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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.

. @¥hen using the products covered herein, please observe 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 products covered herein are designed and manufactured for the following
application areas. VWhen 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).

«0ffice 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-safe 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. General
~ SHARP LH64256CZ—-T0 is a 262, 144word x 4bit Dynamic Random
Access \lemor& which allows fast page mode access. The LH64256CZ—-T70 is
fabricated on S HA R P’'s advanced CMOS double-level polysilicon gate technology.
¥ith its input multiplexed and packaged in the standard 20pin ZIP, it is easy
to realize the memory systems with low power dissipation and large memory capacity.
The LH64256CZ—T0 operates on a single +9. 0V power supply and the built-
in biasing voltage generator circuit. B

2. Features
+ 262,14 4word x 4bit
«Standard 1 0. 1 6mm 2 Opin Z I P (ZPT20-P-400) plastic package

+ Access time 7 Ons (Max.)
+ Cycle time 13 0ns (Min.)
- Fast page mode with cycle time 5 0ns (Min.)
« Power supply +5.0Vx10%
* Power consumption (Max.) 46 7. 5n¥ (Operating : trc=130ns)

1 1o¥ (Standby : TTL input level)
5. 5nW (Standby : CMOS input level)
» Built-in latch circuit for Row-address, Column-address and Input-data
- OE=Don’ t care in early write operation
-RAS only refresh, Hidden refresh and CAS before RAS refresh
capability
« On-chip refresh counter
+ 512 refresh cycle / 8ms
» Not designed or rated as radiation hardened
» P-type bulk silicon CMO S process
+ Operating temperature range : 0 to +70°C
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3. Pin configuration
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[Bottom View]

Symbol Pin Name
AogtoA; Address Input
RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable
OE Output Enable
1/0,t0l/0,4 Data Input/Output
Vee Power Supply(45. 0V)
Vss Power Supply(0V)

NC No-Connection

oo
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T. Block Diagram
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5. Absolute Maximum Ratings
Pafameter Rating Unit Note
Applied voltage on all pins | —1.0 to +7.0 \Y 1
Operating temperature 0 to +70 c
Storage temperature -65 to +150 °C
Qutput short circuit current 50 nA
Power dissipation 600 oW 2

Note 1. VWith respect to Vss.
Note 2. Ta=25C

6. Recommended Operating Conditions
(Ta=0 to +70°C)

Parameter Symbol | MIN. TYP, MAX. Unit note
Supply Ve 4.5 5.0 5.5 A
~ voltage | Vss 0 0 0 \4
Input Vin 2.4 Veet0.3W  V
voltage | V.. | —0.3 0.8 A

T. Pin Capacitance
(Ta=0 to +70C, Vcec=5.0V=10% f=1MH )

Parameter Symbol | MIN. MAX. Unit
Input Ay to As Ciny - 7 pF
capacitance | RAS, OE, CAS, WE | Ciwn: - 7 pF
Input/Output | [/0, to I/0, Coury - 8 pF
capacitance
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8. DC Electri

cal Characteristics

(Ta=0 to +70C, Vcc=5.0V £10%)

Parameter Symbol | MIN. | MAX. | Unit | Note
Average supply current in normal operation Iccy - 85 mA 3.4
trc=MIN.
Average supply current TTL | RAS=CAS=Vu Tcee - 12.0 mA 3
in standby mode CMOS RAS=CAS2Vcc-0. 2V - |10 mA
Average supply current in fast page mode Tccy - 65 mA | 3,4
cr=MIN.
Average supply current in CA S before RA S Icce - 85 mA 3,4
refresh cycle
Average supply current in R A S only refresh cycld Iccg - 85 mA 3,4
Input leakage 0VsVix26. 5V Iet -10; 10 tA
current 0V except on test pins
Output leakage 0VsVoursVect0. 3V Io -10| 10 A 5
current Output=Disable
Output "High” voltage Tow=-5mA Vou 2.4 - v
Output "Low” voltage Tov=4. 2mA Vo - 10.4 )

Note 3. The output pins are in high impedance state. .

4, Tccy, Iccq, Iccs and Iccs depend on cycle time.
5. The output pins are disabled by RAS=CA S=Vix or CA S=Vu.
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9. A C Electrical Characteristics

(Note 6,7,8,9)

Read Cycle (Ta=0 to +70°C, Vec=5.0V +10%)
" Parameter Symbol| MIN. | MAX. | Unit | Note

Random read or write cycle time tre 130 — ns

Access time from RA'S trac | — 70 | ns 14

Access time from column address taa - 35| ns 14

Access time from CA S teac| — 25| ns 14

Access time from O E toea | — 20| ns 14

Row address set-up time tasr 0 - ns K

Row address hold time tran 10 - ns

Column address set-up time tasc 6, - ns

Column address hold time (RAS) tean 15 - ns

Column address delay time (RAS) trap 15 35| ns 10

Column address lead time (RA'S) trat 3B - ns

R A S pulse width Tras 70 {10, 0000 ns

R A'S precharge time tre 50| - ns

CA'S precharge time (RAS |) tere 10 - ns

CAS delay time (RAS) treo 20 45| ns 11

CAS lead time (RAS) trse 25 - ns

C A'S pulse width teas 25 110, 0000 ns

CAS hO].d time tesu 70 - ns

OFE lead time (RA'S) trow 0| - ns

Output data disable time (CAS) torr | — 20 ns

Output data disable time (O E) torz | — 20 ns

Output data hold time (CAS) tson 0| - ns

Output data hold time (O E) toon 0| - ns

Read command set-up time (C A S) tres 0| - ns

Read command hold time (CAS) tren 0| - ns 13

Read command hold time (RAS 1) tren 10| - ns 13

Transition time (rise and fall) tr 3 50 | ns

Refresh time interval trer | — 8| ms
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Fast Page Mode Cycle

Parameter Symbolj MIN. | MAX. | Unit { Note
Fast page mode cycle time trc 50 - ns
CA'S precharge time tee 10 - ns
C A S precharge access time teacel — 451 ns
Read-write cycle time (page mode) teawd 100 — ns 12
Write Cycle

Parameter Symboll MIN. | MAX. | Unit | Note
(Early Vrite) B
Write command set-up time (CA S) twes 0| - ns 12
Write command hold time (CA'S) twen | 15| - ns
Data input set-up time tos 0| - ns
Data input hold time ton 15| - ns
(O E Controlled)
CAS set-up time tews 0| - ns 12
Frite command lead time (RAS) trwe 20| - ns
Write command lead time (CAS) tewe |- 20 — ns
Write pulse width (WE) twe 10 - ns
OE hold time (WE) toen| 20| - ns
Read-Writé Cycle / Read Nodify Write Cycle

Parameter Symbol{ MIN. | MAX. | Unit | Note
Read-write cycle time trwe | 180 | — ns 12
WE delay time (RAS) trwo 95| - ns 12
Column address delay time (WE) tawnp 60| — ns 12
WE delay time (CAS) tewo | 45| - ns 12
OE delay time toen | 20] — ns
CA'S Before RA'S Refresh Cycle / Hidden Refresh Cycle

Parameter Symbol] MIN. | MAX. | Unit | Note
CA'S set-up time (RAS) tese 10| -~ ns
m hOld time (m) teur 15 - ns
RAS - CAS precharge time (RAS 1) tercy 10| — ns
WE precharge time (RAS) twre 0| - ns
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Note 6.

10.

11

12.

13.

14.

For properly functioning the memory, it is necessary to pause at
least 200xs after power-on and followed by several dummy cycles. When
R A S=V.uy is continued for more than 8ms, the above dummy cycles should
be given. Usually 8 ordinary refresh cycles should be given.

The current consumption (Icc) during power on is dependent on the
input level of RAS. If RAS is V.. during power on, the device goes
into an active cycle automatically, and Icc exhibits large current tran-
sients. It is recommended that R A S tracks with Vcc or be held at a
valid Viu during power on. '

AC characteristics assume tr=5ns.

AC characteristics assume the following condition.

2.4V
Input Level :}(j
0.8V

2.4V
Output Judgment Level :><:

trap(MAX.) is the maximum point for tsap where trac(MAX.) is ensured,
and does not represent a limit of operation
If trap 2 trao(MAX. ), the access time comes under the control of taa.

trco(MAX. ) is the maximum point for trecp where trac(MAX.) is ensured,
and dose not represent a limit of operation.
If trco 2 treo(MAX. ), the access time comes under the control of tcac.

twcs, trwo, tawp and tcwp are the restrictive operating parameters and
do not represent a limit of operation.
If twes 2 twcs(MIN.), the cycle is the early write cycle and data out
buffers remain inactive until CA S rises up again.
If tewp 2 fcwn(MIN. ), trwp 2 tnwo(MIN.) and tawp 2 tAWD(MIN. ), 'the cycle
is the read modify write cycle and the output data will be the information
of the selected cell. Except for the above timing, the output data will be
indefinite.

The operation is ensured when either trru or trcu is satisfied.
Measured with a load equivalent to

S 2TTL(-1mA, +4mA) +Cload (1 00pF) .
(Including the scope .and the jig)
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1 0. Timing Chart
Re
RAS o \ / o
< t¢

trse i

- Yiu-— N l

CAS Vil — < tres 9\( _Z
I itrcn

v /////»fﬁﬁwz = I
/////////////7( == H

////////////////////////////A: T

‘eéftsou
LLtoez
é teac —> toon =]
Vou — trac 7 VALID
1/0:tol /04 y KDATA-QUT




SHARP

M | | ZF:\ .
BT Ml - [
- /////Dit AAAAAAAAAA jﬁO //Di%%M////////////////
7 X::i////////////////////%f YT

nomX:iI////////////////////Dg:’; iiii XTI




LH645C27Z

12




RAS :;NX‘ - ){t—N \_

= il
i 1

. /// ﬁg;s}xz iﬁt‘é:';s T
faes iz: P pt*|

WE v:////////}//f \3

= . &1 I

1/0,t01/0, :'/“—
1

e

e I




SHARP

14

LH645C22Z

(§)100-V1va (@)100-V1va) \ — 10y
| (1) Ln0-VLvd B
aI'TvA aIva ariva v Hop
4403 —> 4403 > CELE
_Nmou _ vaf Ivay 2¥91
| A — 1)
<<uv <<H <<H / _ z_>
._Oxﬁ . - .—_>
|
LELEY /_ m YUY

{ SS3gaay Ssqdaayv SSIYAqy SSqyaay — TIA
n. NRN'T0D b NRNT0D z__:‘_oog A0d — 1)

voj _\Um<u Tuvayl [bsvy Y IﬁTJ INTTEEY

xw<u.
LU<0H LU<UH
M :mou.

L — .—_>
L7 1 7 — "

REEF) i~ CESY | SVo] 437 ! §V3] T3y >

duay | EAEEY EEE] 24)
\N M/ —_— .—_>
I 4 e gy e “A
Amﬂ m<xﬁ

9104) pesy o9polN a9aded

*0/101'0/1

fyooy

SVD

SAA:!

1sed




SHARP

15

LH645C22Z

T AP
= = 1) =4 1) e U
|/. - g/,nlll

9[04A) 91 1TIM S9PON

a1e) 1 90d=30

— 11 '

A '0/10110/1
— HIy
. .__>
oy am
— T s y010y
— =_>
— Tt}
oy 0 8¥D
- .__>
Ty, Sy

98ed 1sey




SHARP

16

LH645C22Z

<<ﬂ

u<uH

i0]

aU<UH

S}

%
.
]
——
——
—
[
——

_ LLY) ﬂllll\ _ N ﬂ
_\zxu aR3 Famy
1 ks ams] ams] souy
qnwﬂ amvy Jﬁuw amv) S EE T amvy
) .
Sau4qy . S330a SSIAAQY $S4aqv
NRN'T00; NRNT0D NANT00 4 404
_=<uw asvy _=<uu asvy ! HVDY Www“ ! Vel usvy
A 4 A
i EALP) Saoy? svoy EENe SVoy asuy
TsH] SA¥A] SREdY]
4 \
avey /ﬂ
f | Hsay
a4y svay
3104) 21 1IM/PeoY 9PON

._O\_>
'0/10310/1

—_ :O\_>

—_ .__>

—_ =_> 0@'|O|
— .__>
Ty
U 4_> vw<°Fe<
— "Iy

— 11y

"y S¥2
—_— |__> w<m
—_ =-> —_—
98ed 1seyd




SHARP

LH645C272Z 17

RAS Only Refresh Cycle

: tras tre
Vin — \
RAS vy, _ \( L \

tasr tran

S 110 1 A

CAS="H", WE,OE=Don't Care

CAS Before RAS Refresh Cycle

tre

tras tre
Voo = Jzz——y

trece \
tesr

| tcur
— Vs —
CAS . _

E,OE,Ay~As=Don’'t Care
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11 Package and packing specification[

1, Package Outline Specification
Refer to drawing No.,AA1009

2. Markings
2—1. Marking contents
(1) Product name : LH64256CZ-70
(2) Company name : SHARP
(3) Date code
(Example) YY wwW X X X Indicates the product was manufactured
in the WWth week of 19YY.
Denotes the production ref.code (1~3)
Denotes the production week.
(01,02,03, « + = « - 52,53)
Denotes the production year.
(Lower two digits of the year.)
(4) The marking of “JAPAN” indicates the country of origin.
2 — 2. Marking layout
Refer to drawing No.AA10089 .
(This layout do not define the dimensions of marking character and marking position.)

3. Packing Specification
3 —1, Packing materials

Material Name { Material Specification’ Purpose

Magazine Anti-static treated plastic | Packing of device
(20devices/magazine)

Stopper Plastic or rubber Fixing of device

Label Paper Indication of product name, quantity

and date of manufacture.
Inner case Cardboard (1600devices/cace)| Fixing of magazine
Outer case Cardboard Quter packing of magazine

(Devices shall be inserted into a magazine (sleeve) in the same direction.)
3 —2. Outline dimension of magazine (sleeve)
Refer to attached drawing

4. Precausion For Unpacking
(1) Unpacking should be done on the stand as well as human body treated with
ant i-ESD.
(2) Anti-ESD treatment is given to a magazine.
Use the equivalent magazine , if it is changed to another one.
(3) Be sure to fix two stoppers to both ends of a magazine when storage to
prevent the devices from slipping.
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: Stopper which is set at the both ends of magazine (sleeve)

is made of rubber.
All tolerances are +£0.4mm unless otherwise specified.
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NAME ZIP20SPN—A2 NOTE
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DRAWING NO. Cv666 UNIT mm




DRAM Dynamic RAM Random Access Memory ZIP LH64256CZ70 CMOS 1M (256K x 4)



