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@ Handle this document carefully for it contains material protected by international
copyright law. Any reproduction, full or in part, of this material is prohibited
without the express written permission of the company.

@ When using the products covered herein, please observe the conditions written herein
and the precautions outlined in the following paragraphs. In no event shail the
company be liable for any damages re§u1ting from failure to strictly adhere to these
conditions and precautions.

(1) The products covered herein are designed and manufactured for the following
application areas. _When using the products covered herein for the equipment
listed in Paragraph (2), even for the following application areas, be sure
to observe the precautions given in Paragraph (2). Never use the products
for the equipment listed in Paragraph (3).

b - Office electronics

- Instrumentation and measuring equipment

- Machine tools

- Audiovisual equipment

- Home appliances

- Communication equipment other than for trunk lines

(2) Those contemplating using the products covered herein for the following
equipment which demands high reliability, should first contact a sales
representative of the company and then accept responsibility for incorporating
into the design fail-sale operation, redundancy, and other appropriate measures
for ensuring reliability and safety of the equipment and the overall system.

- Control and safety devices for airplanes, trains, automobiles, and other
transportation equipment

- Mainframe computers

- Traffic control systems

- Gas leak detectors and automatic cutoff devices

- Rescue and security equipment

- Other safety devices and safety equipment, etc.

(3) Do not use the products covered herein for the following equipment which
demands extremely high performance in terms of functionality, reliability, or
accuracy.

- Aerospace equipment

- Communications equipment for trunk lines

- Control equipment for the nuclear power industry
- Medical equipment related to life support, etc.

(4)Please direct all queries and comments regarding the interpretation of the
above three Paragraphs to a sales representative of the compahy.

@ Please direct all queries regarding the products covered herein to a sales
representative of the company.
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The LH52V1000CJS—70LL is astatic RAM organized as 131, 07 2 X 8bit
with provides low-power standby mode. ’

It is fabricated using silicon-gate CMOS

process technology.

Features
OAccess Time . 70 ns (Max. )
OOperating current 40 mA (Max. )
5 mA (Max. trc. twc=1 us)
Ostandby current 50 #A (Max. Ta=857TC)
OData retention current 1.0 2A (Max. Vccor=3V,Ta=25T)
Osingle power supply 2.7V to 3.6V
OOperating temperature —25Cto +85C
OFaully static operation
COThree-state output

ONot designed or rated as radiation hardened
O32pin TSOP (TSOP32—-P—081 3)plastic package
O N -type bulk silicon

2.Pin Configuration

An T 10 2 1 OE
A, [ 2 a1 3 :“ii‘l
As T 3 0 3 CE:
As T 4 % 1 1/0s
WE I 5 2 1 I1/0-
CE. 6 27 1 1/0s
As I 7 % [ I1/0s
Vee T 8 5 1 1/0.
NC [ 9 24 1 GND
AIG : 10 23 : I/O3
Auw 1 2 3 1/0:
sz : 12 21 :] I/Ol
A7 : 13 m : AO
AG : 14 19 : Al
s &1 . 8 1 A:
A, ] 16 (Top View) 7 0O As
Pin Name Function
Ao to Ass Address inputs
CE: Chip enablel
CE: Chip enable2
WE Write enable
OE Qutput enable
I1/01toI/0s Data inputs/outputs
Vce Power supply
GND Ground
NC Non connection
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3. Truth Table

CE:.| CE:2| WE| OE Mode I/01to1/0s |Supply current
H * * * Standby High impedance Standby (I ss)
¥ L * ) Standby High impedance Standby (I ss)
L H | L * Frite - Data input Active (<)
L H H L Read Data output Active (I )
L H H H Qutput disable |High impedance Active (I.cc)

4.Block Diagram

(%=Don’ t Care, L=Low, H=High)

Row
Decorder

GRCRSRCICACHCRC

As (14

é—(@Vcc
«—@ GND

@I/Ox

@ /02

@ 1/0:

@ I1/04

@ I1/05s

@ I1/0s

@ I/0+

Memory
Array
(512X 2048)
&
Column I/0 7 Output
Circuit @L Buffers
Column 8
Decorder
Input
— Data
Control

BLVWOLDOE

@ I1/0s

A7ArAuAIAIsAAIA.
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5.Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Supply voltage (%1) = Vee -0.3 to +4.6 v
Input voitage (*1) Vix —~0.3®2)to Vecec+0. 3 \'
Operating temperature Toor -25 to +85 T
Storage temperature Tseg I —-65 to +150 C

Note) % 1.The maximum applicable voltage on any pin with respect to GND.
% 2. Undershoot of —3.0V is allowed width of pluse bellow 50ns.

6. Recommended DC Operating Conditions R
(Ta=—25TCT to +85T)

Parameter Symbol Min. Typ. Max. Unit
Supply voltage Vee 2.7 3.0 3.6 v
Input voltage Vis 2.2 Vee+ 0.3 A

Vi - 0.3 (*3) 0.8 v

Note) *3.Undershoot of —3.0V is allowed width of pluse below 50ns.

7.DC Electrical Characteristics

(Ta= — 25T to +85TC ,Vec= 2.7V to 3.6V)

Parameter Symbol Conditions Min. |Typ. (»4) Max. | Unit
Input leakage I Vix=0V to Ve
current —1.0 1.0} xA
Qutput Iro |CE=Vw or CEz=ViLor
leakage 0E=Vw or WE=Vi. -1.0 1.0 gA
current Vio=0V to Ve
Operating Icc |[CE=Vi,Vi=Vior Vu tevele
supply CEz=Vi, l10=0mA =Min 40! mA
current Tcct [ CE=0.2V, Vix=0.2V or Vec—0.2V | tove
CEz=Vec —0. 2V. [1/0=0mA =1.0uS 5| mA
Standby Is3 | CE.CE:2Vee—0.2V or
current CE:=0.2V 0.7 SO0 A
Iss: | CE:=Vi or CE:=Vu 3| mA
Output Vou |la= 2.0wmA ‘ 0.4] v
voltage Vou Iow=—1. OmA 2.4 v

Note) *4.Typical values at Vce=3.0V, Ta=25T.
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8. .AC Electrical Characteristics

AC Test Conditions

[nput pulse level 0.6 V to 2.2 \'/

Input rise and fall time 5 ns
Input and Output timing Ref. level 1.5 v
Output load : ITTL+CuU30pF) (*9)

Note) *5, Including scope and jig capacitance.

Read cycle (Ta= —25%Tto +8 5T ,Vec= 2.7V to 3.6V)
Parameter Symbol Min. Max. Unit

Read cycle time t R 70 ‘ “‘ns .

Address access time t AA 70 ns

‘CE: access time t ACE!L 70 ns

CEz access time t ACE2 70 " ns

Qutput enable to output valid toe _ 35 ns

Output hold from address change t ou 10 ns

CE: Low to output active trz: 10 ns * 6

CE: High to output active tLzz 10 ns * 6

0E Low to output active .} torz 5 ns * 6

‘CE: High to output in High impedance tHZ!I 0 30 ns * 6

CE2 Low to output in High impedance tuzz 0 30 ns * 6

‘OF High to output in High impedance | touz 0 30 ns * 6

Frite cycle (Ta= —25Cto +8 5T ,Vee= 2.7V to 3.6V)

Parameter Symbol Min. Max. Unit

Write cycle time t wc 70 ns

. Chip enable to end of write t cw 60 ns

| Address valid to end of write taw 60 ns

Address setup time tAs 0 ns

Write pluse width twe 50 ns

Write recovery time t wr 0 ns

Input data setup time tow 30 ns

P Input data hold time toH 0 ns
WE High to output active tow 5 ns * 6
WE Low to output in High impedance twz 0 30 ns * 6
OE High to output in High impedance touz 0 30 ns * 6

Note) *6. Active output to High impedance and High impedance to output active tests
specified for a £200mV transition from steady state levels into the test load.
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9. Data Retention Characteristics
(Ta= —25TCto +85T )

Paramenter Symbol | Conditions Min. |[Typ. (8] Max. | Unit
Data Retention Vccor |{CE2=50.2V or
supply voltage™ CE:= Vceor—0.2V (#7) 2.0 3.6 A"
Data Retention Iccor|Vcecor=3V LTa=2 5C 0.7} 1.0 A
supply current CE2=0.2 or
CE:i1= Vccor—0.2V () 40| A
Chip enable t coRr
setup time 0 ms
Chip enable tr ‘ i
hold time 5 ms

Note) *7.CE2=Vccor—0.2V or CE2=0.2V
*8, Typical values at Ta=25TC

10.Pin Capacitance
(Ta=25%C, f=1MHz)

Parameter Symbol Conditions Min. Typ. Max. Unit
Input capacitance Cix Vin=0V 10 pFlxg9
/0 capacitance Cr/0 Vio=0V 10 pF %09

Note) %9.This parameter is sampled and not production tested.
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11. Tim}ng Chart

Read cycle timing chart— (%10)

le f RC

Address >E B }(
t aa

- \k&ivk“:m' V77777777
e+ ZIZIT e
NN 7oyzZ/A//

Note) *10.WE is high for Read cycle.-

Write cycle timing chart— (OE Controlled)

twc
Address \< ><
_ | '
o 1 e EANS\
| tcw
CEEANNNANANNN o1 T
. t cw twr '
= TIZITT7TF @ TN RN
AS ) twe t wr
(%13) -
WE X " L7
(*16) t oHZ
Door 0N NN NN NN NN NN
LLLLLLL L) t t

(*15)
D1y Data Valid >O<><
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Write cycle timing chart— {(OE Low fixed)

twc
Address >Q \<
- . t aw (*14)
. tcw L WR
cE: N\NW\N\N\N\K e A
t cw f wr
ce:  LLLANLLLSK #12) RAOANANN
AS twe t wr
— ) (k1) — '
s B 77777
(%16) t wz t ow
Doce SSNNNNNNNNNNTN i7)
[ LS ‘
t ow t DH

(*15)
D1y Data Valid \W

Note) % 11. A write occurs during the overlap of a low.C_Ex, a high CE: and a lowﬁ
A write begins at the latest transition among—CEx going low, CE:=going high
andﬁ going low.
A write ends at the earliest transition among—CE going high, CEzgoing low
and WE going high. tw is measured from the beginning of write to the end of write.
% 12. tor is measured from the later of ﬁi—xgoing low or CEz going high
to the end of write,
i % 13. tas is measured from the address valid to the beginning of write.
| * 14. tm is measured from the end of write to the address change. tm applies
in case a write ends at CE: or WE going high. tm: applies in case a write ends
at CEz going low.
% 15. During this period, I/0 pins are in the output state, therefore the input signals
of opposite phase to the outputs must not be applied.
* 16. If CE: goes low simultaneously with WE going low or afterﬁgoing low,
the outputs remain in high impedance state.
% 17.1f CE: goes high simultaneously with WE going high or before WE going high,

the outputs remain in high impedance state.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



SHARDP LHSC105S REFERENCEIQ
Data Retention timing chart — (CE: Controlled) (% 18)
Data Retention mode
Vee z
2.7 V
t cor tr
' 2.2V N 7
o Vceor N ~
o CExEVccnn—O.ZV
~ E:
ov

Data Retention timing chart— (CE:z Controlled)

Data Retention mode

Vece

2.7V . -
CE: \

Vcceor

0.8 v \ /

=
0V CE:=0.2V

Note) *18. To control the data retention mode atﬁx, fix the input level of CE:

between Veeor and Veem—0. 2V or OV and 0.2V during the data retention mode.
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