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@ Handle this c:cument carefully for it contains material protected hy international
copvright law. Any reproduction, full or in part, of this material is prohibited
without the express writren permission of the company.

@ Then using the products covered herein, please ohserve the conditions written herein
and the precautions outlined in the following paragraphs. In no event shall the
company be liable for any damages resulting from failure to strictly adhere to these
conditions and precautions.

(1) The procucts covered herein are designed and manufactured for the following
applicazion 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 squipment listed in Paragraph (3).

+(0ifice electronics

- Iastrumentation and measuring equipment

- fachine tools

+ dudievisual equipment

- Home appliances

- Communication equiprwent other than for trunk lines

(2) Those contemplating using the products coverad 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 company.

@ Please direct all queries regarding the products covered herein to a sales
representative of the company.
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1.Description

The LH532CV236HT—10LLis astatic RAM organized as 3 2. 76 8 X8 bit

with provides low-power standby mode.

It is fabricated using silicon-gate CMOS process technology.
Features
OAccess Time SRR 100 ns (Max. )
QOOperating current coe 15 mA (Max. )

5 mA (Max. tro twe=1us)

OStandby current IR 25 2A (Max. )
OData retention current S 1.0 «A (Max. V:czz=3.0V,Ta=257)
(OSingle power supply <o 2.7V to 3.6V
OOperating temperature ... —40TCto+385T

QOFully static operation

OThree-state output

ONot designed or rated as radiation hardened

028 pinTSOP (TSOP28—~P—0813) plastic package
ON-type bulk silicon

2.Pin Configuration

0E = 10 =l
As &2 3 % 3 1704
As = 4 %5 3 1/0+
A B 5 24 1 1/06
WE : 6 B [ 1/05
Vee T 2 3 1/04
Aw &5 8 (Top View) 2 1 oND
= 2 [ 1/05
A2 D o 3 1/0:
= 5 3 1/0:
As L—‘| L ' Ao
= 6 A,
As [j 4 5 — A

Pin Name Function

As to Aus Address inputs

E_E Chip enahle

FE Write enable

6_}3_ OQutput enable

I1/0:tcI/0Os Data inputs/outputs
Vee Power supply ‘
GND Ground
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3. Truth Takie
CE WE OE Mode I1/0:tol/0Os Supply currsnt
H | % i =% Standby High impedance Standby (1 :: ‘
L | H | L |Read Data output . Active (I
L I H | H Qutput disable | High impedance = Active (..
L | L l * Write Data Input Active (I |
(*=Don"t Care, L=Low, H=High)
4.Block Diagram
Ao /17\—
Al 16/—{
A @—— !
«(MVecec
As U4 ‘ %
| Row 512 Memory Cell Array
| : : ; «—(2D) GND
A C l Decorder (512X 64 x8)
As ©—
As [ Address
Ar @_ Buifer
As @"—r
Ao ®—“I 6438
At |
Au @— c |
olumn 64
A @—- Decorder —‘7““) Column Gate
A @’_ ;
| |
Au ®_— 5
' ]
| TE 8
CE @—9 Control
‘ Logic
i
|
L FE v 5 1/0 Buffer
. i OEWE | | |
WE @_9| Control
OE @"l Logic ’ ' | ‘ ’
1 o
@—®—'—@—@‘—@'—@ B—
[/0:1/0:21/031/0:+1/051/0:1/0:1/03
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5. Absolute Maximum Ratings
Parameter . Svmho! Ratings CCnit |
Supply voltage (*1) o Vee -0.3 to +7.0 v
Input voltage (*1) DV | —0.5@#)tc Vee+0.3 { \%
Operating temperature o Toe: o -410 to +85 i C
Storage temperature b Ts:g | —653 to +1590 1 T

Note) 1. The maximum applicable voltage on any pin with respec: to GND.
%2, Undershoot of —3.0V is allowed width of pluse bellow 30ns.

6. Recommended DC Operating Conditions

{(Ta= —4 0T o +857C)

Parameter © Symbol | Min. . Typ. Max. Unit
Supply voltage | Ve 2.7 | 3.0 1 335 v
Input voltage Vo 2.2 | Vee=0.3| V

VoL —0.3 (*3 0.4 v

Note} %3, Undershoot of —3.0V is allowed width of pluse below 3(ns.

7.DC Electrical Characteristics
(Ta=—4 0C to +85C,Vee= 2.7V to 3.6V)

Parameter Svmbol Conditions Min. Typ. (%4) Max. Unit
Input leakage | Itr | V=0V to V
current -1.0 1.0 | A
Output Ito |CE =Vu or
leakage ’ OE =Vu -1.0 1.0 | A
current Vi =0V to Ve
Operating Tce | Minimum cycle
supply Vix =Vi. or Vi, 1o =OmA, CE =Vu 10 15 | mA
current tie, twe =lus
Viv =V or Vi, [1o =OmA, CE =V 5 | mA
Standby I'ss | CE 2V.—0.2V 0.31 25| pA
current | Iss1 | CE =V 2 | mA
Output VoL |Ia= 0.5mA 0.4 | V
voltage Vou Ton =—90. 5mA 2.4 \%

Note) *4.Typical values at Vee=3.0V, Ta=25T.
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8. AC Electri:al Characteristics

AC Test cxnditions

Input pu.se level 0.4V to 2.2V

Input rise and fall time Sons

[nput and Output timing Ref. level 1.5V

Qutput icad C.(100pF) {%3)

Note) ®3. Including scope and jig capacitance.

Read cyele )
(Ta=~—4 0T to +85TC . Vee= 2.7V 10 3.6V)
Parareter Symhol : Min. Max. Unit
Read cycis time tre | 100 ¢ © s
Address azccess time t AA 100 | ns
CE access time tace -100 ns
Output enable to output valid tog : 60 ns
Qutput ho!d from address change tou | 15 | | ns
CE Low to output active trz 15 ~ns | *6
OFE Low to output active ; toLz | 5 | | ns | %6
—C_E. High to output in High impedance tuz 0 5 | ns * 6
OE High to output in High impedance toHz | 0 { 5 { ns | %6

Write cycle

(Ta= =4 0C to +85C ,Vece= 2.7V to 3.6V)

Parameter Symbol Min. Max. Unit
Write cycle time t we 100 | ns
CE Low to end of write tew 80 ns
Address valid to end of write taw 80 ns
Address setup time tas 0 ‘ ns
Write pluse width twe 75 ns
Write recovery time t wr 0 ns
Input data setup time t pw 40 | ns
Input data hold time t oH ‘ 0 ns
TVEHigh to output active t ow l 5 ‘ ns * 6
[WE Low to output in High impedance twz | 0 35 ns | *6
‘OF High to output in High impedance touz | 0 | 3 ns | k6

Note) * 6, Active output to High impedance and High impedance to output active tests
specified for a =200m\ transition from steady state levels into-the test load.
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9.Data Rerention Characteristics

(Ta= =4 0T to +857T)

Paragenter Symbol Conditions Min. |Typ. (*7) Max. | Unit
Data Retention Vceor |[CE= Veenr—0. 2%
supply voltage 2.0 3.6 \Y
Data Retention Iccor |Veepr=3V Ta=25T 0.3] 1.0 A
supplyv current "Ta=70T 15| A
CE= Vceor—0.2V 20| A
Chip enable t cDR
setup time 0 ns
Chip enable tr
hold time 5 m s

Note) * 7. Typical values at Ta=25T

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

Parameter Symbol | Conditions | Min. | Typ. | Max. |Unit
Input capacitance Cin Vix=0V | 8 pF|%x8§
1/0 capacitance Ci/0 Vie=0V | 10 pF %8

Note) % 8_.This parameter is sampled and not production tested.
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Note) % 9.WE is high for Read cycle.

Write cycle timing chart— (OE Controlled)

twc
Address \< \<
ﬁ —/ taw t WR \lll
(+13)
—_— - tcw
CE OO A\K (+11) /) )/
(t i:) twe t wr (*13)
WE “x " LSS
*15) toHz
Dore SN NNNNNNNNN NN
[/ /) t N
i ,
D o1 < Data Valid \<><><

LH52C5V1 7
11. Timing Chart
Read cvcle timing chart— (% 9)
t rRC
Address >< \{
taa !
N t ACE 5
TN £/ /
et;z%; i tHZ
. toe! :
NN - £/ /
<> ltouz
tor.zi ,
Dox l<><> Darta Validf >‘©O“—
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Write cvcle timing chart— (OE Low fixed)

Address j<7
NN AN —— A
Eas twep | t wRr (*13)
WE oa \ (¥10) |
ANl T7I77
< §
(*15) twz ] ‘é____ﬁ_\y%
Dor= SN NN NN NNANNN NN NN (+16)
([ |
; t ow F t oy

|
Dix b1y ;< Data Valid \/>O<

Note) * 10. A write occurs during the overlap of a lowEE-, and a low WE,
A write begins at the latest transition amongE going low, and_WE going low,
A write ends at the earliest transition amongEE going high, andﬁgoing high.
twe is measured from the beginning of write to the end of write.

11. ter is measured fr;)m the later of EE_going low to the end of write,

12. tas is measured from the address valid to the beginning of write,

13. tw is measured from the end of write to the address change.

* ¥ ¥ X

14. During -this period, [/0 pins are in the output state, therefore the input signals
of opposite phase to the outputs must not be applied.
% 15.If CE goes low simultaneously withﬁgoing low or after_ﬂi_going low,
the outputs remain in high impedance state.
* 16, If CE goes high simultaneously with_ngoing high or before WE going high,

the outputs remain in high impedance state,
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Data Retention timing chart— (CE Controlled)

Data Retention mode

Vceor—0.2V
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