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LH52255
64K x 4 CMOS Static RAM

Functional Description

The LH52255 is a high speed 262,144 bit static
RAM organized as 64K x 4. A fast, efficient
design is obtained with a CMOS periphery and a
matrix constructed with polysilicon load memory
cells. Speed is enhanced by internally beginning
read cycles after address transitions, resulting in

fast Chip Select (S) access times.

This RAM is fully static in operation. Cycles begin
once addresses are stable.

Write cycles occur when both Chip Select (S) and
Write Enable (W) are low. Datais transferred from
the DQ pins and is written into the memory cells
specified by the 16 address lines. Write cycles
can begin once addresses are stable, given tsw
and twp are met.

Read cycles occur when S is low and W is high.
A read cycle will begin upon an address transition
or on a rising edge of W. The falling edge of S
may occur up to tsa before the end of the cycle
without delaying valid data.

High frequency design techniques should be
employed to obtain the best performance from
this device. Solid, low impedance power and
ground planes, with high frequency decoupling
capacitors, are desireable. Series termination of
the inputs should be considered when transmis-
sion line effects occur.

Truth Table
S | W Mode DQ lcc
H X | Not Selected High Z Active
L H Read Data Out Active
L L Write Data In Active

Features

e Fast Address Access Times -
25/30/35/45ns

* Fast Chip Select Access Times -
15/20/20/25/30ns

* 64K x 4 Organization

* TTL Compatible Inputs and Outputs
* 5V +10% Supply

* Fully Static Operation

*  Common /O for Low Pin Count

e 300-Mil, 24-Pin DIP

* JEDEC Standard Pinout

Pin Diagram

A_:—Ui_..

A0 1 24 [— vCC

A1 ]2 23 [ A5

A2 03 22 [ A4

A3 4 21 A3

Ad 5 20 A2

A5 6 19 T A1

A6 7 18 [~ A10

A7 8 17 _ DQ3

A8 9 16 _ DQ2

A9 ] 10 15 [  DQ1

S 111 14 Do

vss 12 13 W
Pin Identification
Ao-Ais . .. oL Address Inputs
DQo-DQ3 . . ... ... Data Inputs/Outputs
S .. Chip Select Input
W. ... . Write Enable Input
Vee . .. .. ... Positive Power Supply
VS . . . e Ground



LH52255

64K x 4 SRAM

Absolute Maximum Ratings 1

Supply Voltage to Ground Potential . .. .......... .. .. ... ... . -0.5Vto 7V
InputVoltage Range ... -0.5V to Vcc+0.5V
DC Output Current T + 40 mA
Storage Temperature Range . . ... ...oourreii e e -65°C to 150°C
Power Dissipation (Package Limit) e 1.0W
Operating Ranges
Symbol | Parameter Min Typ Max Unit

Ta Temperature, Ambient 70  °C

Vce Supply Voltage 45 55 V

Vss Supply Voltage 0 Vv

ViL Logic "0" input Voltage 8 -0.5 0.8 \'

VIH Logic "1" Input Voltage 22 Vce+0.5 Vv

DC Electrical Characteristics - Over Operating Range

Symbol| Parameter Test Conditions Min | Typ | Max Unit

Icct Operating Current 4.5 Outputs open, trc=25ns 150 mA

Icct Operating Current 4 Outputs open, trc=30ns 135 mA

Icc1 Operating Current 4 Outputs open, trc=35ns 120 mA

Icc1 Operating Current 4 Outputs open, trc=45ns 100 mA

Icct Operating Current 4 Outputs open, trc=55ns 85 mA

CC1 Operating Current 4 Outputs open, trc=100ns 45 mA

I Input Leakage Current | Vcoc=5.5V, Vin=0V to Vcc -2 +2 pA

Lo I/0 Leakage Current Vce=5.5V, Vin=0V to Vg -10 +10 uA

Von | Output High Voitage loH=-4.0mA 24 \'

VoL Output Low Voltage loL=8.0mA 0.4 \Y

See notes following "Switching Characteristics”
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64K x 4 SRAM

LH52255

Switching Characteristics - Over Operating Range 6

1. Stresses greater than those listed under "Absolute Maxi-
mum 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 outside those indicated
in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

2. Outputs should not be shorted for more than 30 seconds.
No more than one output should be shorted at any time.

3. Negative undershoots of up to 3.0V in amplitude are per-
mitted once per cycle.

-255 -30 -35 -45
Symbol | Description Min [Max [ Min [Max | Min [Max [ Min [Max | Units

Read Cycle

trc Read Cycle Time 25 30 35 45 ns
tAA Address Access Time 25 30 35 45 ns
toH |Output Hold from Address Change 3 3 3 3 ns
tsa  |S Low to Valid Data 15 20 20 25 ns
ts.z |S Low to Output Active /© 3 3 3 3 ns
tsHz |5 High to Output High Z 78 15 15 15 20 ns
Write Cycle

twc | Write Cycle Time 25 30 35 45 ns
tsw |S Low to End of Write 20 25 25 40 ns
taw | Address Valid to End of Write 20 25 25 45 ns
tas Address Setup 0 0 0 0 ns
taH | Address Hold from W High 3 3 3 3 ns
twp | W Pulse Width 20 25 25 40 ns
tow |Input Data Setup Time 10 15 15 20 ns
tDH Input Data Hold Time 0 0 0 0 ns
twiz | W High to Output Active "8 0 0 0 0 ns
twHz | W Low to Output High 2 78 10 10 10 15 ns

Notes:

4. Iccis dependent upon actual output loading and cycle rates.
Specified values are with outputs open, operating at minimum
cycle times.

5. -25 specifications are preliminary.

6. Switching Characteristics measurements performed at "AC
Test Condition” levels.

7. Active output to High Z and Output High Z to Active tests
specified for a 200mV transition from steady state voltage
levels into the test load.

8. Sample tested only.

9. Capacitances are maximum values at VCC = 5.0 Volts,
Ta = 25°C, measured at 1.0 MHz with Vin=0V.
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LH52255 64K x 4 SRAM

AC Test Conditions
Input PulseLevels . . . . .. .. .. .. . . .. Vss to 3V
InputRiseand FallTimes . . . .. .. ... .. ... ... ... .. . ............ 5ns
input and Output Timing Ref. Levels . . . . . . .. ... ... ... ... .. .. .. .... 1.5V
OutputLoad, TimingTests . . . . . . . . .. . . . . ... .. ... ..... See Figure Below
Capacitance 8.9
Cin{Input Capacitance) . . . . . . . . . . . e 5pF
Cpa (Input/Output Capacitance) . . . . . . . . . . . . .. .. 7pF
Equivalent Test Load Actual Test Load
+5V
480 Q
167 Q
DQ Pin i . DQ Pin 1.73V
255 0 f3° PF
=

* Includes scope and jig capacitance. Test fixture has an intrensic 30 pF (min)

Block Diagram

A —
A5 — MEMORY ARRAY
oW A4 — 8 BLOCKS
DECODE A3 — 256 ROWS
N 32 COLUMNS
4 BITS WIDE
Al —
A15 —
A4 — |
DQO — 1 > —{>—
Q % — VO CIRCUIT — 4
DQ1 > BLOCK | COLUMN 1)
— DECODE | DECODE —
e T T T
DQ3 ‘ > A8 A7 A6 A13A12A11AI0A9 —— >
/|

;
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64K x 4 SRAM LH52255

Switching Waveforms - Read Cycle

Read Cycle No. 1

Chip is in the Read Mode: W is HIGH and S is LOW. Read Cycle timing is referenced from when all ad-
dresses are stable until the next address transition. Crosshatched portion of DQ implies that data lines
are in the low Z state and the data may not be valid.

tRC "

Address Valid Address ><

tAA i s tOoH +——

ale Previous Data W@O@O@( VaidData )

Read Cycle No. 2

Chip is in the Read Mode: W is HIGH. Timing illustrated for the case where addresses are valid taa
before valid data is required. Data Out is not specified to be valid until tsa, but may become valid as
soon as tsLz. Outputs will transition directly from high Z to valid Data Out.

ji=To}

(2]

tsa

tsLz — tsHz r—

DQ Valid Data :
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LH52255

64K x 4 SRAM

Switching Waveforms - Write Cycle

Addresses must be stable during Write Cycles. S or W must be HIGH during address transitions. The
outputs will remain in the high Z state if W is LOW when S goes LOW. Care should be taken so that
the output drivers on the LH52255 are disabled prior to placing the input Data on the DQ lines. This will

prevent bus contention, reducing system noise.

Write Cycle No. 1 (W Controlled)

Chip is selected: S is LOW. Using only W to control Write Cycles may not offer the best device per-

formance, since both twHz and tow timing specifications must be met.

twe .
Address Valid Address X
taw * tAH
tas ‘ twp
W A
. tow " twLz
twHz '—4 tDH
DQ < (X
Data on DQ Previous Output High Z Input
lines

Write Cycle No. 2 (S Controlled)

DQ lines may transition to low Z if the falling edge of W occurs after the falling edge of S.

twe
Address Valid Address
tas - tsw
S \
taw taH
twp

W N\

twHzZ [+ tow toH

tsLz ~——

bQ KKK~
ll?ata on DQ High Z Output  HighZ Input
ines

(if any)
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64K x 4 SRAM LH52255

Package Diagram - 24 pin plastic DIP

Ejector Mark
AT A, WY, S, N, N OO, WA N A N e —

T
b 6.65(262)  7.62(.3)
o 7.05(278)  TYP
wwwwwvvwwkui L
29.9(1.177)MAX J .20(.008
l 30(.012)
[ ) 4.7(.185)MAX
yug v
J | { : 3.0(.118)MIN
2.54(_100)4 3 | 1.27(05) Q‘Lﬁ(ﬂe) 50(.02)MIN DIMENSIONS IN MM(IN)
25(.01) 1.77(.07) 47(.020) REF DKT24AP

Ordering Information

Ordering Code Speed | Package Type
LH52255-25 ° 25ns Plastic DIP
LH52255-30 30ns | Plastic DIP
LH52255-35 35ns | Plastic DIP
LH52255-45 45ns Plastic DIP
LH52255-55 55ns | Plastic DIP
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LH52255

64K x 4 SRAM

Sales Representatives, Distributors, and Regional Sharp Offices

Alabama . . ... ... ... .. Interep
(205) 881-1096; (205) 478-1036

Arizona . ... ... ... T.D.S.1., Inc.
(602) 998-2444

California (LA Area) . . . . . Plustronics

(714) 476-8009; (818) 995-8908,;
(805) 646-1950
California (San Diego)
........... Mesa components
(619) 278- 8021
California (Northern)
........ Quorum Technical Sales
(408) 980-0812

Connecticut . . . . .. Orion/DSA Group
(203) 621-8371
Florida . . ... .. Lawrence Associates

(407) 368-7373; (407) 339-3855;
(407) 951-0901; (813) 787-2773

Georgia . ............ Interep
(404) 449-8680

linois . . . ..... Electron Marketing
(312) 298-2330

Indiana . .. .. 5 Star Electronics, inc.
(216) 349-1611

Kansas . .......... Baka Corp.
(316) 682-8411

Massachusetts . . . .Orion/DSA Group
(508) 532-6266; (508) 480-0516
Maryland . . . ... .. ... .. ATS

(301) 789-9360

Michigan . . .. .. .. DEM Sales, Inc.
(313) 777-1750; (616) 364-4024
Minnesota . ... ... Comstrand, Inc.
(612) 788-9234

Missouri . . . . . ... .. Baka Corp.
(316) 429-2252
New York Metro Area . . Eastec Assoc
(201) 934-7135
New York (Upstate) . . . ... .. NHA

(716) 586-9002
North Carolina

........ Zuchker Associates, Inc.
(919) 782-8433

Ohio . ... .. 5 Star Electronics, Inc.
(216) 349-1611; (513) 299-1718
Oregon . . .. ...... Blair Hirsh Co.

(503) 641-1875
Pennsylvania (West)

......... 5 Star Electronics, Inc.
(216) 349-1611

Pennsylvania (Eastern) . . . . . . . QED
(201) 529-8757
Tennessee . . . ... ...... Interep
(615) 639-3491
Texas . . .. ...... impagq Sales Co.

(214) 247-3300; (512) 474-1125;
(713) 820-0288

New Mexico
(602) 998-2444

Virginia . . .. .. .. ... ATS
(301) 789-9360
Washington . . . . . .. Blair Hirsh Co.
(206) 774-8151
Wisconson . . . . . . Electron Marketing
(414) 547-1505
Canada (Western) . . Enerlec Sales, Ltd

(604) 888-1667
Canada (Eastern) High Tech Sales, Ltd.
(416) 672-0284

Distributors:
........ Added Value Electronics
........... Marshall Industries
................. Milgray
........... Space Electronics
....... Western Micro Technology

Sharp Regional Offices:

Carson,CA . ... ... (213) 637-9488
Dallas, TX . ....... (214) 788-2855
Londonderry, NH . . .(603) 437-8400
Eagen, MN . ... . .. (612) 688-2285
Mawah,NJ . ... ... (201) 529-8758
SantaClara,CA . . . .. (408) 727-7914

Specifications are subject to change without notice. Preliminary data sheets contain minimum and maximum limits based upon design objectives,

which are subject to change upon full characterization over the specified operating conditions.

SHARP

In North America In Europe In Asia

Sharp Electronics Corp. Sharp Electronics GmbH Sharp Corporation
Microelectronics Division Electronics Components Dept. IC Group

Sharp Plaza Sonninstra fe3,2000 2613-1 Ichinomoto-Cho

Mahwah New Jersey 07430
Phone . .. .. (201) 529-8757
Telex 426903 (SHARPAM PARA)

Hamburg 1, F.R. Germany
Phone
Telex

...... (040)23775-0
. . . 2161867(HEEG D)

Tenri City, Nara 632, Japan
Phone . ... .. (07436)5-1321
Telex 5522-364(SHARPEL J)
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