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1. General Description

-

The LH5116NA-10 is a static RAM organized as 16,384(2,048 word x 8bit)
fabricated with a CMOS silicon gate process.

It's main features include:

F eatures
O Access time (MA X.) and dissipation current (MAX.)
1 00ns / 4 OnA
Single 5V power supply (5 V1 0%)
Full static operation requiring no clock and refresh cycle
A1l input and output TTL compatible

Three state output

OO OO0O0

Pin configuration is compatible with industry standard
16K EPROM/MASK ROM
O Standard 2 4 -pin Small-Outine Package ( SOP)
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2. Pin Configuration
A 010 24 Vee
Ac [ 23 % Ao
As [s3 22[ ] A,
A, [+ 21 JWE
A, [s 20[ ]OE
A: []s 190 A
A [7 18[]Cs
Ao [18 17[] 1/0,
1/0, [9 16[]1/0,
1/0:[J10 15[ ] 1/0
1/0,[J11 14[]1/0;s
- GND [f12 13{]1/0,4
Pin name Signal
Ag ~Ajo Address input
cS Chip select
OE Output enable
WE ¥rite enable
1/0,~ 1/0g | Data iaput/output
Ve Power supply
GND Ground
3. Operating Mode
CS|{WE|OE | Mode 1/0, ~ 1/0s | Supply currenat
H X X Deselect High impedance | Standby (I ccp)
L L X ¥rite Data input Operating(I cc)
L H L Read Data output | Operating(I cc)
L X H | Output disable {High impedance | Operating(l cc)
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4 . Block Diagrain
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5. Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee -0.3~+7.0 \'
Input voltage VIN —0.3~Vece+0.3| V
Operating temperature | Topr 0~+170 C
Storage temperature Tstr | —55 ~+150 C
6. DC Electrical Characteristics
Vee=5V*10%,Ta=0~+T70%C
) Parameter Symbol Conditions Min. | Typ. Max. Unit
Input”LO¥" voltage ViL -0.3 0.8 v
Input"HIGH voltage V iH 2.2 Vee+0.3 V
Output”"LO¥ voltage VoL Ioo= 2.11A 0.4 \'
Output"HIGH voltage V oH Iou=—1.0mA 2.4 \'
Input leakage currentj! Iy !| VinN=0~Vec 1.0 A
Output leakage 1 T o!{CS=ViH.Vio=0V~Vcc 1.0 kA
current
Dissipation current 1| Iccy | CS =0V, other input is 0V~
Vee, I ,o=00A,(OE=Vcc) 25 30 nA
Dissipation current 2| Iccz | CS =V r,other input is Vo
k ~Vin 1 L 0=00A,(OE =V p) 30 40 nA
Standby Dissipation | IccL | CS2Vee— 0.2V 1.0 |[uA
current other input is 0 V~Vece 0.2% | pA

Note) kTa=25°C
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7. AC Characteristics

Read cycle
Vee=5V210%,Ta=0~+70%C

P arameter Symboll M1 N | MAX | Unit
Read cycle time trc 100 ns
Adress access time tAA 100 ns
Chip enable access time tacs 100 ns
Output floating hold time with respect to chip select | tcLz 10 s
Output enable access time toe 40 ns
Output floating hold time with respect to outptt enable toLz 10 ns
Output floating time with respect to chip select tcHz 0 40 ns
Output floating time with respect to output enable touz 0 40 ns
Previous read data valid with respect to address change ton 10 ns

Tining Chart [NOTE]

tre

Ao~ Ao ) X

- taa el - ton —ﬂ

TS T\\ tacs j|7—7-/—‘
AN

tcuz/
S toe
OF /
OE O\\Ck £,/
<— torz —2 < :
terLz oHZ
Dour ( / \L/

Note) WE is "High level during the read cycle
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Write Cycle .
Vee=5V+10%.Ta=0~+707%C
Parameter Symboll MI N | MAX | Unit
¥rite cycle twc 100 ns
Chip enable to write tow 80 ns
¥rite delay taw 80 ns
Address setup time tas 0 ns
¥rite pulse width twp 60 ns
¥rite recovery twr 10 ns
Output floating time with respect to write pulse twHZ 30 ns
Data setup time tpw 30 ns
Data hold time tDH 10 ns
Output floating time with respect to write tow 10 ns
Output hold time with respect to output enable toHz 40 ns
Tining Chart(No.1)[Notel,86]
twc
N/~
Ao~ Aro ) >‘L\
taw twr [Note3]
s W\ tox 1/////
A ~.
twe[ Note2]
“’E \ \ Z{
NN /
twnz[ Noted ] tow[Notq'T]
MNAVMAAAA AN
Dour 7 7 77 7 ton[ Note 83\
~ tDw P
/" /
Dn >%




LH5116NA

SHARP
Timing Chart (No.2) ( Note 1) .
twe >
7 .
Au"'Axu ‘/71 /;\\
- tAw \: >
1 twrl Note 3

Ol
m
"
A |

}
&

- tow S
s T_\AT / ! / // //" / // //
@é}‘t < twp[ Note 2 ] g
e AN /
touz[NoteﬁI] _ tow lm—%[’:u“e'”
\UAVAVANANAN 7
Dot T/ /77777 tow
[NOTE €1 S ton[ Note 8 ]
Din L \VAVAVYA
\ N/ \/
(NOTE] ‘
1. WE must be High when Ao~ Ao svitch between high and low.
2. ¥rite cycle occurs during a overlapping period of TS = Low an WE = Low(typ).
3. twr represents the time interval between the earliest rising edge of CS or WE and
the end of write cycle.
4 . Since during this period, I /O pins assume output state.no input signal 180" out of
phase with an output signal is admitted.
5. If the rising edge of CS occurs simultaneously with or after the falling edge of WE
the output buffer assume high impedance state.
6. 6_§ nust be kept Low level.
7. Dout generates data in phase with input data for the write cycle.
8. If both €S remain Low during this period, I /O pins assume output state.

At this point.no data input signal 180° out of phase with an output signal.
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1 . Package Outline Specification
Refer to drawing No.AA941—-001 -

2 . Markings

92 — 1. Marking contents

(1) Product name

(2) Company name : SHARP
(3) Date code

(Example) 88 29 XX X-- Indicates the product was manufactured
f ! { in the 2 9th week of 1988.

| [ L— — Denotes the production ref.code (1~3)

LH5116NA-10

I L.— — - —— Denotes the production week.
| (01,02,03, ¢+ » » « +52.53)
b e - - — — Denotes the production year.

(Lower two digit of the year.)

(4) The marking of “ JAPAN " indicates the country of origin.
2 — 2. Marking position

Refer drawing No.AA941-001
2 — 3. Marking color '

Silver

3 . Packing Specification
3 — 1. Packing materials

Material Name

Material Specification

Purpose

Magazine

Quter case

Anti-static treated plastic
(30devices /magazine )

Cardboard

Packing of device

Indication of product name,quantity
and date of manufacture.

Quter packing of magazine

3 — 2. External Appearance of Packing
Refer to dravwing No.BJ 200-011

4 . Precausion For Unpacking
(1) Unpacking should be done on the stand as well as human body treated with
anti-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 froa slipping.
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A C Characteristics Test Conditions

1

B & #
Input pulse level ViN=2.2V,V;L=0.8V
Input rise and fall time 1 Ons
1/0 timing reference level 1.5V
Output load 100pF+1TTL

8 Data Hold Characteristics at Low Supply voltage

Ta=0~+70%C

Parameter Symbol | Conditions MIN|TYP |MAX ! Unit-
Data hold supply voltage | Vccor
CS=Veer—0.2V 2.0 v
Data hold supply current | Iccor{ CS2Vceor— 0.2V 1.0 |uA
Vceor=2 V 0.2k %k A
Chip Select
Setup time tcor 0 ns
Chip Select
Hold time tr trck ns
Note *Read cycle time *k%at Ta=257
Veo : Data hold sode
4.5V -------- \ ------------------------------
Vecr - N
L CS2Veer— 0.2V
CS
ov

9. Pin Capacitances
Ta=25C,.f=1MHz
Parameter Symbol | Condition MIN|TYP|MAX/|Unit
input capacitancg C V=0V 7 pF
1/0 capacitance | Ci/o0 | Viro=0V 10 pF

13



SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
Suggested applications (if any) are for standard use; See Important Restrictions for limitations on special applications. See Limited
Warranty for SHARP’s product warranty. The Limited Warranty is in lieu, and exclusive of, all other warranties, express or implied.

ALL EXPRESS AND IMPLIED WARRANTIES, INCLUDING THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR USE AND
FITNESS FOR A PARTICULAR PURPOSE, ARE SPECIFICALLY EXCLUDED. In no event will SHARP be liable, or in any way responsible,
for any incidental or consequential economic or property damage.

SHARP.

NORTH AMERICA

EUROPE

JAPAN

SHARP Microelectronics of the Americas
5700 NW Pacific Rim Blvd.

Camas, WA 98607, U.S.A.

Phone: (1) 360-834-2500

Fax: (1) 360-834-8903

Fast Info: (1) 800-833-9437
www.sharpsma.com

TAIWAN

SHARP Microelectronics Europe

Division of Sharp Electronics (Europe) GmbH

Sonninstrasse 3

20097 Hamburg, Germany
Phone: (49) 40-2376-2286
Fax: (49) 40-2376-2232
www.sharpsme.com

SINGAPORE

SHARP Corporation

Electronic Components & Devices
22-22 Nagaike-cho, Abeno-Ku
Osaka 545-8522, Japan

Phone: (81) 6-6621-1221

Fax: (81) 6117-725300/6117-725301
www.sharp-world.com

KOREA

SHARP Electronic Components
(Taiwan) Corporation

8F-A, No. 16, Sec. 4, Nanking E. Rd.
Taipei, Taiwan, Republic of China
Phone: (886) 2-2577-7341

Fax: (886) 2-2577-7326/2-2577-7328

CHINA

SHARP Electronics (Singapore) PTE., Ltd.

438A, Alexandra Road, #05-01/02
Alexandra Technopark,
Singapore 119967

Phone: (65) 271-3566

Fax: (65) 271-3855

HONG KONG

SHARP Microelectronics of China
(Shanghai) Co., Ltd.

28 Xin Jin Qiao Road King Tower 16F
Pudong Shanghai, 201206 P.R. China
Phone: (86) 21-5854-7710/21-5834-6056
Fax: (86) 21-5854-4340/21-5834-6057
Head Office:

No. 360, Bashen Road,

Xin Development Bldg. 22

Waigaogiao Free Trade Zone Shanghai
200131 P.R. China

Email: smc@china.global.sharp.co.jp

SHARP-ROXY (Hong Kong) Ltd.
3rd Business Division,

17/F, Admiralty Centre, Tower 1

18 Harcourt Road, Hong Kong
Phone: (852) 28229311

Fax: (852) 28660779
www.sharp.com.hk

Shenzhen Representative Office:
Room 13B1, Tower C,

Electronics Science & Technology Building

Shen Nan Zhong Road
Shenzhen, P.R. China
Phone: (86) 755-3273731
Fax: (86) 755-3273735

SHARP Electronic Components
(Korea) Corporation

RM 501 Geosung B/D, 541
Dohwa-dong, Mapo-ku

Seoul 121-701, Korea

Phone: (82) 2-711-5813 ~ 8
Fax: (82) 2-711-5819
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