DENSE-PAC

MICROSYSTEMS

2 Megabit CMOS SRAM
DPS128X16n3

DESCRIPTION:

The DPS128X16n3 SRAM “STACK” modules are a revolutionary new
memory subsysitem using Dense-Pac Microsystems’ ceramic Stackable
Leadless Chip Carriers (SLCC). Available in straight leaded, “'}” leaded
or gullwing leaded packages, or mounted on a 50-pin PGA cofired
ceramic substrate. The module packs 2-Megabits of low-power CMOS
static RAM in an area as small as 0.463 in?, while maintaining a total
height as low as 0.349 inches.

The DP$128X16n3 STACK modules contain four individual 128K x 8
SRAMs, each packaged in a hemmetically sealed SLCC, making the
modules suitable for commercial, industrial and military applications.

The modules can be organized as 128Kx16 or 256Kx8 and feature
extremely low standby power making them suitable for battery
backup.

By using SLCCs, the “Stack’ family of modules offer a higher board
density of memary than available with conventiona! through-hole,
surface mount or hvbrid techniques.

FEATURES:

® (Organizations Available: 128Kx16 or 256Kx8
®*  Access Times: 70%, 85, 100, 120, 150ns
Fully Static Operation - No clock or refresh required

Single +5V Power Supply, T10% Tolerance
TTL Compatible
Common Data Inputs and Cutputs
Low Data Retention Voltage: 2.0V min.
Packages Available:
48 - Pin SLCC Stack
48 - Pin Straight Leaded Stack
48 - Pin Gullwing Leaded Stack
48 - Pin ”)”" Leaded Stack
50 - Pin PCA Dense-Stack

# Commercial only.

Gullwing

Leaded Stack

30A097-02 This document contains information on a product thatis currently released 1
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DPS128X16n3 Dense-Pac Microsystems, Inc.

FUNCTIONAL BLOCK DIAGRAM
PIN NAMES
AD-Al6 Address inputs
CET ———=1 w1 = YOO - /015 | Data Input/Output
SELT ————m x CE0, CE1 Low Chip Enables
CEG ——» up HE SELO, SEL1 High Chip Enables
SELY ———m=f s WE Write Enable
OF ——m= e E |/02-1/019 [¢ Output Enable
WE ——-— 3 Voo Power (+5V)
I X T p—— = | /00~1/07 Vs Ground
N.C. No Connect

PIN-OUT DIAGRAM

/(JOBP CV'EWE 48 - PIN LEADLESS STACK
{0000 48 - PIN STRAIGHT LEADED STACK
200300 48 - PIN “|”” LEADED STACK

48 - PIN GULLWING LEADED STACK
300000 48 L
4100000 47 SEL
S00000 50 - PIN PCA i
BlIOOOO0D DENSE-STACK
700000
BIOOQ00 4o
9000 O0 42 SELD
41 WE
1000000 o
39 AR
A B c D E 38 A9
IIN.C. |NC |NC. INC. | CEl LY
2|vss [ N.C | Nc. | sEL1 | voD 35 AlD
IINC A6 |WE | SELG | AlS 3 o
4alAla | M2 AT AB A3 32 17012
5| AB A OE Al | AS 30 17014
6 A4 AS AT CE@ ATE 29 1/015
7| A1 A /013 | 1/012 | 1/011
g 1L/010 | 1/09 [1/08 |1/015]1/014 2 o7
9|vss |1/01 |1/03 | 1/05 | vDD 27 1708
26 /0%
1w 1/00 | 1/02 |1/c4 | 1/06 |1/07 2 e
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Dense-Pac Microsystems, Inc.

DPS128X16n3

RECOMMENDED OPERATING RANGE 3 TRUTH TABLE
Symbol Characteristic Min. | Typ.| Max. |Unit Made sei | 78 | wE | oF | 1o Pin éupplyt
Voo | Supply Voltage 45|50/| 55 v urven
VIH II'IPUt HIGH Voltage 2.2 VDD+0'3 vV Not Selected L A X X HIGH-7 Standby
Vi | Input LOW Voltage |-0.52 08 v Mot Selelcted X | H| X | X |HGHZ Stan‘dby
. M/’B 55 +25 +1 25 DOUT DISElbIE H L H H HIGH'Z Act!ve
Ta _I(_)peratln;g, | | 40 | +25 +85 |°C Read H| L | H| L | Dour | Active
emperaiure C 0 +25 +70 Write H L L X DIN Active
H = HIGH L = LOW X = Don't Care
DC OUTPUT CHARACTERISTICS
Symbol|  Parameter Conditions | Min. | Max. |Unit
Vou | HIGH Voltage |lony=-1.0mA| 2.4 Y
Voo | LOW Voltage loL=2.TmA 04 |V
CAPACITANCE®*: Ta = 25°C, F — 1.0MHz
Symbaol Parameter Max. | Unit | Condition
Capr | Address Input 25
ABSOLUTE MAXIMUM RATINGS® Cce | Chip Enable 16
Symbo! Parameter Value Unit Active High
Tste | Storage Temperature 6510 +150 | °C CseL Chip Select 16 pF | Vind = OV
Teias | Temperature Under Bias | -55to +125 | °C Cwe | Write Enable 25
Voo | Supply Voltage * 05 +7.0 |°C Coi | Qutput Enable 25
Vio | Input/Qutput Voltage ' | -05to Vpp+0.5 | V Cyo | Data Input/Output 20
DC OPERATING CHARACTERISTICS: Over operating ranges
. g Typ, C | M/B .
Symbol Characteristics Test Conditions Y im | Max. | Min T vax. | min | v, Unit
input _
ling Leakage Current Vin = OV to Voo - -4 +4 | -4 +4 | -4 +4 | nA
\ Qutput Vic = 0toVop, _
lour Leakage Current CEorOF = Viy, or WE = Vi j -2 +2 ) 2 +2 | -2 +2 | pA
lect Active Supply CE - Vi, Vin = Vinor V), [ X8 15 40 50 55 A
Current iout = OmA X16 | 30 70 90 100
| Operating Cycle=min., Duty=100% | X8 45 75 50 85 mA
€CZ | supply Carrent lout = OmA X16 | 90 140 150 160
Full Standby VinaVop -0.2V or VingVss +0.2V
Isg1 | Suppiy Current CE=2Vpp-0.2V, SEL = Vop -0.2V 4 200 400 1000 | pA
(CMOS) or SEL = Vss +0.2V
lspa Standby Current (TTL) CE = ViH, VIN = Vin or V)L 2 [ 6 3} mA
Diata Retention Vpr = 3.0V, CE = Ve -0.2V,
IoR3 | Supply Current (3.0V) | SEL = Vir-0.2V or SEL < 0.2V 2 100 200 800 | pA
Data Retention Vpr = 2.0V, CE = Vpr 0.2V, n
'Rz | Supply Current (2.0V) | SFI > Vor 0.2V or SFL < 0.2V : » 170 700 | uA
VoL | Output Low Voltage lour = 2.1mA - 0.4 0.4 0.4 1%
Vorn | Qutput High Voltage | lout = -1.0mA - 24 24 2.4 v
t Typical measurements made at 4+25°C, Cycle = min., Yoo = 5.0V
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DPS128X16n3 Dense-Pac Microsystems, Inc.

AC TEST CONDITIONS .
Input Pulse Levels OV to 3.0V Figure 1. Output Load
Input Pulse Rise and Fall Times 5ns * Including Probe and Jig Capacitance. sV
+
Input and Qutput 15y
Timing Reference Levels )
1.8KQ
OUTPUT LOAD
Load Ci Pavameters Measured Dour
except tiz, tzz, tHz1, WHzz, tonz, oz,
1 100pF and twiz C* 99002
tiz1, tize, tHz1, tHz2, tonz, torz, and I
2 SpF ke 1 1
Data Retention AC Characteristics 8
Symbao! Parameter Test Conditions Min. Typ. Max. Unit
Voo for Data CE 2 Vpr-0.2V, SEL = VpR-0.2V i i
VOR | Retention or SEL £ VDR 0.2V 20 v
Vcor Sg‘t’; Eé::ﬁtiﬁnaoﬁm a See Data Retention Waveform 0 - - ns
R Operation Recovery Time | See Data Retention Waveform 5 - - ms
DATA RETENTION WAVEFORM: CF Controlled.
[t 2 DR ] DATA RETENTION MODE
CE » Voo -0.2v
DATA RETENTION WAVEFORM: ® SEL Controlled.
CATA RETEMTION MODE
4 30A097-02
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Dense-Pac Microsystems, Inc. DPS128X16n3

AC OPERATING CONDITIONS AND CHARACTERISTICS - READ CYCLE: Over operating ranges
No. | Svmhol Parameter 70ns* 85ns 100ns 120ns 150ns Unit
g isd Min, | Max. | Min. | Max, | Min. | Max. | Min. | Max, | Min. | Max,
1 e | Read Cycle Time 70 85 100 120 150 ns
2 tas | Address Access Time 70 a5 100 120 150 | ns
3 | tcon | CE to Output Valid 70 85 100 120 150 | ns
4 coz | SEL to Qutput Valid 70 85 100 120 150 | ns
5 tor | Qutput Fnable to Qutput Valid 40 45 50 &0 70 | ns
6 | iz | CEto Outputin LOW-Z45 5 5 10 10 10 ns
7 | tz2 | SELto Qutputin LOW-Z* 3 5 5 0 10 10 ns
8 | torz | Cutput Enable to Outputin LOW-Z* 5 0 0 0 0 0 ns
9 | ;1 | CEto Qutput in HIGH-Z%° 30 30 35 45 50 | ns
10 | tizz | SEL to Quiput in HIGH-Z* 5 30 30 35 45 50 | ns
11 | tonz | Output Enable to Output in HIGHZ * 3 30 30 35 45 50 | ns
12 | ton | Cutput Hold from Address Change 10 10 10 10 10 ns
* Ayailable in Commercial Only.
READ CYCLE
fRe
ADDRESS )( >(
- teon -
N /
CE \ Vilddi /
- ILZHCOQ - - i
SEL ¥ X
t
Lzz » (o] - thzs
o \ (777
F UMY L A,
bL7 ot - toHz ——=
| LY
DATA VO ( DATA VALID —

WAVEFORM KEY

\ \ // / OO AN,
Data Valid Transition from Transition from Data Undefined
HIGH to LOW LOW to HIGH or Don‘t Care
30409702 5
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DPS128X16n3

Dense-Pac Microsystems, Inc.

AC OPERATING CONDITIONS AND CHARACTERISTICS - WRITE CYCLE & 7: Over operating ranges
70ns*® 85ns 100ns 120ns 150ns .
No. | Symbol Parameter - - - - - Unit
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
13 tve | Write Cycle Time 70 431 100 120 150 ns
14 | taw | Address Valid to End of Write 65 75 30 100 120 ns
15 | tow | Chip Enable to End of Write 65 75 90 100 120 ns
16 | tas | Address Set-Up Time 7%+ 0 0 0 0 0 ns
17 | twp | Wirite Pulse Width '° 55 65 75 85 90 ns
18 | twr | Write Recovery Time ' 10 10 0 15 15 ns
19 | twhz | Write Enable to Output in HIGH-Z ** 30 30 35 40 45 | ns
20 | tow | Data to Write Time Overlap 35 35 40 50 50 ns
21| ton | Data Hold from Write Time 0 0 0 Q 0 ns
22 | tow | Output Active from End of Write 5 5 5 5 5 ns
* Available in Commercial Only.
** Valid for both Read and Write Cycles.
WRITE CYCLE 1: WE Controlled. OF Clocked. 15
ADDRESS )( )(
s tAW Ll |
—— tow -
CE X Z
-—tWR——-
/ \
SEL / N N
-t AS ! g ——— | wp |
_ \ \! /
WE N\ A i
(e— DHZ‘T
DATAOUT o 7777777727777
Ty —— e~ t ——y
DATA IN )
30A097-02
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Dense-Pac Microsystems, Inc.

DPS128X16n3

WRITE CYCIE 2: TE Controlled. OF is LOW, 1% 1% 1415

- twe
ADDRESS X i
- o -
CE oy N\ Vi /
-'-—tWR—b-
SEL o/ X
— T
WE j A / = ton
=—tas twHz = tow ™=
DATA OUT
Tow = tpn
DATA IN ) ISR @-

NOTES:

1. All voitages are with respact to Vss. If TF controis Data Retention Mode, SEL must be SEL = Vpp

2. -2.0V min. for pulse width less than 20ns (Vi min. = -0.5V at -0.2V or SEL< 0.2V, The other input levels (Address, WE, OE,
DC level). IfO} can be in the High Impedance State.

3. Stresses greater than those under ABSOLUTE MAXIMUM 2. tas is measured from the Address Valid to the beginning of

RATINGS may cause permanent damage to the device. This is Write.
a stress rating only and functional operation of the device at 10, A Write occurs during the overlap of a LOW TE and a LOW
these or any other conditions above those indicated in the WE. A Write begins at the latest transition among CE going
operational sections of this specification is not implied. LOW and WE going LOW. A Write ends at the earliest
Exposure to absolute maximum rating conditions for extended transition amang CE going HIGH and WE going HIGH. e is
periods may affect reliability. measured from the beginning of Write to the end of Wiite.

4. This parameter is guaranteed and not 100% tested. 11. twg is measured from the earliest of CE or WE going HICH to

5. Transition is measured atthe point of£500mV from steady state the end of Write Cycle. -
voltage. 12. If CE goes LOW simultaneously with WE going LOW or after

6. When OE and CE are LOW and WE is HIGH, /O pins are in WE going LOW, the outputs remain in high impedance state.
the cutput state,and input signals of opposite phase to the  13. Dour is the same phase of the last written data in this Write
outputs must not be applied. Cycle.

7. The outputs are in a high impedance state when WE is LOW. 14, Douris the Read data of next Address.

&  SEL controls address buffer, WE buifer, CF buffer and OF buffer 15, [fCE is LOW during this period, VO pins are in the output state.
and Dy buffer. If SEL controls Data Retention Mode, Vi, levels Therefore, the input signals of the opposite phase to the outputs
{Address, WE, OE, CE, I/O) can be in the high impedance state, must not be applied.
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DPS128X16n3 Dense-Pac Microsystems, Inc.

{48 - PIN LEADLESS STACK) MECHANICAL DRAWING

(.@5@&.@@5
L 3504210
H"L@ZE&@@E t.@E@i.@@f)
—— 754,010 —]
- BT - 500 * 552 —~
mizintalatalalalalataialalalalalia 171 MAX, LU by

(48 - PIN STRAIGHT LEADED STACK) MECHANICAL DRAWING

015
Tt —

+.815
51d T
171 MAX.
225+ @25
—=| = .050+.085
T50+.010 —w| 3504010 -
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Dense-Pac Microsystems, Inc.

DPS128X16n3

(48 - PIN “J” LEADED STACK) MECHANICAL DRAWING
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(48 - PIN GULLWING LEADED STACK) MECHANICAL DRAWING
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DPS128X16n3

Dense-Pac Microsystems, Inc.

(50 - PIN PGA) MECHANICAL DRAWING

YR+ E1e 4'-]

END
VIEW
5401 DE6 —
00O Onnnnrmnm 294 MAX ininininininininiml
ARRREEHEHEEER | es TP, |
SIDE T T T ¥ T jid i
VIEW :| 188 REF.
U 0 U U U I 1 I
B5@ DIA, £.685 e 345 REF. - ~— 188 TYP.
315 DIA. +.202 199 TYF. 1 .4P8L 005 -
Q@G+, 685
ORDERING INFORMATION
* 16 ni — XX X
P ¥ DESIG MEMORY PACKAGE SPEED GRADE
WID TH C  COMMERCIAL aC to +78C
| INDUSTRIAL —4@°C to +85°C
WM MILITARY -55°C to +125%C
B MIL-PRACESSED —85°C to +125%¢C
7@ 79ns  (COMMERCIAL ONLY)
85 Bans
18 18@ns
12 12@ns
15 15@ns
A3 DENSE-STACK PGA (FIN GRID ARRAY)
H2Z CGULLWNG LEADED SLCC STACK
12 THRU—HOLE LEADED SLCC STACK
J3 UJ" LEADED SLCC STACK
Y3 LEADLESS SLCC STACK

MODULE WITHOUT SUPPORT LOGIC
CMOS SRAM DEVICES

Dense-Pac Microsystems, Inc.

7321 Lincoln Way 4  Garden Grove, California 92841-1428
{(714) B98-0007 @ (800) 6424477 Ouside Ty ¥ FAX: (714)897-1772 # hitp: S www.dense-pac.com
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