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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.

@ VWhen 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).

- 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 company.

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

Features

OAccess Time
OO0perating current

(OStandhy current

(OData retention current
(OSingle power supply
(OOperating temperature
(OFully static operation
(OThree-state output

(OP-type bulk silicon

2.Pin Configuration

(ONot designed or rated as radiation hardened
O28pin DIP (DIP28—P—600) plastic package

NC 110
Ae [ 2
A7 [ 3
As [ 4
As [] 56
A+ [] 6
As [ 7
A2z [] 8
Ay 19
Ao [110
1/0:C] 11
1/02C 12
1/0s0C 13
GND [ 14

28
27
26
25
24
23
22
21
20
19
18
17
16
15

The LH5164A—10LF is a static RAM organized as 8,
with provides low-power standby mode.
It is fabricated using silicon-gate CMOS process technology.

100 ns (Max.
45 mA (Max.
10 mA (Max.
1.0 A (Max.

0.2 g A (Max.

5VE10%

—10Cto+70T

192X8 bit

)

)

tre, twe=1pus)

)
Veceor=23V,Ta=257)

(Top View)

1 Vee

1 WE

1 CE:2 :
—1 As Pin Name Function
1 A, Ao to A Address inputs
™ An CE./CE: Chip enable
1 OE WE Write enable
-1 A OE Output enable
—1 CE. 1/01to1/0s Data inputs/outputs
B /08 Vee Power supply
— /07 GND - Ground

" 11/0s .
11/0s NC Non connection
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3.Truth Table

CE:.| CE:| WE OE Mode I1/01toI /Os |Supply current

H * * * Standby High impedance Standby (I ss)

* L * * Standby High impedance Standby ( Iss)

L H L * Write Data input Active (Icc)

L H H L Read Data output Active (Ico)

L H H H Output disable |High impedance Active (I.)

(*=Don’ t Care, L=Low, H=High)

4.Block Diagram

Vcece
Row Memory 2
Decorder Array ¢<—14) GND

(256 X 256)

] D) 1/0:
2 I1/0:2
3) 1/03s
Column 1/0 é/ Output 5) 1/04
Circuit K7 Buffers g 1/0s
Column 8 N 1/06
Decorder 2 1/0+
19 I/0s

Input

— | Data

Control

(8)-(9-10-23-2D

A: Ai Ao Au Aw
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5.Absolute Maximum Ratings
Parameter Symbol Ratings . Unit
Supply voltage (*1) Vee -0.3 to +7.0 Y,
Input voltage (1) Vin —0.302)to Vee+ 0. 3 vV
Operating temperature Topr —-10 to +70 T
Storage temperature Tstg —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
(Ta= —1 0Cto + 7 0T)

Parameter Symbol Min, Typ. Max. Unit
Supply voltage Vee 4.5 5.0 5.5 A%
Input voltage Viu 2.2 Vee+0.3 \Y)

Vit —0.3 (*3) 0.8 \Y%

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

7.DC Electrical Characteristics

(Ta=— 1 0Cto+70C,Vee=5VE10%)

Parameter Symhol Conditions Min, Typ. Max. Unit
Input leakage Ivr Vin=0V to Ve
current —-1.0 1.0 | A
Qutput Iro | CE=Vu or CE=Vi or
leakage OE=Vi or WE=V.. —1.0 1.0 | A
current Vip=0V to Ve
Operating Ice | CEi=Vu, Viv=Vu or Vi teveLe
supply CEz=Vu, T1/0=0mA =100ns 45| mA
current Icci | CEi=0.2V, V=0, 2V or Vee—0.2V | tevor
CE2=Vee—0. 2V, T10=0mA =1.0us 10| mA
Standby I'sB | CE),CE22Vee—0. 2V or CE:<0, 2V 1.0 A
current | IsB1 | CE,=Vu or CE=Vu 5| mA
Output VoL | fu= 2.1mA 0.4 V
’ voltage Vou Io=—1.0mA 2.4 Vv
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8. AC Electrical Characteristics

AC Test Conditions

Input pulse level 0.6 Vto2.4 vV
Input rise and fall time 10 ns
Input and Output timing Ref. level 1.5 vV
OQutput load ITTL4+CL(100pF) (*4)

Note) * 4, Including scope and jig capacitance.

‘Read cycle (Ta= —1 0Cto+ 70 C,Vee=5VE10% )
Parameter Symbol Min. Typ. Max. Unit
Read cycle time t rC 100 ns
Address access time t aa 100 ns
CEi access time t ACE1 100 ns
;CEz access time t ACE2 100 ns
Output enable to output valid t ok 40 ns
Output hold from address change t od 10 ns
CEr Low to output active trzi 10 ns
CE: High to output active trzz 10 ns
‘(M)E”Low to output active toLz 5 ns
CE: High to output in High impedance tuzi 0 30 ns
CE: Low to outpnt in High impedance tHZ2 0 30 ns
OE High to output in High impedance t onz 0 20 ns
Write cycle (Ta= — 1 0Cto+ 7 0C,Vee=5V+10% )
Parameter Symbol Min. Typ. Max. Unit
Write cycle time twe 100 ns
CE: Low to end of write t cwi 80 ns
CE: High to end of write t cwz 80 ns
Address valid to end of write t aw 80 ns
Address setup time tas 0 ns
Write pluse width twe 60 ns
Write recovery time t wr 0 ns
Input data setup time tow 40 ns
Input data hold time t on 0 ns
WE High to output active t ow 10 ns
WE Low to output in High impedance twz 0 30 ns
OE High to output in High impedance t onz 0 20 ns
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9.Data Retention Characteristics
(Ta=—10TC tot 70 C)
Paramenter Symbol Conditions Min, Typ. Max. Unit
Data Retention Veceor [CE2=0.2V or
supply voltage CE1= Vcepr—0. 2 V (#5) 2.0 5.5 \
Data Retention Tceor ({Veecpr=3V Ta=25C 0.2 #A
supply current CEz2=0.2 or Ta=40TC 0.4 | A
CE1= Vcepr—0. 2 V (35) 0.6 A
Chip enable t cDRr
setup time 0 ns
Chip enable t R (*6)
hold time t rc ns

10. Pin Capacitance

Note) *5. CE2=Vcepr— 0.2V or CE2=Z0.2V
*6. Read Cycle

(Ta=25C, f=1MHz)

Note)

% 7.This parameter is sampled and not production tested.

Parameter Symbol Conditions Min, Typ. Max. Unit
Input capacitance Cin Vin=0V 7 pF %7
I/0 capacitance Ci/o. Vijo=0V 10 pF %7




Note) *%8.WE is high for Read cycle.

Write cycle timing chart— (OE Controlled)

LH516A2
11.Timing Chart
Read cycle timing chart— (%8)
t rC
Address >< ><
taa
t ACE1
NN S /LSS S
trzi tHZ1
ce: S/ S A e ORI
- t ACE? tuzz
t ok
oF AR £/
= t oHz
Dourt Data Valid o
P
t on

twc
Address \< \<
oF Vi - w1 AN AN
tcw :
CE:  \\ X (¥10) /S
tcw t wr
LN A o) PN
AsS twp t wr
(%11) ” :
WE S " LSS
(+14) t oHz
Door 500 N N N N NN NN NN
/LSS t t
Din 413 Data Valid >©<><
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Write cycle timing chart— (OE Low fixed)
twc
Address /]
taw (*12)
tcw t wr
ce NNWINNNNE e 77
t cw t wR
ce: [/ [/ S +10) RO
t as twp t WR
- (x11) (*9)
WE KK 2/ /)
(*14) twz t ow
D NN NN NN NNNN NN N #15)
A A A AN
t pw t pH
(%13)
Din Data Valid >/>O<
Note) % 9, A write occurs during the overlap of a low EEI, a high CEz2 and a lowW_E,
A write begins at the latest transition among"@ going low, CEz2going high
andﬁgoing low.
A write ends at the earliest transition amongmgoing high, CE:going low
andﬁgoing high. tw is measured from the beginning of write to the end of write.
% 10, tov is measured from the later of Egoing low or CEz going high
to the end of write.
* 11. tas is measured from the address valid to the beginning of write.
* 12. tw is measured from the end of write to the address change. twi applies
in case a write ends at CEi or WE going high. twe applies in case a write ends
at CE:going low.
% 13. During this period, 1/0 pins are in the output state, therefore the input signals
of opposite phase to the outputs must not be applied.
* 14. 1f CE goes low simultaneously with WE going low or after 7ngoing low,
the outputs remain in high impedance state.
* 15. If CE: goes high simultaneously withW—Egoing high or before WE going high,
the outputs remain in high impedance state.
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Data Retention timing chart— (CE: Controlled) (%16)
Data Retention mode
Vee
4.5V
t cor tr
2y 2\ .
7/
Vcceor ‘4
CEi1=Vccor— 0.2V
E:
ov

Data Retention timing chart— (CEz Controtled)

Data Retention mode

Vece

4.5V t cor tRrR
CE: \

Vccor

0.8V

<
0V CEz2=20.2V

Note) %15. To control the data retention mode at Eﬂ, fix the input level of CE:
between Veeor and Veer—0. 2V or OV and 0.2V during the data retention mode.
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12 Package and packing specification ]

[Applicability]
This specification applies to IC package of the LEAD-FREE delivered as a standard specification.

1. Storage Conditions.
» Normal temperature : 5~40°C
+ Normal humidity : 80%( Relative humidity) max.
“"Humidity" means "Relative humidity"

2.Baking Condition.
Baking is no necessity.

3.Mounting conditions.

Please mount the ICs as follows in order to prevent the IC quality deteriorating.
1-1.Soldering conditions. (The following conditions apply only to one-time soldering.)
(1) Solder dipping. ( one-time dipping only )

+ Temperature and period :

A) Peak temperature. 260°C max. for 10 seconds Max,

B) Preheat temperature of 120 to 150°C for 120460 seconds
+ Measuring point :

A) Solder bath.

B) IC package surface.
* Temperature profile :

B A

IC package surface
temperature

Time
(2) Manual soldering ( soldering iron ) ( one-time soldering only )
Soldering iron should only touch the IC’s outer leads.
* Temperature and period :
350°C max. for 3 seconds / pin max.
(Soldering iron should only touch the IC’s outer leads.)

* Measuring point : Soldering iron tip.

v

4. Condition for removal of residual flux.
(1) Ultrasonic washing power : 25 watts / liter max.
(2) Washing time : Total 1 minute max.
(3) Solvent temperature : 15~40°C

20041022
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5. Package outline specification.
Refer to the attached drawing.
(Plastic body dimensions do not include burr of resin.)
The contents of LEAD-FREE TYPE application of the specifications. (*2)

6. Markings.
6-1 Marking details. (The information on the package should be given as follows.)
(1) Productname  : LH5164A-10LF
(2) Company name : SHARP
(3) Date code : (Example) YYWW XXX

YY — Denotes the production year. (Last two digits of the year.)
WW  —  Denotes the production week. (01 < 02 + ~ « 52 - 53)
XXX - Denotes the production ref. code (1~3 digits).

(4) “JAPAN” indicates the country of origin.

6-2 . Marking layout.
The layout is shown in the attached drawing.
(However, this layout does not specify the size of the marking character and marking position.)

*2  The contents of LEAD-FREE TYPE application of the specifications.

LEAD-FREE TYPE

LEAD FINISH or
BALL TYPE (Sn-Bi)
DATE CODE They are those with an underline.

The word of ” LEAD FREE”
is printed on the packing Printed
label

20041022
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AAAAAAAAAANANA

(Note) It is those with an underline printing in a date code because of a LEAD-FREE type.

N
LH5164A-10LF Y
SHARP JAPAN O | =
O YYWW XXX -
l’})UUUUUUUUUUUULi
|
36.0+0.3
15.24TYP.
Q
)
;8
= <
4
o Q
_Q o
+
n
N
l P-2.54TYP. I 0.5%0.1 " "
DIP028-P-0600-AA852
LEAD FINISH LEAD MATERIAL
LEAD TYPE
Sn-Bi PLATING 42Alloy
NAME E DIP028-P-0600 NOTE : Plastic body dimensions do not include burr of resin.
DRAWING NO. AAS52 UNIT ¢ mm

20041022
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7.Packing specifications.
7-1. Packing materials.

Material name

Material specifications

Purpose

Magazine Anti-static treated plastic Packing of devices.
(15 devices/magazine)
Stopper Plastic or rubber Securing of devices.
Label Paper (lpiece/inner carton) Indication of product name,

quantity and packed date.

Inner carton

Cardboard (600 devices/carton max.)

Packing the magazines.

Outer carton

Cardboard (2400 devices/carton max.)

Outer packing.

(Devices must be inserted into the magazine in the same direction.)

7-2.0utline dimension of magazine.
Refer to the attached drawing.

7-3. Outline dimension

of carton.

Refer to the attached drawing.

8.Precautions for use.

(1)  Opening must be done on an anti-ESD treated workbench.
All workers must also have undergone anti-ESD treatment.

(2) The magazines have undergone anti-ESD treatment.
{3) Be sure to fit stoppers to both ends of the magazine when storing to prevent the devices

from slipping out.
(4) The devices should be stored at a temperature of 5~35°C(normal temperature ) and

maximum relative humidity of 75%, and should be mounted within one year of the

date of delivery.

20041022
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/%::: tn
%3
'}’ s
o 12.5
W
3
§ - 6.0 -
( O)
\ ~
N 1= —
(@] o -—
N . » - - .
~_ J o (@ N -
\"\:\:\ )
J
laa}
|
~N
P
Q
~J
A\
A o HiE AR A Py = AT AR My =95,
n — .
<44 b R E HEAZII2TE0. 4m L7 5,
[~ i NOTES : One end of the magazine(sleeve) is plugged by a rubber
¢ stopper, and the other end is plugged by plastic
pin—stopper.
All tolerances are =£0.4mm unless otherwise specified.
a¥ | %
Name DP600SPK-A2 Note
: HHL
Drawing no. ECV651 Unit E mm

20041022
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s Inner carton

\ Adhesive tape(”H”taping)
\ Inner carton label

Outer carton

0,

Outer carton label

L X WX H
Inner carton — Outer dimensions : 580X 170X 70
Outer carton — Outer dimensions : 600X360X 185

&% | % HHEENBROBA, AL RRDZEBBY T,

NAME E DIP 600 Packing specifications [NOTE There is a possibility different from this specification
E L=-¥iva : when the number of shipments is fractions.

DRAWING NO. ' BJ383 | UNIT : mm

20041022
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(Note) The <LEAD-FREE> display shows a lead-free article.

Inner carton label

(301 LH5164A-10LF < LEAD-FREE >
Iii!!!!!li!!![ﬁﬁ T ——— i

Company code

LH5164A-10LF

Quantity

(3N) 2 600 XXXXXXXXXXXX 103120

“eo v |1 AR O

g LH516A2

parc o, ey | NN

L YYYY. MM. DD TYPE : A

_ SHARP MADE IN JAPAN  EIAJ C-3 <RMK> XXXXXXXXXXXXXXXXX
Packed date \ |

The country of origin | Assembly management No. I

(It displays, when the countryl
of origin is Japan.)

Outer carton label

The country of origin
(It displays, when the countryl
of origin is Japan.)

Part No.

<LEADFREE>/

(SHARP)

L

T

/

(Q) QUANTITY : 2400 MADE_IN JAPAN

RN

YYYY. MM. DD

[Product namel-=( (P)CUST PROD 1D : LH5164A-10LF

AR RER AR

XXXXXXXXXXXX
SHARP

L

iPacked date!

(Former) EIAJ B Standard conforming

20041022



Dt Wt A



Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:

© View LH5164A-10LH on WIN SOURCE

@ Eharg Microelectronicé Information

Optimize Your Supply Chain with WIN SOURCE Solutions

Global Sourcing Solution
Obsolete Management
Cost Control Management
Shortage Management
Alternative Solution

Excess Inventory Management


https://www.win-source.net/products/detail/sharp-microelectronics/lh5164a-10lf.html
https://www.win-source.net/manufacturer/sharp-microelectronics

