 40 pF ViN=0V
Cijo Data In/Out 20 20 20 20 20 -
CiN Data Input - - - - 20 140
Cout Data Output - - - - 20 140
TRUTH TABLE
Mode Chip Enable Write Enable Data In Data Out Power Level
Not Selected HIGH Don’t Care Don’t Care HIGH-Z Standby
Read LOW HIGH Don’t Care Dour Active
Write LOW LOW Din HICH-Z Active

Power ed by | Cm ner
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DC OPERATING CHARACTERISTICS: Over operating ranges
Symbol Charadteristi Test Conditions ?PSIOZX l.)PSI 152 [.)PSSIZZ Unit
Min. | Max. | Min. | Max. | Min. | Max.
Tnput CE=Vin M 20 +20 20 +20 20 +20

IiNn teakage Vin=0.5V } -20 +20 -20 +20 -20 +20 HA
Current and 5.5V C -20 +20 -20 +20 -20 +20
Output CE=Viy4 M -20 +20 -20 +20 -20 +20

lout Leakage Current Vour=0.V t -20 +20 -20 +20 -20 +20 HA
(On Data Outputs) and 5.5V C -20 +20 -20 +20 -20 +20
Operating Power M 880 990 300(165)

iccioo | Supply Current CE=ViL i 875 980 295(125)| mA
(100% Duty Cycle) Output Open C 830 930 275(115)
Operating Power M 550(470) 575(480) -

Iceso Supply Current CE=V_ 1 540(445) 570(450) - mA
(8 Bit Mode) Output Open C 510(420) 535(420) -
Operating Power M 380(265) 420(275) -

lcczs | Supply Current TE=Vy t 375(235) 415(235) -

(4 Bit Mode) Output Open C 355(245) 390(220) -

M 7010 1135 -

lccz Dynamic Operating Min. Read Cycle i 390 1110 -
Supply Current Duty =100% C 915 1030 -

M 215 240 215

Isg1 Standby CE <Vin | 210 235 210 mA
Supply Current See Note 2 C 195 220 195

M 60 70 60

lsg2 Full Standby See Note 3 | 20 20 20 mA

Supply Current C 15 15 15
M 12,5 13.4 12.5

lccorz | Data Retention Vpr=2.0V | 2.75 2.8 275} mA

Current C 1.5 1.65 1.5
M 20 22.5 20

lccora | Data Retention Vpr=3.0V | 5.3 6 53 | mA
Current C 3.5 4 3.5

VoL Output Low Voltage loy = 8.0mA 0.4 0.4 0.4 \%

Von Output High Voltage lon=-4mA 2.4 2.4 2.4 A%

NOTE: Dense-Pac has other specialized suppliers that may provide better A.C. or B.C. Characteristics. Values in parentheses are valid when all inputs are at
CMOS levels.

RECOMMENDED OPERATING RANGE*
Symbol Characteristic Min. | Typ. | Max. | Unit PART NUMBERING SYSTEM
Voo Supply Voltage 4.5 5.0 5.5 v
Vin Input HIGH Voltage 2.2 Vpp+.5 V 1D E 1 024 - 25 rm
Vi Input LOW Voltage -0.5 0.8 \%
PREFIX | FAMILY SPEED
DEVICE TYPE TEMPERATURE/SCREENING
S - SRAM € - 0°C to 70°C
D - DRAM I - -40°C to +85°C, plus Burn-In
ABSOLUTE MAXIMUM RATINGS® v tracm R oy e
Voltage on Any Pin with Respect to Vss 2.0V to + 7.0V ::‘/:’D‘ém Methods 5004 and 5005
Storage Temperature Range -65°C to +150°C
Operating Temperature Range -55°C to +125°C
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+5V

480€)
Dour
30pF** I 255Q
AC TEST CONDITIONS i
Input Pulse Levels 0.5V to 2.5V ﬁgm 1. Output Load |
Input Pulse Rise and Fall Times | 5ns*
Input and Output Timin
Rer;erence Levgs & 0.8Vand 2.2V +3V
Output Load See Figures 1 and 2
* Transient between 0.8V and 2.2V 4800}
Dour
Figure 2. Output Load Il

** Including scope and jig.

AC OPERATING CONDITIONS AND CHARACTERISTICS - READ CYCLE: Over operating ranges
No.| Symbol Parameter - -25 - -35 - -45 - -55 Unit
Min. | Max.| Min. | Max.| Min.| Max.| Min. | Max.
1 tre Read Cycle Time 25 35 45 55 ns
2 tAA Address Access Time 25 35 45 55 ns
3 tco Chip Enable to Output Valid 25 35 45 55 ns
4 toH Output Hold for Address Change 5 5 5 5 ns
5 tcrz Chip Enable to Output in Low-Z &7 5 5 5 5 ns
6 | tcuz | Chip Enable to Output in High-Z %7 25 30 30 30 ns
7 toc Output Hold from Chip Enable 5 5 5 5 ns

AC OPERATING CONDITIONS AND CHARACTERISTICS - WRITE CYCLE: Over operating ranges > °
No. | Symbol Parameter - -25 - -35 - 45 - -55 Unit
Min. | Max.| Min. | Max.| Min.| Max.| Min.| Max.

8 twc Write Cycle Time 25 35 45 55 ns

9 tew Chip Selection to End of Write 20 30 40 50 ns
10 taw Address Valid to End of Write 20 30 40 50 ns
11 tas Address Setup Timet 0 0 0 0 ns
12 twp Write Pulse Width 25 25 25 35 ns
13 tAH Address Hold Time'® 0 0 0 0 ns
14 tow Data Valid to End of Write 25 25 25 25 ns
15 toH Data Hold Time 0 1] ns
16 twhz | Write Enabled to Output in HIGH-Z 25 25 25 25 ns
17 twiz Write Enabled to Output in LOW-Z 0 0 0 0 ns

+ Valid for both Read and Write Cycles.
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READ CYCLE 1: Address Controlled. TE is LOW. WE is HIGH.

TRC
ADDRESS )(
lee——  TOH TOH
DATA OUT
or DATA 1/O PREVIOUS DATA VALID READ DATA VALID
READ CYCLE 2: TF Controlled. WE is HIGH.
TRC
ADDRESS X
TAA
TAS TCO ———y
CE o\ . /i
cLz |~ TCHZ
ToC
DATA OUT OO0 -
or DATA 1/O HIGH Z ‘0‘0.0.0.0.0.0.0’0‘0.. READ DATA VALID HIGH Z
WAVEFORM KEY
XOO0O0OOOOONNXX)
\m Wﬂ R
Data Valid Transition from Transition from Data Undefined
HIGH to LOW LOW to HICH or Don’t Care
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WRITE CYCLE 1: WF Controlled.

’ .

Power ed

ADDRESS
TAW TAH
TCW
CE \m X 7 /
|~— TAS TWP
4
WE Rk V.
TWLZ
TOW ——e—p=a—TDH
R TR R RRRR XTI TR
DATA IN XXX, WAITE DATA VALID OO
TWH.”
OO0
AT OUT LB HiGH 2
TR TR T TSR
oat /0 QR R R oz —K_wewneowimwn = {0008
WRITE CYCLE 2: TT Controlled.
TWC
ADDRESS )k
TAW 1 TAH
TCW
N 4
TE \\Rk 7
TAS
WE  \) K 7 /
TOW TDH
D000 LO000CO0OO0OOX
DATA IN - XXX Y WRITE DATA VALID RBBEEN
DATA IN
or DATA |/0 HIGH 2 h WRITE DATA VALID HIGH Z
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MECHANICAL DIAGRAMS

10—-———-—————- 2.12540.005 ————— —————

(Annnong 1 NAQAAAN [ NAnAAAD ) 0G06n0n

noont (1 (nang

'
0.220£0.010
b Uouu UTTT
! UL L)
0.200£0.025
13
—~! |~ c.060+0.003 J |~— 0.100 TYP. —Il—— 0.020%2.002 0.010£0.002 —~{==
j~——— 0.900+0.005
2.000£0.008 ——M8M™———— ————| DPS1024
[ 21250.005
]
[ Aognang b0 NANGNeN ol (o DEOEREN, 16 ananang | 022040010 e= [ DNNN 1010 0NNA | o
1 == ko 0000 (]_00U0

017520023

—_—

<“~ 0.020£0.002

1.900£0.008 {

~l L 0100 TYP.
0.110£0.003
-

e 090023385 ~———<f=- 0.01020.002

DPS1025, DPS1026, DPS1027

o 249520005 — ——— =}
4

fananong [ Angnang o Agnoiang) QARAGOQ,
+0.010 ’
0.22025 900

UiuHUAUSU wiEwrLaWiwsws U
0.200*35%3 F|| < oozoto002 —f F— o100
0.045£0.003
e -

2.400%0.008 ——

1 0nnnnng 1
O T0a0a00_ [T

bo—— 090073995 ——~f 0.01020.002

DPS1152

+ o
{ 2.125%0.005 ~

<0010 3
022013810

02003823 |~ 002020002 -~ |~ 0100
’ 0.060£0.003
} 2.00020.008

noon (1(oann
OO0 L[ 0000

fo—— 090025353 ————f— o010£0.002

DPS5122

NOTES:

N

Power ed

. This parameter is sampled but not 100% tested.
. This parameter is measured with Chip Enable (CE) HIGH and inputs at valid TTL levels (0.8 and 2.2V).
. This parameter is measured with input levels either Vpp-0.2V or 0.2V, including TE which must be Vpp-0.2V. This condition results

in significant reduction in current in the input buffer circuitry and consequently a lower overall current level.

. All voltages are referenced to Vss pin=0V.
. Stresses greater than those listed 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.

. Transition is measured at the point of + 100mV from steady state voltage.
. This parameter is measured with specified loading in Figure 2, Output load I1.
. If OF and TE are in the Read mode during this period, /O pins are in the output state so that the input signals of opposite phase to

the outputs must not be applied.

. The outputs are in a HIGH impedance state when WE is LOW.
. tan is defined from the end point of write mode. The last time when WE and TE are both LOW.
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TYPICAL SCREENING FLOW
Seq. # Test or Examination MIL-STD 883, Condition C 1 M
1 Internal Visual 2010B or DP Spec. b i .
2 Stabilization Bake 1008C, 24 hrs. @ +150°C i 100% 100%
1010C, 10 cycles required; 1 cycle
3 Temp. Cycling -65°C | +25° | +125°C +25°C ** 100% 100%
10 min. 5 min. 10 min. 5 min.
4 Constant Acceleration 2001E (Y7), 30,000 C’s for 1 min. e 100% 100%
5 Fine Leak 1014A, <5.0x 108 - 100% 100%
6 Gross Leak 1014C, 2 hrs. @60 psig * 100% 100%
7 Burn-in 1015, # of hours, +8 -0@ +125°C ** 48 160
8 Serialize DP Drawing # b N/A N/A
9 Final Electrical Test S.C.D./Detailed Specification 100% 100% 100%
10 External Visual 2009, Ref. DP Drawing # 100% 100% 100%
**Screening depends upon supply source.
ORDERING INFORMATION
Part Number Speed Temperature Part Number Speed Temperature
DPS1024-25C 25ns 0 to 70°C DPS1024-35C 35ns Oto 70°C
DP$S1024-45C 45ns 0to 70°C DPS1024-55C 55ns 0to 70°C
DPS1024-251 25ns -40to 85°C DPS1024-35! 35ns -40 to 85°C
DPS1024-45! 45ns -40to 85°C DPS$1024-55! 55ns -40 to  85°C
DPS1024-25M 25ns -55 to 125°C DPS1024-35M 35ns -55 to 125°C
DPS1024-45M 45ns -55 to 125°C DPS1024-55M 55ns -55 to 125°C
DPS1025-25C 25ns Oto 70°C DPS$1025-35C 35ns 0to 70°C
DP$1025-45C 45ns Oto 70°C DPS1025-55C 55ns Oto 70°C
DPS$1025-251 25ns -40to  85°C DPS1025-351 35ns -40 to  85°C
DPS1025-451 45ns -40to 85°C DPS1025-551 55ns -40 to  85°C
DPS1025-25M 25ns -55 to 125°C DPS1025-35M 35ns -55 to 125°C
DPS1025-45M 45ns -55 to 125°C DPS1025-55M Sns -55 to 125°C
DPS1026-25C 25ns Oto 70°C DPS$1026-35C 35ns Oto 70°C
DPS1026-45C 45ns 0to 70°C DPS1026-55C 55ns 0to 70°C
DPS1026-251 25ns -40to  85°C DPS1026-351 35ns -40 to  85°C
DPS1026-451 45ns -40to 85°C DPS1026-55! 55ns -40 to 85°C
DPS1026-25M 25ns -55 to 125°C DPS1026-35M 35ns -55 to 125°C
DPS1026-45M 45ns -55 to 125°C DPS1026-55M 55ns -55 to 125°C
DPS1027-25C 25ns Oto 70°C DPS1027-35C 35ns Oto 70°C
DPS1027-45C 45ns Oto 70°C DPS1027-55C 55ns Oto 70°C
DPS1027-251 25ns -40to  85°C DPS1027-351 35ns -40 to  85°C
DPS1027-451 45ns -40to 85°C DPS1027-551 55ns -40to 85c¢
DPS1027-25M 25ns -55 to 125°C DPS1027-35M 35ns -55 to 125°C
DPS1027-45M 45ns -55 to 125°C DPS1027-55M 55ns -55 to 125°C
DPS1152-25C 25ns 0to 70°C DPS1152-35C 35ns 0to 70°C
DPS1152-45C 45ns 0to 70°C DPS1152-55C 55ns 0to 70°C
DPS1152-251 25ns -40to 85°C DPS1152-351 35ns -40to 85°C
DPS1152-451 45ns -40to 85°C DPS1152-551 55ns -40to 85°C
DPS$1152-25M 25ns -55 to 125°C DPS1152-35M 35ns -55 to 125°C
DPS1152-45M 45ns -55 to 125°C DPS1152-22M 55ns -55 to 125°C
DPS5122-25C 25ns Oto 70°C DPS5122-35C 35ns Oto 70°C
DPS5122-45C 45ns 0to 70°C DPS5122-55C 55ns Oto 70°C
DPS5122-251 25ns -40 to 85°C DPS5122-351 35ns -40 to  85°C
DPS5122-451 45ns -40to  85°C DPS5122-551 55ns -40 to  85°C
DPS5122-25M 25ns -55 to 125°C DPS5122-35M 35ns -55 to 125°C
DPS5122-45M 45ns -55to 125°C DPS5122-55M 55ns -55 to 125°C

(714) 898-0007 e

Dense-Pac Microsystems, Inc.

7321 Lincoln Way e

(800) 642-4477 (Outside CA)  ®

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

30A006-00
REV B
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