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i Handle t h i s document c a r e f u l l y for i t contains mater ia l p ro t ec t ed by i n t e r n a t i o n a l 
copyright iaw. Any reproduct ion, f u l l or in pa r t , of t h i s mate r ia l i s p r o h i b i t e d 
without the express w r i t t e n permission of the company. 

When us ing the products covered herein, p lease observe the cond i t i ons w r i t t e n he re in 
and the p recau t ions ou t l i ned in the fol lowing paragraphs. In no event s h a l l the 
company be l i a b l e f o r any damages r e s u l t i n g from f a i l u r e to s t r i c t l y adhere to these 
cond i t ions and p recau t ions . 

(1) The products covered here in are designed and manufactured fo r the fo l lowing 
a p p l i c a t i o n a reas . When using the products covered here in f o r the equipment 
l i s t e d in Paragraph (2), even for the fo l lowing a p p l i c a t i o n a reas , be sure 
to observe the p recau t ions given in Paragraph (2). Never use the products 
fo r the equipment l i s t e d in Paragraph (3). 

• O f f i c e e l e c t r o n i c s 
• Ins t rumenta t ion and measuring equipment 
• Machine too l s 
• Audiovisual equipment 
• Home app l i ances 
•Communication equipment other than for trunk l i n e s 

(2) Those contempla t ing us ing the products covered here in fo r the fo l lowing 
equipment which demands high r e l i a b i l i t y , should f i r s t contac t a s a l e s 
r e p r e s e n t a t i v e of the company and then accept r e s p o n s i b i l i t y fo r i n c o r p o r a t i n g 
in to the des ign f a i l - s a l e opera t ion , redundancy, and o ther a p p r o p r i a t e measures 
fo r ensur ing r e l i a b i l i t y and s a f e t y of the equipment and the o v e r a l l system. 

•Con t ro l and s a f e t y devices for a i r p l a n e s , t r a i n s , automobiles , and o ther 
t r a n s p o r t a t i o n equipment 

• Mainframe computers 
• T r a f f i c cont ro l systems 
• Gas leak d e t e c t o r s and automatic cu tof f devices 
• Rescue and s e c u r i t y equipment 
• Other s a f e t y devices and s a f e ty equipment ,e tc . 

(3) Do not use the products covered here in for the fo l lowing equipment which 
demands extremely high performance in terms of f u n c t i o n a l i t y , r e l i a b i l i t y , or 
accuracy. 

• Aerospace equipment 
•Communications equipment for trunk l i n e s 
• Control equipment fo r the nuclear power indust ry 
•Medical equipment r e l a t e d to l i f e support , e t c . 

(4)Please d i r e c t a l l q u e r i e s and comments regard ing the i n t e r p r e t a t i o n of the 
above t h r ee Paragraphs to a s a l e s r e p r e s e n t a t i v e of the company. 

# P lease d i r e c t a l l q u e r i e s regard ing the products covered he re in to a s a l e s 
r e p r e s e n t a t i v e of the company. 
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1. Descr ip t ion 

The L H 5 2 2 5 6 C D - 7 0 L L is a s t a t i c RAM organized as 3 2 , 7 6 8 X 8 b i t 
with provides low-power standby mode. 

I t is f a b r i c a t e d us ing s i l i c o n - g a t e CMOS process technology. 

Fea tures 

OAccess Time . . . . 7 0 n s (Max. ) 

OOpera t i ng current . . . . 4 5 (Max_ ) 

• • • • 1 0 m A (Max. t RC, t w c = l ^ s ) 

OStandby current . . . . 4 0 // A (Max. ) 

OData r e t e n t i o n cur ren t . . . . 1 . 0 /x A (Max. VCCDR= 3 V, T a = 2 5 t : ) 

OWide opera t ing vo l t age range . . . . 4 . 5 V to 5 . 5 V 

OOpera t ing temperature . . . . 0 "C to + 7 0 "C 

O F u l l y s t a t i c ope ra t ion 

O T h r e e - s t a t e output 

ONot designed or r a t ed as r a d i a t i o n hardened 

O 2 8 pin S K - D I P ( D I P 2 8 - P - 3 0 0 ) p l a s t i c package 

ON- type bulk s i l i c o n 

2 .P in Conf igura t ion 

AM d 10 28 z: Vcc 
Au nz 2 27 Z1 WE 
A 7 CZ 3 26 ZD A13 
As cz 4 25 ZD As 
A3 c 5 24 Z1 As 
A 4 c: 6 23 Z1 An 
A 3 cz 7 22 ZD OE 
A 2 tZ 8 21 Z] Am 
Ai a 9 20 Z] "CE" 
Ao cz 10 19 m I / 0 « 

I / O . cz 11 18 ZD I / O ? 
I/O 2 cz 12 17 Z ] 1/06 
I / O 3 cz 13 16 z: 1/O5 
GND cz 14 15 =• I /O. . 

(Top View) 

Pin Name Function 

A O to A M Address inputs 

C E Chip enable 

W E Write enable 

O E Output enable 

I / O i t o l / O s Data i npu t s /ou tpu t s 

Vcc Power supply 

G N D Ground 
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3 

3 .Truth Table 

C E W E O E Mode I / O l to I / O s Supply cu r ren t 

H * * Standby High impedance Standby ( I SB) 

L H L Read Data output Active ( I cc) 

L H - H Output d i s ab l e High impedance Active ( I cc) 

L L * Write Data Input Active ( I cc) 

(*=Don ' t Care, L=Low, H=High) 

4.Block Diagram 

W E 

0E~ 

ce" 

Row 

Decorder 

Memory 

Array 

(512X512) 

Column I/O 

Circui t 

Column 

Decorder 

S O 

Output 

Buffers 

Input 

Data 

Control 

< (28) V c c 

< — ( H ) G N D 

An Ai Ai Am Am Ai 
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5 .Absolute Maximum Ra t ings 

Parameter Symbo1 Rat ings Unit 

Supply v o l t a g e (*1) V c c - 0 . 5 to + 7 . 0 V 

Input v o l t a g e ( * l ) V i x - 0 . 5 (*2)to V c c + 0 . 5 V 
Opera t ing t empera tu re T o p r 0 to + 7 0 r 
Storage t empera tu re T s t g - 6 5 to + 1 5 0 x: 

Note) * l . T h e maximum a p p l i c a b l e v o l t a g e on any p in with r e s p e c t to GND. 
* 2 . U n d e r s h o o t of —3.0V i s allowed width of p luse be l low 50ns. 

6.Recommended DC O p e r a t i n g Cond i t i ons 

(Ta= 0 TO to + 7 o r ) 

Parameter Symbo1 Min. Typ. Max. Unit 

Supply v o l t a g e V c c 4 . 5 5 . 0 5 . 5 V 

Input v o l t a g e V I H 2 . 2 V c c + 0 . 5 V 

V l L - 0 . 5 (*3) 0 . 8 V 

Note) * 3 . Undershoot of —3.0V i s allowed width of p luse below 50ns. 

7. DC 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 

( T a = QIC to + 7 O t ; , V c c = 4 . 5 V to 5 . 5 V ) 

Parameter Symbol Condi t ions Min. Typ. ( * 4 ) Max. Unit 

Input leakage 

cu r r en t 

I L I Vis =0V to Vci-

- 1 . 0 1 . o M A 

Output leakage 

c u r r e n t 

I L O CE =VIH o r 0 E =VIH 

Vi/o =0V to Vcc - 1 . 0 1 . 0 FI A 

Operat ing 

supply 

cu r r en t 

I CC Minimum c y c l e 

Vis =VII. o r Vm, I i /o =0mA, ~CE~=Vn. 2 5 J 5 M A 

Operat ing 

supply 

cu r r en t I CC 1 tuc, twc = 1 fJL S 

Vi.v =Vu. o r Vm, I i /o =0mA, ~Cl~=Vii. 1 0 M A 

Standby 

c u r r e n t 

I SB CE ^ V C C - 0 . 2 V 0 . 6 4 0 V- A Standby 

c u r r e n t I SB 1 ~CE =V in 3 M A 

Output 

v o l t a g e 

V O L IOI.= 2 . 1 M A • 0 . 4 V Output 

v o l t a g e V O H Ion=—1. 0mA 2 . 4 V 

Note) * 4 . T y p i c a l v a l u e s a t Vcc=5.0V, Ta=25t: . 



8 . AC 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 

AC Test Condi t i o n s 

Input pu l se level 0 . 5 V to 2 . 4 V 

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

Input and Output t iming Ref. l eve l 1 . 5 V 

Output load 1 T T L + C L ( 1 0 0 p F ) ( * 5 ) 

Note) * 5 . Inc lud ing scope and j i g capac i t ance . 

Read cycle 
(Ta= OT: to + 7 ot : ,Vcc = 4 . 5 V to 5 . 5 V ) 

Parameter Symbo1 Min. Max. Unit 

Read cycle time t RC 7 0 ns 

Address access time t AA 7 0 ns 

CE access time t ACE 7 0 ns 
Output enable to ou tput v a l i d t OE 3 5 ns 
Output hold from addres s change t OH 1 0 ns 

CE Low to output a c t i v e t L Z 1 0 ns * 6 

OE Low to output a c t i v e t OLZ 5 ns * 6 

CE High to output in High impedance t HZ 0 3 0 ns * 6 

OE High to output in High impedance t OHZ 0 3 0 ns * 6 

Write cycle 
( T a = O t t o + 7 0 "C , Vcc = . 5 V to 5 . 5 V ) 

Parameter Symbo1 Min. Max. Unit 

Write cyc le time t w c 7 0 ns 

CE Low to end of w r i t e t cw 4 5 ns 

Address v a l i d to end of w r i t e t AW 4 5 ns 

Address s e t u p time t AS 0 ns 

Write p luse width t WP 3 5 ns 

Write recovery time t WR 0 ns 

Input da t a s e tup time t DW 3 0 ns 
Input da t a hold time t DH 0 ns 

WE High to output a c t i v e t OW 5 ns * 6 
WE Low to output in High impedance t WZ 0 3 0 ns * 6 
OE High to output in High impedance t OHZ 0 3 0 ns * 6 

Note) * 6 . Act ive output to High impedance and High impedance to output a c t i v e t e s t s 

s p e c i f i e d f o r a ±200mV t r a n s i t i o n from s teady s t a t e l e v e l s i n to the t e s t load. 
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9. Data Retent ion C h a r a c t e r i s t i c s 

(Ta= 0 °C to + 7 0 r ) 

Paramenter Symbol Conditions Min. Typ. (*7, Max. Unit 

Data Retent ion 

supply voltage* 

V C C D R V C C D R 0 . 2 V 

2 . 0 5 . 5 V 

Data Retent ion 

supply cur ren t 

I CCDR V C C D R = 3 V T a = 2 5 t 0 . 3 1 . 0 A* A Data Retent ion 

supply cur ren t 

I CCDR V C C D R = 3 V 

T a = 4 01C 3 . 0 

Data Retent ion 

supply cur ren t 

I CCDR 

C E ^ V C C D R 0 . 2 V 1 5 M A 
Chip enable 

se tup time 

t CDR 

0 n s 

Chip enable 

hold time 

t R (*8) 
t RC 

- - -

n s 

Note) * 7 . Typical va lues a t Ta=25^C 

* 8 . Read Cycle 

10.Pin Capacitance 

( T a = 2 5*C, f = 1 M H z ) 

Parameter Symbo1 Cond i t i ons Min. Typ. Max. Unit 

Input capac i tance C I N" VIN-= 0 V 7 P F 
I/O capac i tance Ci/o V i / o = 0 V 1 0 p F 

Note) * 9 . T h i s parameter is sampled and not product ion t e s t e d . 
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11.Timing Chart 

Read cycle t iming char t— ( * 1 0 ) 

Addres s 

C E 

O E 

D OUT 

7 V 

t RC 

t AA >| 
^ t AC E ^ 

K t L Z >1 
t OE 

k — > 
t OL Z 

X 

K -

D a t a V a l i d 

t HZ 

t ohz 

t OH 

"5H 

Note) * 10. WE is high f o r Read cycle . 

Write cycle t iming char t— (OE Control led) 

Addre s s 

O E 

C E 

W E 

D oui 

D : 

)C 
t w c 

(*16) 

t A W 

t AS 

t cw 

(*12) 

(*13) 

t OHZ 

t WP 

(•11) 

\ y 

v 
/ V 

> l < t w R > l 
/ 

(*15) 

t DW 

(*14) 

(*14) 

t DH 
> 

D a t a V a l i d ^ 
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Write cycle timing char t— (OE Low f ixed) 

Address 

C E 

W E 

Dout 

D I N 

\ Z 

X 
t wc 

t AW 

t cw 

(*12) 

t AS 

(*13) K -

(*16) 

t w p 

( * 1 1 ) 

t wz 

\ 
/ 

\ / / V 

> l < t w R > l 

K t W R >1 

(*14) 

(*14) 

< - t ow 

(*17) 

(*15) 

^ [ D W ^ ^ L DH -VJ 

(*15) 
^ D a t a V a l i d ^ b<x ^ D a t a V a l i d ^ b<x 

Note) * 11. A wr i t e occurs du r ing the over lap of a low CE , and a low WE, 

A wri te begins a t the l a t e s t t r a n s i t i o n among CE going low, and WE going low. 

A wr i t e ends a t the e a r l i e s t t r a n s i t i o n among CE going high, and WE going high, 

twp is measured from the beginning of wr i t e to the end of w r i t e . 

* 12. t o i s measured from the l a t e r of CE going low to the end of w r i t e . 

* 13. tAs i s measured from the address v a l i d to the beginning of wr i t e . 

* 14. t*R is measured from the end of wr i t e to the address change. 

* 15. During t h i s pe r iod , I/O p ins a re in the output s t a t e , t h e r e f o r e the input s i g n a l s 

of oppos i te phase to the ou tpu t s must not be appl ied. 

* 16. If CE goes low s imul taneous ly with WE going low or a f t e r WE going low, 

the ou tpu ts remain in high impedance s t a t e . 

* 17. If CE goes high s imul taneous ly with WE going high or be fo re WE going high, 

the ou tpu ts remain in high impedance s t a t e . 
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Data Retent ion t iming chart— (CE Contro l led) 

V c c 

C E 

0 V 

Data Retent ion mode 

t R 
K ^ l 

C E ^ V C C D R - 0 . 2 V 
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12 Package and packing s p e c i f i c a t i o n 

1 . Package Outl ine S p e c i f i c a t i o n 
Refer to drawing N o . A A 9 9 7 

2 . Markings 
2 — 1 . Marking con ten t s 

( 1 ) Product name : L H 5 2 2 5 6 C D - 7 0 L L 
( 2 ) Company name : S H A R P 
( 3 ) Date code 

(Example) Y Y W W X X X Ind ica tes the product was manufactured 
~ T ~ in the Wffth week of 19YY. 

» Denotes the product ion r e f . c o d e (1-3) 
* Denotes the product ion week. 
(01,02,03, 52,53) 

» Denotes the product ion y e a r . 
(Lower two d i g i t s of the y e a r . ) 

( 4 ) The marking of "JAPAN" ind ica t e s the country of o r i g i n . 
2 — 2 . Marking layout 

Refer to drawing N o . A A 9 9 7 
(This layout does not d e f i n e the dimensions of marking cha rac te r and marking p o s i t i o n . ) 

3 . Packing S p e c i f i c a t i o n 
3 — 1 . Packing m a t e r i a l s 

Mater ia l Name Mater ia l S p e c i f i c a t i o n Purpose 
Magaz ine A n t i - s t a t i c t r e a t e d p l a s t i c 

(14devices/magaz ine) 
Packing of device 

Stopper P l a s t i c or rubber Fixing of device 
Label Paper I nd i ca t i on of product name,quant i ty 

and da t e of manufac ture . 
Inner case Cardboard (560devices/cace) Fixing of magazine 
Outer case Cardboard Outer packing of magazine 
(Devices s h a l l be i n s e r t e d in to a magazine (s leeve) in the same d i r e c t i o n . ) 

3 — 2 . Out l ine dimension of magazine ( s leeve) 
Refer to a t t ached drawing. 

4 . P recau t ion For Unpacking 
( 1 ) Unpacking should be done on the stand as well as human body t r e a t e d with 

ant i-ESD. 
( 2 ) Anti-ESD t rea tment is given to a magazine. 

Use the equ iva len t magazine , if i t is changed to another one. 
( 3 ) Be sure t o f i x two s toppers to both ends of a magazine when s t o r a g e to 

prevent t h e devices from s l i p p i n g . 
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5 . Sur face Mount Condi t ions 
P lease perform t h e fo l lowing c o n d i t i o n s when mounting ICs not t o d e t e r i o r a t e IC 
q u a l i t y . 

5 — 1 .So lde r ing cond i t ions (The fo l lowing cond i t i ons a r e v a l i d only fo r one t ime s o l d e r i n g . ) 

Mounting Method Temperature and Dura t ion Measurement Poin t 

Solder d ipping 2 4 5 t or l e s s , d u r a t i o n of less than 3 seconds /d ip , 

t o t a l of 5 seconds . 
(Only t h e a p p r o p r i a t e p a r t s of leads for s o l d e r i n g 
a r e immersed in the s u r f a c e of a j e t stream so lde r 
b a t h . During s o l d e r i n g , t h e so lder s t ream must not 
come i n t o d i r e c t con t ac t with the p l a s t i c body of 
package . ) 

So lder b a t h . 

Manual s o l d e r i n g 
( s o l d e r i n g i ron) 

260°C or l e s s , d u r a t i o n of less than 10 seconds . 
(Only t h e a p p r o p r i a t e p a r t s of leads for s o l d e r i n g 
a r e s o l d e r e d with a s o l d e r i n g i ron . During s o l d e r i n g , 
t h e s o l d e r i n g i ron must not come in to d i r e c t 
con t ac t wi th the p l a s t i c body of package.) 

IC o u t e r 
l ead s u r f a c e . 
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28 15 

o 
L H 5 2 2 5 6 C D — 7 0 L L 

J A P A N 
Y Y W W x x x 

o 
I 14 

3 4 . 7 t 0 . 3 „ 

7.62 TY P.. 

P -d 5411 PCE Q ^ i to.i 

m-
NAME DIP28-P-300 

y - K t t - h 
LEAD FINISH 

DRAWING NO. AA997 UNIT 

TIN-LEABI 
PLATING 

m m 

NOTE P l a s t i c body dimensions do not i nc lude bur r 

of r e s i n . 



L H 5 2 5 C 7 D 13 

14 £ 

3 . 3 

0 

CJ1 
o 

cn 
o 

- j 

NOTES : One end of magazine ( s l eeve) i s plugged by s topper which is 
made of rubber, and another end of magazine ( s leeve) is 
plugged by p l a s t i c p i n - s t o p p e r . 
All t o l e r ances a re ±0.4mm unless o the rwise s p e c i f i e d 

m-
NAME D P 3 0 0 S P B 

DRAWING NO. CV503 UNIT m m 

mz 
NOTE 



S P E C I F I C A T I O N S A R E S U B J E C T T O C H A N G E W I T H O U T 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. 
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