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@landle 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 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. 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).

«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.




SHARP

LH645C2D

10.

11.

Contents

. General
. Features

. Pin Configuration

Block Diagram

. Absolute Maximum Ratings

. Recommended Operating Conditions
. Pin Capacitance

. DC Electrical Characteristics

. A C Electrical Characteristics

Timing Chart

Package and Packing Specification

oooooooo

oooooooo




SHARP

LH645C2D 2

1.

2.

General

SHARP LHG64256CD-T70 is a 262, 144word x 4bit Dynamic Random
Access Memory which allows fast page mode access. The LH64256CD~-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 DIP, it is easy
to realize the memory systems with low power dissipation and large memory capacity.
The LH64256CD-T40 operates on a single +5.0V power supply and the built-
in biasing voltage generator circuit.

Features
+ 262,14 4dword x 4bit
«Standard 3 0 Omil 2 Opin D I P (VIDE) plastic package

« Access time 7 Ons (Max.)
- Cycle time 1 3 Ons (Min.)
+ Fast page mode with cycle time 5 0ns (Min.)
- Power supply +5.0Vvx10%
< Power ‘consumption (Max.) ; 385. On¥ (Operating : tre=130ns)

1 1 m¥ (Standby : TIL input level)
5. 5aF (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 / 8nms
» 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
T
1/0, 10O 20 Vss
1/0, [Z 19 1/0,
WE [3 18 1/0;
RAS (4 17 CAS
TOP VIEW g
NC (5] 16 OE
A, [6 151 As
A, LT 14 A,
A, [ 13 A
A, 9 121 As
Ve [0 111 A,

Symbol Pin Name
AgtoAs Address Input
RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable
OE Output Enable
1/0,tol/0, Data Input/Output
Vee Power Supply(45.0V)
Vss Power Supply(0V)
NC No-Connection
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7. Block Diagram
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5. Absolute Maximum Ratings
Parameter Rating Unit Note
Applied voltage on all pins | —1.0 to +7.0 A 1
Operating temperature 0 to +70 °C
‘Storage temperature -65 to +150 c
Output 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 \'s
voltage | Vs 0 -0 0 \"
Input Vin 2.8 Veet0.3 V
voltage | V.. | —0.3 0.6 A

7. Pin Capacitance

(Ta=0 to +70°C, Vcc=5.0vt10%,f=1MHz)

Parameter Symbol | MIN. MAX. Unit
Input Ay to Ag Cing - 1 pF
capacitance | RAS, OF, CAS, WE | Cine - pF
Input/Qutput | 1/0, to I/0, Coury - pF
capacitance
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8. DC Electri

cal Characteristics

(Ta=0 to +70°C, Vcc=5.0V =10%)

Parameter Symbol | MIN. | HAX. | Unit | Note

Average supply current in normal operation Icey — 70 mA 3,4
tnc=lIN.

Average supply current TTL } RAS=CAS=Vu Lceo - 1 2.0 mA 3

in standby mode CMOS RAS=CAS2Vcc-0. 2V - |10 nA

Average supply current in fast page mode Iccs - 65 mA 3.4
tcp’-‘-MIN.

Average supply current in CA S before RA S Iccs - 70 mA 3,4

refresh cycle

Average supply current in RA S only refresh cycleg Iccs - 70 mA 3,4

Input leakage QVsV.n<6. 5V I, | -10| 10 1A

current 0V except on test pins

Output leakage 0VsVoursVecc+0. 3V Iro -101 10 tA 5

current Qutput=Disable

Output "High” voltage Tou=-bmA Vou 2.4 - v

Output "Low” voltage Tov=4. 2mA Vou - 0.4 v

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

4. Tccq,Icca, Iccs and Iccs depend on cycle time.
5. The output pins are disabled by RAS=CAS=Viu or CAS=V,u
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9. AC Electrical Characteristics (Note 6,7,8,9)

Read Cycle (Ta=0 to +70°C, Vcc=5.0V£10%)
Parameter Symboll 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 0f - ns

Row address hold time tran 10 - ns

Column address set-up time tasc 0l - ns

Column address hold time (RAS) toan 151 - ns

Column address delay time (RAS) trap 15 351 ns 10
Column address lead time (RAS) tra Bt - ns

R A S pulse width tras 70 110, 0000 ns

RA'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) trst 25 - ns

C'AS pulse width ; teas 2510, 000 ns

CAS hold time tesn 0 - ns

OE 1lead time (RAS) trot 0| - ns

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

Qutput data disable time (O E) toez | — 20| ns

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

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

Read command set-up time (CAS) tres 0| - ns

Read command hold time (C A S) tren 0| - ns 13
Read command hold time (RA S %) trru 10| - ns 13
Transition time (rise and fall) tr 3 50| ns
Refresh time interval trer | — 8| ms
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Fast Page Node Cycle

Parameter Symbol| MIN. | MAX. | Unit | Note
Fast page mode cycle time tec 5| - ns
C A’ S precharge time tee 10 - ns
C A S precharge access time teacel — 45| ns
Read-write cycle time (page mode) terwe 100 | - ns 12
Frite Cycle

Parameter Symboll MIN. | MAX. | Unit | Note
(Early Write)
¥rite command set-up time (CAS) twes 0y - ns 12
Write command hold time (C A S) twen 5] — ns
Data input set-up time tos 0 - ns
Data input hold time tou 5] - ns
(OE Controlled)
CAS set-up time tews 0| - ns 12
Frite command lead time (RAS) tawe 200 — ns
Write command lead time (C A S) teowe 20 - ns
Write pulse width (WE) twe 10 - ns
OE hold time (VV_E) toen 20 - ns
Read-Write Cycle / Read Modify Write Cycle

Parameter Symboll MIN. | YAX. | Unit | Note
Read-write cycle time trwe | 180 — ns 12
WE delay time (RAS) trwo 95 - ns 12
Column address delay time (WE) tawo 60| — ns 12
WE delay time (CAS) tewn | 45| - ns 12
OE delay time toeo 210 — ns

CAS Before RA'S Refresh Cycle / Hidden Refresh Cycle

Parameter Symboli MIN. | MAX. | Unit | Note
CA'S set-up time (RAS) tesw 10 - ns
CAS hold time (RAS) teur | 15| — ns
RAS + CAS precharge time (RAS 1) trrcy| 10| - ns
WE precharge time (RAS) twre 0| - ns
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Note 6.

10.

1L

12.

13.

14.

For properly functioning the memory, it is necessary to pause at
least 200:s after power-on and followed by several dummy cycles. When
R A S=V,u 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 V,u during power on.

AC characteristics assume tr=9Hns.

AC characteristics assume the following condition.

2.8Y
Input Level :><j
0.6V

2.4V
Qutput Judgment Level :><:

0.4v

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

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

twcs, trwp, tawp and tcwo are the restrictive operating parameters and
do not represent a limit of operation.
If twcs 2 twes(MIN.), the cycle is the early write cycle and data out
buffers remain inactive until C A S rises up again.
If tewo 2 tewo(MIN. ), trwo 2 trwo(MIN.) and tawp 2 tawo(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 trenw is satisfied.

Measured with a load equivalent to
2TTL(—1mA, +4mA) +Cload (1 00pF) .
(Including the scope and the jig)
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1 0. Timing Chart
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RAS Only Refresh Cycle

tRAS tRP
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CAS Before RAS Refresh Cycle
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E.OE,A¢~Ag=Don't Care
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11 Package and packing specification]

1. Package Outline Specification
Refer to drawing No.AA 1000

2. Markings
2— 1. Marking contents
(1) Product name : LH64256CD-70
(2) Company name : SHARP
(3) Date code
(Example) YY WWwW X X X Indicates the product was manufactured
in the WWth week of 19YY.
L 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 warking of “JAPAN” indicates the country of origin.
2 — 2., Marking layout
Refer drawing No. AA100OQ
(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 (800devices/cace) | Fixing of magazine
Quter case Cardboard Outer 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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DRAWING NO. AA1000 UNIT mm
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NOTES : One end of magazine (sleeve) is plugged by stopper which is
made of rubber, and another end of magazine (sleeve) is
plugged by plastic pin-stopper.

All tolerances are £0.4mm unless otherwise specified
B e
NAME DP30OOSPB NOTE
Bifr
DRAWING NO. Cv503 UNIT mm




DRAM Dynamic RAM Random Access Memory DIP LH64256CD-70 (256K x4) (70 ns) (DIP)



