DENSE-PAC

MICROSYSTEMS

4 Megabit CMOS SRAM
DPS256X16n3

DESCRIPTION:

The DP$256X16n35RAM “STACK” modules are a revolutionarynew
memory subsystem using Dense-PacMicrosystems’ ceramic Stackable
Leadless Chip Carriers (SLCC). Available in straight leaded, *'}*’ leaded
or gullwing leaded packages, or mounted on a 50-pin PGA co-fired
ceramic substrate. The module packs 4-Megabits of low-power CMOS
static RAM in an area as small as 0.456 in?, while maintaining a total
height as low as 0.349 inches.

The DPS256X16n3 STACK modules contain four individual 128K x 8
SRAMs, each packaged in a hermetically sealed SLCC, making the
modules suitable for commercial, industrial and military applications.
The modules can be organized as 256Kx16 or 512Kx8 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 memory than available with conventional through-hole,
surface mount or hybrid techniques.

FEATURES:

Organizations Available: 256Kx16 or 512Kx8
Access Times: 70*, 85, 100, 120, 150ns
Fully Static Operation - No clock or refresh required
Single +5V Power Supply, £10% Tolerance
TTL Compatible
Common Data Inputs and Outputs
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 PGA Dense-Stack
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DPS256X16n3 Dense-Pac Microsystems, Inc.

FUNCTIONAL BLOCK DIAGRAM
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Dense-Pac Microsystems, Inc.

DPS256X16n3

Power ed

RECOMMENDED OQOPERATING RANGE 3 TRUTH TABLE
Symbol Characteristic Min. [ Typ. | Max. [Unit Mode SEL | CE | WE | OF | vO pin | Supply
- — Current
Vop | Supply Voltage 4.5 | 5.0 5.5 N | 3
Vin input HIGH Voltage | 2.2 Vop+0.3 V Not Selecte L X X X _HIGH-Z | Standby
Vi Input LOW Voltage |-0.52 0.8 v Not Sele.ctec: X H X X _|HIGH-Z Stan.dby
° . M/B | 55 | +25] +125 RDOLéIT Disable : t : I: HL!)GH—Z ngve
Ta | e ee L L [-40|+25] +85 |°C c2 ouT e
P C o |+25 70 Write H L L X Din Active
H = HIGH L =LOW X = Don’t Care
DC OUTPUT CHARACTERISTICS
Symbaol Parameter Conditions | Min, | Max. [Unit
Vou_| HIGH Voltage {lon=-1.0mA| 2.4 \'4
Vour | LOW Voltage lor=2.1mA 04|V
CAPACITANCE?®: Ta = 25°C,F = 1.0MHz
Symbol Parameter Max. | Unit | Condition
¢ CADR | Address Input 50
ABSOLUTE MAXIMUM RATINGS Cce | Chip Enable 25
Symbol Parameter Value Unit Active High
Tstc | Storage Temperature -65to + 150 °C Csel Chip Select 35 pF | ViNg = OV
Tsias | Temperature Under Bias|{ -55to +125 °C Cwe | Write Enable 50
Vbo | Supply Voltage ! 0.5t0 +7.0 | °C Coe_| Output Enable 50
Viyo | Input/Qutput Voltage ! | -0.5 to VDD+0.5| V Cro | Data Input/Output 45
DC OPERATING CHARACTERISTICS: Over operating ranges
. " Typ. C 1 M/B A
Symbol Characteristics Test Conditions (’3 Min. | . | min | e T min. T Mo, Unit
Input
N Leakage Current Vin = OV te Voo - -10 | +10 | -10 | +10| -10 [ +10 | pA
Gutput Viio =0V to Vop, __ =
lour Leakage Current CE or OF = Vi, or WE = Vy 3 - +5 1 -5 +51 5 +5 | pA
lecy | Active Supply CE = Vi, Vin = ViHor Vi, | X8 20 50 55 60 mA
Current lout ~ OmA X16 | 30 75 100 110
lccy | Operating Cycle=min., Duty=100% | X8 50 80 85 90 |
2 | Supply Current lout = OmA X16 | 90 145 160 170
Full Standby VINZV DD -0.2V or VINSVss+0.2V
Isg1 i Supply Current CE 2Vpp-0.2V, SEL = Vpp -0.2V 8 400 800 2000 pA
(CMOS) or SEL < Vss +0.2V
Isg2 | Standby Current (TTL) | CE = Vi, Vin = Vig or Vi, 4 12 12 12 | mA
Data Retention Vpr = 3.0V, CE 2 Vpr -0.2V,
'Ok | Supply Current (3.0) | SEL > Vg -0.2V or SEL < 0.2v 4 200 400 1600 | A
Data Retention Vpr = 2.0V, CE 2 Vpr -0.2V,
IDR2 | Supply Current (2.0V) | SEL » Vor 0.2V or SEL < 0.2V 4 180 340 14001 pA
VoL 1 Output Low Voltage lour = 2.1mA - 0.4 0.4 0.4 v
VoH | Output High Voltage | lout = -1.0mA - 2.4 2.4 2.4 \"
t Typical measurementsmade at +25°C, Cycle = min., Voo = 5.0V.
20A097-04
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DPS256X16n3

Dense-Pac Microsystems, Inc.

[ AC TEST CONDITIONS Fieure 1. O Load
Input Pulse Levels 0V to 3.0V . :i‘l::ﬁ‘g P'r obe ;zq::;agimce sV
Input Pulse Rise and Fall Times 5ns +2
Input and Qutput 1.5V
Timing Reference Levels i
1.8KQ
OUTPUT LOAD Dour
Load Co Parameters Measured CL 9900
1 100pF except tzi, tz, tHz1, tHz2, toHz, toLz,
P" | and twhz
2 SpF | iz, iz, tHZ1, tHza, toHz, torz, and twHz = =
Data Retention AC Characteristics 8
Symbol Parameter Test Conditions Min, Typ. Max Unit
Vpp for Data CE 2 Vpr-0.2V, SEL 2 Vpr -0.2V
VDR | Retention or SEL < Vpr 0.2V 2.0 ) B M N
Chip Disable to ;
VCbR Data Retention Time See Data Retention Waveform . - ns
1R Operation Recovery Time | See Data Retention Waveform - - ms
DATA RETENTION WAVEFORM: CE Controlled.
[~-tCOR DATA RETENTION MOCE: LRt
Vop
4.5V -— - -
2.3V — - —
Vor1 —=7" \§ //
TE > Voo 0.2V
Ct
o - ———— -—= - -
DATA RETENTION WAVEFORM: ¢ SEI Controlled.
e~ tCDR —pmd DATA RETENTION MODE |t R !
Vop
4.5V B B N U (SR S
SEL
Vpra ~TTTTTTTNT T
0.4V ——77mm ~ T USEL=-0.2V T - T B
OV ____________________________________ ——
30A097-04
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Dense-Pac Microsystems, Inc. DPS256X16n3

AC OPERATING CONDITIONS AND CHARACTERISTICS - READ CYCLE: Over operating ranges
No. | Symbol Parameter 70ns* 85ns 100ns 120ns 150ns Unit
il Min. | Max, | Min. [ Max. | Min. | Max. | Min. | Max, | Min. | Max,
1 tre__ | Read Cycle Time 70 85 100 120 150 ns
2 taa | Address Access Time 70 85 100 120 150 | ns
3_| _tcor | CE to Output Valid 70 85 100 120 150 | ns
4 coz_ | SEL to Qutput Valid 70 85 100 120 150 | ns
5 toe | Output Enable to Output Valid 40 45 50 60 70 | ns
6 | tzi | CEtoOutputintOw-z %5 5 5 10 10 10 ns
7 | tizz | SELto Outputin LOW-Z4 5 5 5 10 10 10 ns
8 torz | Output Enable to Qutput in LOW-Z > o] 0 0 0 0 ns
9 | tnz1_| CE to Qutput in HIGH-Z %3 30 30 35 45 50 | ns
10 | thza | SEL to Output in HIGH-Z %5 30 30 35 45 50 | ns
11 | toHz | Output Enable to Output in HIGH-Z % 5 30 30 35 45 50 | ns
12 | ton | Output Hold from Address Change 10 10 10 10 10 ns
* Availabte in Commercial Oniy.
READ CYCLE
tRe
ADDRESS )( )(
taa
teon
- \ /
CE MMM L
— —_—
LZ1tCOZ N4 p——
Y / 4 N
se. 777777 T
tLz2 tor el tze
s
OF AN N\ LI 7
torz loHz
ton
DATA /O ¢ CATA VALID W
WAVEFORM KEY
XX RAIRKHX XK
N T s
Data Valid Transition from Transition from Data Undefined
HIGH to LOW LOW to HIGH or Don't Care
30A097-04
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DPS256X16n3

Dense-Pac Microsystems, Inc.

AC OPERATING CONDITIONS AND CHARACTERISTICS - WRITE CYCLE® 7: Over operating ranges
No. | Ssymbol Parameter 70ns* 85ns 100ns 120ns 150ns Unit
Y Min, | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min, | Max.
13 twe Write Cycle Time 70 85 100 120 150 ns
14 | taw | Address Valid to End of Write 65 75 90 100 120 ns
15| tcw | Chip Enable to End of Write 65 75 90 100 120 ns
16 tas | Address Set-Up Time 9** 0 0 0 0 Q0 ns
17 | twp_ | Write Pulse Width '° 55 65 75 85 90 ns
18 | twr | Write Recovery Time 1! 10 10 10 15 15 ns
19 | twhz | Write Enable to Output in HIGH-Z *° 30 30 35 40 45 | ns
20| tow | Datato Write Time Overlap 35 35 40 50 60 ns
21 ton | Data Hold from Write Time 0 0 0 0 1] ns
22 | tow | Output Active from End of Write 5 5 5 5 5 ns
* Available in Commerciai Only.
**¥ Valid for both Read and Write Cycles.
WRITE CYCLE 1: WE Controlled. GF_Clocked. *?
- twe -
wooress X X
taw
— 7 4 \
oF I RN
tew
- \ \ /
CE MMM \ LI
"*t\VR—‘,
/ 4 \ N\
SEL Y 7 ALY
‘AS -——-LWP e
— \ /
e T T
bo— tOHz—vj
DATA OUT S 7
tow—— - top ——=
DATAIN )
30A097-04
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Dense-Pac Microsystems, Inc.

DPS256X16n3

WRITE CYCLE 2: CE Controlled. OF is LOW. 12 13. 14,15

wooress Y X
o T T,
se. TR TR
- TN Lo

EBEX )

SN
e

NOTES:

1. All voltages are with respect to Vss. If CE controls Data Retention Mode, SEL must be SEL = Vpp

2. -2.0V min. for pulse width less than 20ns (V) min. = -0.5V at -0.2V or SEL £ 0.2V. The other input levels (Address, WE, OF,
DC level). 1/O) can be in the High Impedance State.

3. Stresses greater than those under ABSOLUTE MAXIMUM 9. 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 TF 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 among CE going HIGH and WE going HIGH. twp is
periods may affect reliability. measured from the beginning of Write to the end of Write.

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

5. Transition is measured at the 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 OF and CF are LOW and WE is HIGH, /O pins are in WE going LOW, the outputs remain in high impedance state.
the output 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. Dout is the Read data of next Address.

8. SEL controls address buffer, WE buffer, CE buffer and OF buffer  15. I TE is LOW during this period, YO pins are in the output state.
and D buffer, If SEL controls Data Retention Mode, Vin 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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DPS256X16n3 : Dense-Pac Microsystems, Inc.

(48 - PIN LEADLESS STACK) MECHANICAL DRAWING
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(48 - PIN STRAIGHT LEADED STACK) MECHANICAL DRAWING
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Dense-Pac Microsystems, Inc. DPS256X16n3

(48 - PIN )" LEADED STACK) MECHANICAL DRAWING
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(48 - PIN GULLWING LEADED STACK) MECHANICAL DRAWING
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DPS256X16n3

Dense-Pac Microsystems, Inc.

(50 - PIN PGA) MECHANICAL DRAWING
TOP END
VIEW VIEW
- .540+.006
PIN A1
INDEX
-J--‘-:: b b e e b i eed Pt Lod Jof b e b ezt
L Ll L LI M W L L L
soe  ONOCONCEONCEAN eza wax. e
VIEW ]
- H e b e R L L
nnllhhliln thilis 250 TYP. A= HARAHARH
: ____l___l | ]
EL i ; T 180 REF. H HJ !
"-l 258 DlA. - .45 REF. ! @2 TYP.
- 318 DIA, l— 109G TYP. AP0+.805
903+.295
ORDERING INFORMATION
DP S 256 X 16 N3 — xx X
PREFIX TYPE MEMORY OESIG MEMORY DACKAGE SPEED GRADE C  COMMERGIAL FC te +70C
| INDUSTRIAL -49°C to +85C
M MILITARY -55C to +125C
8  MIL—-PROCESSED ~55C to +125C
78 78ns  (COMMERCIAL ONLY)
85 85ns
12 190ns
12 12@ns
15 150ns
A3 DENSE—STACK PGA (PIN GRID ARRAY)
H3 GULLWING LEADED SLCC STACK
I3 THRU~HOLE LEADED SLCC STACK
U3 U LEADED SLCC STACK
Y3 LEADLESS SLCC STACK
{ MODULE WITHQUT SUPPORT LOGIC
| CMOS SRAM DEVICES

Dense-Pac Microsystems, Inc.

7321 LincoinWay 4 Garden Grove, California92841-1428
(714) 898-0007 # (B00) 642-4477 ©usside CA) ¥ FAX: (714)897-1772 @  http://www.dense-pac.com
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