1S61M256. n

32K x 8 HIGH-SPEED CMOS STATIC RAM MARCH 1998

FEATURES DESCRIPTION
. High_speed access time: 8, 10, 12, 15’ 20, 25 ns The 1551 1S61C256AH and 1S61M256 are very high-speed,
low power, 32,768 word by 8-bit static RAMS. They are fabri-

* Low active power: 400 mW (typical) cated using ISSI's high-performance CMOS technology. This
* Low standby power highly reliable process coupled with innovative circuit design
— 250 uW (typical) CMOS standby techniques, yields access times as fast as 8 ns maximum.

— 55 mW (typical) TTL standby When CEis HIGH (deselected), the device assumes a standby
+ Fully static operation: no clock or refresh mode at which the power dissipation can be reduced down to
required 250 uW (typical) with CMOS input levels.

TTL compatible inputs and outputs Easy memory expansion is provided by using an active LOW

* Single 5V power supply Chip Enable (CE) input and an active LOW Output Enable (OE)

+ Mix-mode outputs on IS61M256 input. The active LOW Write Enable (WE) controls both writing
and reading of the memory.

The IS61C256AH and 1S61M256 are pin compatible with other
32K x 8 SRAMs and are available in 28-pin PDIP, SOJ, and
TSOP (type 1) packages.

FUNCTIONAL BLOCK DIAGRAM
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ISS| reserves the right to make changes to its products at any time without notice in order to improve design and supply the best possible product. We assume no responsibility for any errors which
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IS61C256AH

1IS61M256 \\\\\
PIN CONFIGURATION PIN CONFIGURATION
28-Pin DIP and SOJ 28-Pin TSOP
L\
A14 [ 1 ZSJEC o O 2 211 At0
A2 [ 2 271] WE A1 [] 23 20[ CE
A7 []3 26[] A13 A9 E 24 19% 1107
A8 [] 25 18[] /06
Ae [} 4 25(] A8 A13 [] 26 17 1105
As [15 24[] A9 WE [ 27 16[] o4
Ad E 6 23 ] A1 VCC E 28 ° 15% 1/03
_ A14 4 141 GND
A3 7 221 OE At2 O 2 133 o2
A2 []8 21[] A10 a7 Os 12] 1101
= A 4 113 oo
At [ 201 CE A5 []5 10 Ao
Ao [ 10 19[] vo7 = o7 A1
1roo [ 11 18[] voe As 7 8|1 A2
o1 [ 12 17[] 1os
o2 [ 13 16[] 1104
GND [] 14 15[] 103
PIN DESCRIPTIONS TRUTH TABLE
AO-A14 Address Inputs Mode WE CE OE 1O Operation Vcc Current
CE Chip Enable Input Not Selected X H X High-Z IsB1, IsB2
OE Output Enable Input (Power-dgwn) .
WE Write Enable Inoot Output Disabled H L H High-Z lcct, lecz
.n.e ha © Inpu Read H L L Dout Icct, lcc2
1/00-1/07 Bidirectional Ports Write L L X DIN lcct, leca
Vce Power
GND Ground
ABSOLUTE MAXIMUM RATINGS™
Symbol Parameter Value Unit
VTERM Terminal Voltage with Respect to GND —-051t0+7.0 \
Telas Temperature Under Bias -55t0 +125 °C
TsTG Storage Temperature —65to +150 °C
Pr Power Dissipation 1.5 W
lout DC Output Current (LOW) 20 mA
Notes:

1. Stress 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 notimplied. Exposure to absolute maximum rating conditions for extended

periods may affect reliability.
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IS61C256AH

IS61M256
OPERATING RANGE
Range Ambient Temperature Speed Vce
Commercial 0°C to +70°C -8M -10, -12 5V + 5%
-15, -20, -25 5V +10%
Industrial —40°C to +85°C -12 5V +5%
-15, -20, -25 5V +10%
Note:

1. 8 ns is preliminary.

DC ELECTRICAL CHARACTERISTICS (Over Operating Range)

Symbol Parameter Test Conditions Min. Max. Unit
VoH Output HIGH Voltage Vce = Min., lon = —4.0 mA 2.4 — \Y
VoL Output LOW Voltage Vce = Min., loL = 8.0 mA — 04 Vv
ViH Input HIGH Voltage 2.2 Vce + 0.5 Vv
ViL Input LOW Voltage™ -0.5 0.8 \
ILi Input Leakage GND < Vin< Vcee Com. -5 5 pHA
Ind. -10 10
ILo Output Leakage GND < Vour £ Vce, Com. -5 5 pHA
Outputs Disabled Ind. —-10 10
Notes:

1. ViL = =3.0V for pulse width less than 10 ns.

POWER SUPPLY CHARACTERISTICS™ (Over Operating Range)

-8 -10 -12 -15 -20 -25
Symbol  Parameter Test Conditions Min. Max. | Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit
lec Viee Dynamic Operating ~ Voc =Max, CE=ViL ~ Com. — 200 — 120 — 135 — 125 — 120 — 120 mA
Supply Current lout = 0 mA, = fuax Ind. - - - = — 10 — 160 — 10 — 140
Isst  TTLStandoy Current  Vec = Max, Com. - 8- 5 - 25 - 25 — 25 — 25 mA
(TTL Inputs) ViN=Viror Vi Ind. - - - - -3 -3 - 3% - 3
CE>Vm,f=0
Iz CMOS Standby Ve = Max,, Com. - 5/ - 5 -2 - 2 = 2 = 2 mA
Current (CMOS Inputs)  CE>Vee-0.2V, Ind. - - - - - 10 - 10 - 10 - 10
Vin>Vec-0.2V, or
Vin<0.2V, f=0

Notes:
1. At f = fvwax, address and data inputs are cycling at the maximum frequency, f = 0 means no input lines change.
2. 8nsis preliminary.

CAPACITANCE"®?
Symbol Parameter Conditions Max. Unit
CiN Input Capacitance ViN =0V 8 pF
Cout Output Capacitance Vout = 0V 10 pF
Notes:

1. Tested initially and after any design or process changes that may affect these parameters.
2. Test conditions: Ta = 25°C, f = 1 MHz, Vcc = 5.0V.
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IS61C256AH
IS61M256
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READ CYCLE SWITCHING CHARACTERISTICS™ (Over Operating Range)

-8 10 12 15 20 25

Symbol  Parameter Min. Max. Min. Max Min. Max. Min. Max. Min. Max. Min. Max. Unit
tre Read Gycle Time 8§ - 10 — 12 - B — 20 — 25 - ns
taa Address Access Time | — 8 — 10 - 12 — 15 - 2 ) ns
tona QOutput Hold Time 2 = 2 — 2 — 2 — 2 — 2 — ns
e CE Access Time - 3 — 10 - 12 — 15 N - % ns
tooe  OE Access Time -~ 5 - 5 - 5 - 7 - 8 - 9 ns
tizoe®  OE to Low-Z Output 0 — 0 - 0 - 0 - 0 - 0 - ns
tnzoe®  OEtoHigh-ZOutput | — 5 - 5 — 6 - 7 - 9 — 10 ns
tizce®  CEto Low-Z Output 2 2 — 3 — 3 — 3 — 3 — ns
thzce® CEtoHigh-ZOuput | — 5 - 5 - 7 - 8 - 9 — 10 ns
tru®  CEto Power-Up 0 0 - 0 - 0 - 0 - 0 - ns
to®  CEto Power-Down - 8 - 10 - 1 — 15 — 18 - % ns

Notes:

1. Test conditions assume signal transition times of 5 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V and

output loading specified in Figure 1a.

2. Tested with the load in Figure 1b. Transition is measured £500 mV from steady-state voltage. Not 100% tested.

3. Not 100% tested.
4. 8 ns is preliminary.

AC TEST CONDITIONS
Parameter Unit
Input Pulse Level 0V to 3.0V
Input Rise and Fall Times 3ns
Input and Output Timing 1.5V

and Reference Levels

Output Load

See Figures 1 and 2

AC TEST LOADS
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IS61C256AH
IS61M256

AC WAVEFORMS

READ CYCLE NO. 142

-t tRC -
ADDRESS X
lt———— 1AA
tOHA
<—tOHA
DOUT DATA VALID
READ CYCLE NO. 2.3
tRC .
ADDRESS
1AA - - tOHA®-
OE N\ 4/
N\ /
- {DOE — = -« tHZOE —
CE A\ -« | tLZOE /
N\ /]
tACE -
'« {LZCE — | -« tHZCE — ]
DOUT HicHZ X DATA VALID >_
Notes:

1. WE is HIGH for a Read Cycle.

2. The device is continuously selected. OF, CE = VL.
3. Address is valid prior to or coincident with CE LOW transitions.
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IS61C256AH
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WRITE CYCLE SWITCHING CHARACTERISTICS® (Over Operating Range)

-89 -10 -12 -15 -20 -25
Symbol Parameter Min. Max, Min. Max Min. Max. Min. Max. Min. Max. Min. Max. Unit
twe Write Cycle Time § - 10 — 12 — 15— 20 — 5 - ns
tsce  CEto Write End § - 9 — 10 — 10 — 13 — B — ns
taw Address Setup Time 8§ = 9 — 10 - 12 - I 20 — ns
to Write End
tHa Address Hold 0 - 0 - 0 - 0 - 0 - 0 - ns
from Write End
tsa Address Setup Time 0 = 0 - 0 - 0 - 0 - 0 - ns
trwe  WE Pulse Width 8 — 8 - 8 - 10 — 13 — 1B — ns
tso Data Setup to Write End 7 - 7 - 7 - 9 - 10 - 12 - ns
tHp Data Hold from Write End 0 - 0 - 0 - 0 - 0 - 0 - ns
tzwe® WELOWto High-ZOupput | — 6 - 6 - 6 - 7 — 8 - 10 ns
tzwe  WEHIGHioLowZOutput | 0  — 0 - 0 - 0 - 0 - 0 - ns
Notes:

1. Test conditions assume signal transition times of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V and
output loading specified in Figure 1a.
2. Tested with the load in Figure 1b. Transition is measured 500 mV from steady-state voltage. Not 100% tested.
3. The internal write time is defined by the overlap of CE LOW and WE LOW. All signals must be in valid states to initiate a Write,
but any one can go inactive to terminate the Write. The Data Input Setup and Hold timing are referenced to the rising or falling
edge of the signal that terminates the write.
4. Tested with OE HIGH.
5. 8 ns is preliminary.

AC WAVEFORMS

WRITE CYCLE NO. 1 (WE Controlled)"?

- twe >
ADDRESS X
{SCE ————»la—tHA
CE 3\ 7;[
: tAw >

WE \;— tPWE —; /

-a{SA — tHZWE —»] — L ZWE —]

DouT DATA UNDEFINED HoH 2
— tSD —m~ta— tHD

DIN DATA-IN VALID
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IS61C256AH
IS61M256

WRITE CYCLE NO. 2 (CE Controlled)'?

- twe -
ADDRESS X

-{SA—] {SCE ————»a—tHA
CE X P

- AW .
VWE X; tPWE —; l

<—— tHZWE — «— 1L ZWE —»]
DoUT DATA UNDEFINED HIGH 2
1SD —»-|et— tHD —»

DIN DATA-IN VALID

Notes:

1. The internal write time is defined by the overlap of CE LOW and WE LOW. All signals must be in valid states to initiate a Write,
but any one can go inactive to terminate the Write. The Data Input Setup and Hold timing are referenced to the rising or falling
edge of the signal that terminates the write.

2. /O will assume the High-Z state if OE > VIH.
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IS61C256AH

IS61M256

ORDERING INFORMATION: IS61C256AH
Commercial Range: 0°C to +70°C

ORDERING INFORMATION: IS61C256AH
Industrial Range: —40°C to +85°C

Speed (ns) Order Part Number

Package

Speed (ns) Order Part Number

Package

8  IS61C256AH-8N 300-mil Plasic DIP 12 IS61C256AH-12NI  300-mil Plastic DIP
8  IS61C256AH-8J 300-mil Plastic SOJ 12 IS61C256AH-12J  300-mil Plastic SOJ
8  IS61C256AH-8T TSOP Type | 12 IS61C256AH-12TI  TSOP (Type 1)

10 IS61C256AH-10N  300-mil Plastic DIP 15 IS61C256AH-15NI  300-mil Plastic DIP
10 IS61C256AH-10J 300-mil Plastic SOJ 15 ISBIC256AH-15J  300-mil Plastic SOJ
10 IS61C256AH-10T  TSOP (Type 1) 15 IS61C256AH-15TI  TSOP (Type 1)

12 IS61C256AH-12N_ 300-mil Plastic DIP 20 ISBIC256AH-20NI  300-mil Plastic DIP
12 IS61C256AH-12J 300-mil Plastic SOJ 20 ISB1C256AH-20J  300-mil Plastic SOJ
12 IS61C256AH-12T  TSOP (Type 1) 20 IS61C256AH-20TI  TSOP (Type 1)

15 IS61C256AH-15N.  300-mil Plastic DIP 25 ISBIC256AH-25NI  300-mil Plastic DIP
15 IS61C256AH-15) 300-mil Plastic SOJ 25 ISB1C256AH-25)  300-mil Plastic SOJ
15 IS61C256AH-15T  TSOP (Type 1) 25 ISB1C256AH-25TI  TSOP (Type 1)

20 ISBIC256AH20N  300-mil Plastic DIP

20 IS61C256AH-20J 300-mil Plastic SOJ

20 ISBIC256AH-20T  TSOP (Type 1)

25 15610256AH25N  300-mil PasicDip  ORDERING INFORMATION: IS61M256

25 IS61C256AH-25J 300-mil Plastic SOJ Commercial Range: 0°C to +70°C

25 ISBIC256AH-25T  TSOP (Type 1)

Speed (ns) Order Part Number Package

10 IS61M256-10N 300-mil Plastic DIP
10 1S61M256-10J 300-mil Plastic SOJ
12 IS61M256-12N 300-mil Plastic DIP
12 IS61M256-12J 300-mil Plastic SOJ
15 IS61M256-15N 300-mil Plastic DIP
15 IS61M256-15J 300-mil Plastic SOJ
20 1S61M256-20N 300-mil Plastic DIP
20 1S61M256-20J 300-mil Plastic SOJ
25 1S61M256-25N 300-mil Plastic DIP
25 1S61M256-25J 300-mil Plastic SOJ

Integrated Silicon Solution, Inc.
2231 Lawson Lane

Santa Clara, CA 95054

Tel: 1-800-379-4774

Fax: (408) 588-0806

e-mail: sales@issiusa.com
http://www.issiusa.com
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PACKAGING INFORMATION

300-mil Plastic SOJ
Package Code: J
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[ /. \ \ [ \ v
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el Ly
300-mil Plastic SOJ (J-bend) (J)
Inches
Symbol  Min Max Min Max
Ref. Std.
No. Leads 28 32
A —_ 0.140 - 0.140
At 0.020 — 0.020 -
A2 0.095 0.105 0.095 0.105
B 0016 0.022 0.016 0022
b 0.026 0.032 0.026  0.032 Not
otes:
C 0008 0014 0.008 0014 1. Controlling dimension: inches, unless otherwise specified.
D 0710  0.730 0815 0.835 2. BSC = Basic lead spacing between centers.
3. Dimensions D and E1 do not include mold flash protrusions and
E 0327 0.347 0325 0.345 should be measured from the bottom of the package.
E1 0295  0.305 0295  0.305 4. Formed leads shall be planar with respect to one ancther within
E2 0.245 0.285 0247 0.287 0.004 inches at the seating plane.
e 0.050 BSC 0.050 BSC
S - 0.045 0.023  0.035

Integrated Silicon Solution, inc.
PK13197J28 Rev.B 01/31/97
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PACKAGINGINFORMATION

300-mil Plastic DIP
Package Code: N, P
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300-mil Plastic DIP (N, P)
Inches
Symbol Min  Max Min  Max Min  Max Min  Max Min  Max
Ref. Std.
N 8 16 20 28 32
A 0.145 0.180 0.145 0.180 0.145 0,180 0.145 0.180 0.140 0,180
At 0015 — 0010 — 0015 — 0010 — 0015 —
B 0014 0022 0.018 BSC 0.014 022 0.016 0.022 0.015 0.021
B1 0.045 0.060 0.060 BSC 0.045 0.070 0.050 0.070 0.040 0.070
B2 0.032 0.046 —_ - —_ - 0.032 0.046 - -
C 0.008 0.013 0.005 0.015 0.008 0.014 0.008 0.015 0.005 0.015
D 0359 0.375 0.745 0.755 1.020 1.040 1.380 1.400 1.595 1.605
E 0.300 0.325 0293 0.320 0295 0.325 0.295 0315 0.305 0.325
E1 0.244 0.260 0245 0255 0.240 0.280 0.275 0.295 0.285 0.292
€A 0.320 0.380 0320 0.380 - 0430 0.310 0.400 0.330 0.370
e 0.100 BSC 0.100 BSC 0.100 BSC 0.100 BSC 0.100 BSC
L 0126 — 0.120 0.140 0.120 0.150 0.120 0.150 0.120 0.150
S 0.025 0.030 0.015 0.035 0.04 0.06 0.020 0.042 0.065 0.085
Notes:
1. Controlling dimension: inches, unless otherwise specified.
2. BSC = Basic lead spacing between centers.
3. Dimensions D and E1 do not include mold flash protrusions and should be measured from the bottom of the package.
4. Formed leads shall be planar with respect to one another within 0.004 inches at the seating plane.

Integrated Silicon Solution, Inc.
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PACKAGING INFORMATION

Plastic TSOP - 28-pins
Package Code: T (Type I}

gl
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e——— D ———

SEATING PLANE

i Ay =

Plastic TSOP (T—Type )

Millimeters Inches

Symbol  Min Max Min Max

Ref. Std.

No. Leads 28 ?Otgzl:ﬂrolling dimension: millimeters, unless otherwise specified
A 1.00 1.20 0037 0.047 2. BSC = Basic lead spa.cing betwsen centers. Pe '
Al 0.05 0.20 0.002 0.008 3. Dimensions D and E do not include mold flash protrusions and
3 0% 0o7 oo oot Seudbemessed fomhebotomol e package,
c 0.10 0.20 0.004 0.008 0.004 inches at the seating plane.
D 7.90 8.10 0.308 0.316
E 170 1190 0456  0.465
H 13.20 13.60 0.515  0.531
e 0.55 BSC 0.022 BSC
L 0.30 0.70 0011 0027
o 0° 5° 0° 5°

Integrated Silicon Solution, Inc.
PK13197728 Rev.B 01/31/97
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