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LH5116NA 
SHARP 

1 . G eneral D e s c r i p t i o n 

The L H 5 1 1 6 N A - 1 0 i s a s t a t i c RAM organized as 1 6 . 3 8 4 ( 2 . 0 4 8 word x 8 b i t ) 

f a b r i c a t e d with a CMOS s i l i c o n gate process . 

I t ' s main f e a t u r e s inc lude: 

F e a t u r e s 

O Access time ( M A X . ) and d i s s i p a t i o n current ( M A X . ) 

1 0 0 ns / 4 0 mA 

O S i n g l e 5 V power supply ( 5 V ± 1 0 96) 

O Ful l s t a t i c operat ion requir ing no clock and r e f r e s h c y c l e 

0 All input and output TTL compatible 

O Three s t a t e output 

O Pin c o n f i g u r a t i o n is compatible with industry standard 

1 6 K E P R O M / M A S K R O M 

O Standard 2 4 -pin Smal 1-Outine Package ( S O P ) 
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SHARP 
2 . P i n C o n f i g u r a t i o n 

LH5116NA 

A , C « o 
A . C 2 

As C 3 

A . C 4 

A a C 5 

a 2 • 6 

A, C 7 

A 0 C 8 

i / o , • 9 

i / o 2 C 1 0 

i / o 3 C 1 1 

G N D C 1 2 

2 4 

2 3 

2 2 

2 1 

2 0 

1 9 

1 3 

1 7 

1 6 

1 5 

1 4 

1 3 

• V c c 

• A , 

• A , 

• W E 

• O E 

• A . . 

• C S 

• I / O , 

• I /Or 

• I / O , 

• I /Os 

• I / 0 4 

Pin name Signal 

A 0 ~ A10 Address input 

C S Chip s e l e c t 

O E Output enable 

W E I r i t e enable 

I / O , - I/OB Data input/output 

V c c Power supply 

G N D Ground 

3 . O p e r a t i n g Mode 

C S W E O E Mode I/O, ~ l/Oa S upply currenat 

H X X Deselect H igh impedance Standby ( I c c l ) 

L L X I r i t e D a t a input Operat ingC I c c ) 

L H L Read D a t a output Operat ingC I c c ) 

L X H Output d i s a b l e H igh impedance 0 perat ing( I c c ) 
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SHARP 
4 . B l o c k D iagram 

LH5116NA 

A 0 © -
A s Qy 
A , 

A t Q > 
A , ( 2 3 ) -

A , (22)— 

A 1 a (19>-

R O W 
A D D R E S S 
B U F F E R 

I / O , ^ 

I / o * ® -

i / o 3 ( n ) -

i / o « @ -

i / o s ( f i ) -

I / 0 . ( 1 5 ) -

I / 0 , @ -

I / 0 . ( 1 7 

c s 

W E (21>-

O E 

/ \ 

R O W 
D E C O D E R 

M E M O R Y C E L L 
A R R A Y 

( 1 2 8 X 1 2 8 ) 

C S 

D A T A 
C O N T R O L 

X > > 

S E N S E A M P . 
C O L U M N 
D E C O D E R 

L c s 

© ® © © A * A i A : A 3 

C O L U M N 
A D D R E S S 
B U F F E R 

-(24) Vcc 

-(12 ) G N D 

- C ^ r 
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LH5116NA 
SHARP 

5 . A b s o l u t e Maximum R a t i n g s 

Parameter Symbol Rating Unit 

Supply v o l t a g e V c c - 0 . 3 ~ + 7 . 0 V 

Input v o l t a g e V i n - 0 . 3 ~ V c c + 0 . 3 V 

Operat ing tempera ture T o p r 0 — h 70 •c 

S t o r a g e t e m p e r a t u r e T s t r - 5 5 — h 150 

6 . D C E l e c t r i c a l C h a r a c t e r i s t i c s 

V c c = 5 V ± 1 0 % , T a = 0 ~ + 7 O t 

Parameter Symbol Conditions M in . T y p . M a x . Unit 

I n p u t ' L O * " v o l t a g e V i l - 0 . 3 0 . 8 V 

Input 'HIGH"voltage V IH 2 . 2 v c c + o.a V 

Output'LOI" v o l t a g e V o l I o l = 2 . 1 mA 0 . 4 V 

Output 'HIGH"voltage V OH I o h = - 1 . 0 oA 2 . 4 V 

Input l eakage c u r r e n t 1 I L I 1 V i n = 0 ~ V cc 1 . 0 - U A 

Output l eakage 

c u r r e n t 

I I l o I C S = V i h . V i / o = 0 V ~ V c c 1 . 0 ti A 

D i s s i p a t i o n c u r r e n t 1 I CC1 C S = 0 V , o t h e r input i s 0 Y ~ 

V c c . I i / o = 0 m A . ( O E = V c c ) 2 5 3 0 mA 

D i s s i p a t i o n c u r r e n t 2 
-

I CC2 C~S = V i l , o t h e r input i s V i l 

~ V i h . I 1 / 0 = 0 m A . ( O E = V IH) 3 0 4 0 B A 

Standby D i s s i p a t i o n 

current 

I CCL r s ^ V c c - 0 . 2 V 

other input i s O V — V c c 

1 . 0 M A Standby D i s s i p a t i o n 

current 

I CCL r s ^ V c c - 0 . 2 V 

other input i s O V — V c c 0 . 2 * H A 

N o t e ) * T a = 2 5 t 
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SHARP 
LH5116NA 

Timing C h a r t ( N o . 2 ) C N o t e 1 } 

A j ^ A | y 

0 E 

C S 

W E 

D O U T 

IN 

twc 

t.AW 

tew 

/ / / / / C N O T E 

t»p[ N o te 2 ] 

./' V 

J 

zA 
twR[ N o t e 3 

/ 
/ / 

/ 

\ 

// 

toLjzf-NoteT ] 

C M O T E ^ 

1 . W E must be H i g h when A 0 ~ A i 0 switch between high and low. 

2 . Write c y c l e occurs during a overlapping period of C~S = Low an W E = Low(tvpp). 

6 

7 

8 

twR r e p r e s e n t s the time in terva l between the e a r l i e s t r i s i n g edge of C S or W E and 

the end of wr i te c y c l e . 

S ince during t h i s per iod, I / O pins assume output s t a t e . n o input s igna l 180 ' out of 

phase with an output s ignal i s admitted. 

I f the r i s i n g edge of C~S occurs simultaneously with or a f t e r the f a l l i n g edge of W E 

the output b u f f e r assume high impedance s t a t e . 

O E must be kept Low l e v e l . 

DOUT genera tes data in phase with input data for the w r i t e c y c l e . 

I f b o t h C S r e m a i n L o w d u r i n g t h i s p e r i o d , I / O p i n s a s s u m e o u t p u t s t a t e . 

At t h i s p o i n t . n o data input s ignal 180" out of phase with an output s i g n a l . 
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SHARP 
LH5116NA 

1 . Package Out l ine S p e c i f i c a t i o n 

Refer to drawing No. A A 9 4 1 - 0 0 1 

2 . Markings 

2 - 1 

2 - 2 

2 - 3 

Marking contents 

( 1 ) Product name : 

( 2 ) Company name : 

( 3 ) Date code 

(Example) 8 8 2 9 

L H 5 1 1 6 N A - 1 0 

S H A R P 

x x x - - I n d i c a t e s the product was manufactured 
i in the 2 9 t h week of 1988. I 

i 

i 

Denotes the production r e f . c o d e ( l ~ - 3 ) 

Denotes the production week. 
( 0 1 . 0 2 . 0 3 . 52. 53) 

Denotes the production year . 
(Lower two d i g i t of the y e a r . ) 

( 4 ) The marking of " JAPAN " i n d i c a t e s the country of o r i g i n . 

Marking pos i t ion 

Refer drawing No. A A 9 4 1 - 0 0 1 

Marking color 

S i l v e r 

3 . Packing S p e c i f i c a t i o n 

3 - 1 . Packing mater ia l s 

Material Name Material Specification Purpose 
Magazine Anti-static treated plastic 

(30devices /magazine ) 
Packing of device 

Stopper Plastic or rubber Fixing of device 
Label Paper Indication of product name.quantity 

and date of manufacture. 
Inner case Cardboard (1200devices/case) Fixing of magazine 
Outer case Cardboard Outer packing of magazine 

3 — 2 . External Appearance of Packing 

Refer to drawing No.B J 2 0 0 - 0 1 1 

4 . Precausion For Unpacking 

( 1 ) Unpacking should be done on the stand as well as human body t r e a t e d with 

anti-ESD . 
( 2 ) Anti-ESD treatment i s given to a magazine. 

Use the equivalent magazine . i f i t i s changed to another one. 

( 3 ) Be sure to f i x two stoppers to both ends o f a magazine when s torage to 

prevent the devices fro« s l i p p i n g . 
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LH5116NA 

(MAGAZINE) 
SLEEVE 

(MAGAZINE) 
SLEEVE S I Z E 
CASE SIZE 

(I) (H) (L) 
17.5 x 5.6 x 490 
Of) (H) (L) 
80 X 62 X 510 

a m f t f f 
AmCABLt 

MOOCL LH5II6NA 
fe 1 TMCKHCSS 

I I M O A T E 
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DO AW 

H ft w e c e s 
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LH5116NA 
SHARP 

A C C h a r a c t e r i s t i c s T e s t C o n d i t i o n s 

IS i % ft 

Input p u l s e l e v e l V | N = 2 . 2 V , V , L = 0 . 8 V 

Input r i s e and f a l l time 1 0 ns 

I / O t iming r e f e r e n c e l e v e l 1 . 5 V 

Output load 1 0 0 p F + 1 T T L 

8 . D a t a H o l d C h a r a c t e r i s t i c s at Low S u p p l y v o l t a g e 
T a = 0 ~ + 7 0°C 

Parameter Symbol Condit ions M I N T Y P M A X Unit 

Data hold supply v o l t a g e V CCDR 

CTS § VCCDR- 0 . 2 V 2 . 0 V 

Data hold supply c u r r e n t I CCDR C S S VCCDR- 0 . 2 V 

V CCDR= 2 V 

1 . 0 

0 . 2 * * 

U A 

U A 

C h i p S e l e c t 

S etup t ime tCDR 0 ns 

C h i p S e l e c t 

Hold t ime tR t R C * ns 

Note * R e a d c y c l e time * * a t T a = 2 5 °C 

V cc 

C S 

9 . P i n C a p a c i t a n c e s 
T a = 2 5 ° C , f = l M H z 

Parameter Symbol Condit ion M I N T Y P M A X Unit 

Input c a p a c i t a n c e C i V i = 0 V 7 P F 

I/O c a p a c i t a n c e C i/o V i / o = 0 V 1 0 P F 

4.5V 

2.2V 
VcCDR 

D a t a hold aode ^ 

\ / t 

/ K""' 2 \ 
/ 

C S ^ V C C D R - 0 . 2 V 

0 V 
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SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 
Suggested applications (if any) are for standard use; See Important Restrictions for limitations on special applications. See Limited 
Warranty for SHARP's product warranty. The Limited Warranty is in lieu, and exclusive of, all other warranties, express or implied. 
ALL EXPRESS AND IMPLIED WARRANTIES, INCLUDING THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR USE AND 
FITNESS FOR A PARTICULAR PURPOSE, ARE SPECIFICALLY EXCLUDED. In no event will SHARP be liable, or in any way responsible, 
for any incidental or consequential economic or property damage. 

NORTH AMERICA 

SHARP Microelectronics of the Americas 
5700 NW Pacific Rim Blvd. 
Camas, WA 98607, U.S.A. 
Phone: (1) 360-834-2500 
Fax: (1) 360-834-8903 
Fast Info: (1) 800-833-9437 
www.sharpsma.com 

EUROPE 

SHARP Microelectronics Europe 
Division of Sharp Electronics (Europe) 
Sonninstrasse 3 
20097 Hamburg, Germany 
Phone: (49) 40-2376-2286 
Fax: (49) 40-2376-2232 
www.sharpsme.com 

JAPAN 

SHARP Corporation 
Electronic Components & Devices 
22-22 Nagaike-cho, Abeno-Ku 
Osaka 545-8522, Japan 
Phone: (81) 6-6621-1221 
Fax: (81) 6117-725300/6117-725301 
www.sharp-world.com 

TAIWAN SINGAPORE KOREA 

SHARP Electronic Components 
(Taiwan) Corporation 
8F-A, No. 16, Sec. 4, Nanking E. Rd. 
Taipei, Taiwan, Republic of China 
Phone: (886) 2-2577-7341 
Fax: (886) 2-2577-7326/2-2577-7328 

SHARP Electronics (Singapore) PTE., Ltd. 
438A, Alexandra Road, #05-01/02 
Alexandra Technopark, 
Singapore 119967 
Phone: (65) 271-3566 
Fax: (65) 271-3855 

SHARP Electronic Components 
(Korea) Corporation 
RM 501 Geosung B/D, 541 
Dohwa-dong, Mapo-ku 
Seoul 121-701, Korea 
Phone: (82) 2-711-5813 ~ 8 
Fax: (82) 2-711-5819 

CHINA 

SHARP Microelectronics of China 
(Shanghai) Co., Ltd. 
28 Xin Jin Qiao Road King Tower 16F 
Pudong Shanghai, 201206 P.R. China 
Phone: (86) 21-5854-7710/21-5834-6056 
Fax: (86) 21-5854-4340/21-5834-6057 
Head Office: 
No. 360, Bashen Road, 
Xin Development Bldg. 22 
Waigaoqiao Free Trade Zone Shanghai 
200131 P.R. China 
Email: smc@china.global.sharp.co.jp 

HONG KONG 

SHARP-ROXY (Hong Kong) Ltd. 
3rd Business Division, 
17/F, Admiralty Centre, Tower 1 
18 Harcourt Road, Hong Kong 
Phone: (852) 28229311 
Fax: (852) 28660779 
www.sharp.com.hk 
Shenzhen Representative Office: 
Room 13B1, Tower C, 
Electronics Science & Technology Building 
Shen Nan Zhong Road 
Shenzhen, P.R. China 
Phone: (86) 755-3273731 
Fax: (86) 755-3273735 

http://www.sharpsma.com
http://www.sharpsme.com
http://www.sharp-world.com
mailto:smc@china.global.sharp.co.jp
http://www.sharp.com.hk

