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SPECIFICATIONS

Product Type 16M bit MASK ROM
LHOBTRXX
Nodel No. (LH53B16ROON) '
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%This specifications contains 14 pages including the cover and appendix,
If you bave any objections, please contact us before issving purchasing order.
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DATE:
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BY: .
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Dept. General Manager

REVIEWED BY: PREPARED BY:

Y Hatta . Keshibang

Engineering Dept, 1
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Tenri Integrated Circuits Group
SHARP CORPORATION
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@®Handle this docurent carefully for it contains material protected by international
copyright lav. Any reproduction. full or in part, of this material is prohibited
without the express written permission of the company.

®%hen using the products covered hercin, please observe the conditions written herein
and the precautions outlined in the followling paragraphs. In no event shall the
company be liable for any damages resulting from failure to strictly adhere to these
conditions and precautians,

(1) The products covered herein are designed and manufactured for the following
application areas. Yhen 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 equipnent listed in Paragraph (3).

-0ffice electronics

*Instrusentation and measnring equipment

+Maching tools

+Aydiovisual equipment

~Hone appliances

sCommunication equipment other than for trunk lines

(2) Those contepplating 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 equipsent

*Hainframe computers S
«Traffic control systeas 1 '
-Gas leak detectors and automatic cutoff devices '

«Rescue and security equipmeént
+Other safety devices and safety equipment, etc,

(3) Do not use the products covered herein for the following equipsent which
demands extremely high performance in terms of functionality, reliability, or
accuracy.

+Aerospace equipment

«Conmunications 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 reparding the Interpretation of the
above three Paragraphs to a sales representative of the company.

@®Please direct all queries regarding the products covered hereln to a sales

representative of the company.

59 d p4:60 (¥) B2 'Cl 46,




SHARP

RPN A N LR

LH53B16ROON

* o S gl N € ey e
 Kaoy Bt tan

L >

—— ot i gt oY ma e v Sk

s

10.

1L

12.

CONTENTS

General Description

Features

Block Diagram

Pin Connections

Pin Description

Abgolute Haximum Ratings:
Operating Ranges

D.C, Blectrical Characteristics
A.C. Electrical Characteristies
Timing Chart

Note

Package and Packing Specification

P.2
P.2
P.3
P. 4
P.4
P.5
P.5
P.5 |
.l
P.7
P.7

P.8.

99 'd

p4:60 (¥) 8¢ 2l 'S6,

XL TR O LV




A, IR

SHARP

- e v —— e 4 ormmans &t caees

" LHS53B16ROON

. L
[ UV 1225 - S

TU AT ILD

7

LS NIt R

2

1. General Description

The SHARP LHSB7Rxx(LH53B16ROON) is a 16Mbit CHOS.mask RON (mask-programmable
read-only nemory), produced by the silicon gate CHOS process,

2. Features

Memory organization selection
1,048,576 x 16-bit ( Yord mode
524,288 x 32-bit (Double Yord mode
Single +5V Power supply
Static operation
Input/Output TIL compatible

3-state output

120ns (max.)
50ns (max.)

Access time:
Access time in page mode:

Addressable page: 4 Double words or § wotds
T0Pin~-SSOP
Supply current

Operating: 180mA (max.)
Standby : 300gA (max,)

QOthers
Noh progranmable’

Not designed or rated as radiation hardened

CNOS process(P type silicon substrate)

: :'_-=Vn.)
: "'Vln)

L9
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3. Block Diagranm
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4. Pin Connections

0 1 © 10wEIN.C.
Al T2 693 N.C.
A2 33 88 N.C.
43 4 6713 ¥
M 5 86 1 OF

. A5 6 g5 [ CE
Yee . 7 64 [ GND
D 8 63— D31/4-1 (Note)
D16 =39 62 £33 D15
D1 16 61 =1 D30 |
D17 411 60 =0 D14 l
GND 4 12 59— GND
VYee 313 58 Vee
D2 14 57 D29
D18 .= 15 56 [ D13
D3 16 7Opin-SSOP 55— D28
D19 C417 54 £ D13
D4 118 53 [ D27 .
D20 ] 19 523 Dp1) '
Do 320 51 [/ D28 ;
p21 421 50 . D10 :
GND . 22 49 3 GND
Vee £71923 48 Vee
D6 24 , 47 D25
P22 .95 46— D9
p7 28 . 4531 D24
D23 197 44108
GND ] 28 433 Vee
A6 29 42 N.C.
AT £330 41 A8
A8 331 40 A17
A9 C39 397 A16
A10 |33 38D ALS

_ All r 3¢ 371 Al4

K127 35 361 K13 1

(Note)
The D31/A-1 pin beconss LSB address input (A-1) when the ¥ pin is set to
be low in word mode , and data output (D31) when set to be high in double word mods.

5. Pin Description

A-1 ~ A1 Address input (page mode operation)
A2 ~ Al8 Address input
Db ~ D31 Data output
¥ x16bit/x32bit(word/double word) mode select input (Note)
CE Chip enable input (Note)
OF OQutput enable input (Note)
Yee Power pin (45V)
GND Ground
N.C. Non connection

69 'd
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(Note)
CE | CE ¥ | A1 Data output Address input | Supply
(D31} D0~D15-pin | D16~P31~pin | LSB iSB current
H X X X MHigh Impedancelligh Impedancd -— - Standby
L H X | X Righ Impedancelligh Impedancd — - Operating
L| L[| B | - D0~D15 D16~D31 | AD A18 | Operating |
L L L L DO~D15 High Impedancd A-1 AlB Operating
L L L R D16~D31 Migh Impedanced A-1 Al8 | Operating
X:Don’ t Care
. Absolute Maximum Ratings
Itenm Symhol Rating Unit
Supply voltage Vee -0.3 ~ +7.0 v
Input voltage Vi -0.3 ~ Vee+0.3 v_ |
| Output voltage Vour -0.3 ~ Vcec+0.3 )
Operating temperature Toarr 0 ~ +70 C
Storage temperatute Tsra -85 ~ +150 °C
. Operating Ranges
Ta=0~4707
Iten Symbol ¥ip, Typ. Nax, Unit
Supply voltage Vee 4.5 5.0 5.5 \J

0L'd
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8. D.C. Electrical Characteristics
Vee=5V+10%, Ta=0~+70%
Itea Symbol | Test conditions Nin. Rax. init | Note
Input high voltage Vir 2.2 [Vect0. 31 V
Input low voltage Vi -0.3 0.8 Vv
Qutput high voltage Von | Low=~40004 2.4 \' ]
Output low voltage Vou | Ior=2, 0uA 0.4 Vv
Input leakage current | Tosl| Vin=0V~Yee 10 aA
Output leakage current || I.o!{ Vour=0V~Vce 10 imA 1
Supply current(Operating)] 1ceci| tac=120ns 180 mA 2
Supply current . 1sm; EE=VIH 2 mA
(standby) I3s2| CE=Vcc-0.2V 300 LA
Input capacitance Cin | f=1lHz, 10 pF
Output capacitance Cour | Tan25¢C 10 pF
Notel: QE = Vix
OE = Vin (Output is open)
Note2: Yin = Vin, Vi
CE = V¢ (Output is open)

9. A.C. Electrical Characteristics

Vee=5V1108, Ta=0~+707

Iten Symbol Hin, Hax. Unit

Read cycle time tze 120
Address access time tas 120
Chip enable access time tacs 129
Page address access time taea 50
Dutput enable delay time tos 50 ns
Output hold time ton _B
Qutput floalting time tanz \ 40 '

| tonz ' (Note)

I
Test Condition

Input voltage amplitude 0.4V ~ 2,6V

Input signal rise time : 10ns

Input aignal fall time : 10ns

Input/Output reference level : 1.5V

Output load condition : 1TTL + 100pF

(Note) Determined by the time for the output to be opened,
( irrespective of output voltage )

IL'd
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10, Timing Chart

i)Read cycle

tac 9{
A-1~A18 %
(A0-A18)— K X
— tu(Note) ————>
— e
G /
tace (Note) ——> — tour —>
OF 4//
ttot (Note) —> < tom
D0~D15 277
(D0~D31) —QEEEK___VALDD e
&— too —>

ii)Page mode read cycle

A2~A18 . —>C
G0AD XX X X
tullote) 2 DAtingioieyS tmmore)é touw -

CE
tacz (Note) = the )
3 -ﬁt J
twQote) 2] A ta <] > t“lé ) tmfe %l ton
(ggzgg) ( VALID ; ( PALID KK VALID ‘W VALID

Note: The output data becomes valid when the last interval, t..
tars or Tos have concluded.

. tace,

11. Note

It is recommended that a decoupling capacitor be connected belween
Yee and GND~Pin.

cl'd L5:60 (¥) 822196,
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12 Packate and packing specifieation|

1. Package Outiine Specification
Refer to drawing No, AA1116

2. Markings
2 — 1. Marking contents
(1) Produet mame : OD0QDOODODO
(2) Company ntme : SHARP
(3) Date code
(Bxample) YY WW X K X Tndicates the product was mawufactured
in the ¥¥Wth week of 19YY,
L Denotes the production ref.code (1~3)
— Denotes the production week,
(01,02,08,« - - - +§2,58)
* Denotes the production year,
(Lower two digits of the year.)
(4) The marking of “JAPAN™ indicates the country of origlm.
2—2, Harking layout
Refer to drawing No, AA1116
(This layout do not define the dimensions of marking character and aarking position.)

8. Packing Specification (Dry packing for surface mount packages)

Dry packing is used for the purpose of maintaining IC quality after mounting
packages on the PCB (Printed Cireuit Board).
When the epoxy resin which is used for plastic packages 1s-stored at high
humidity, it nay sbsord 0,15% or more of its weight in meisture. If the surface

" mount type packige for a relatively largs chip absorbs a large smount of moisture
between the epoxy tresin and imsert material (e.g. chip,lead frams} this moiatare
may suddenly vapotize into steam whon the entire package is heated dJuring the
soldering process (e.g, VPE). This causes expansion and results in separation
between the resin znd Insert material, and sometimes cracklag of the package,
This dry packing is designed to prevent the adove problem from ocearring in
sutface nount packages.

8 — 1. Packing Materials

Yot

Material Name Neterial Specificaiton Purpose
Hagazine Anti-static treated plastic | Packing of devige
_ __(lﬁdevi_cgi‘_/gl_:yine)_ i

eappen 7 |Biiatic or vawer | Fixivg ol devizs -1 oo |
Cap-'_—_m ~_.P}_astic . ____(Ec_aps_]bag) ]_fixiqn;—of M:::;i-;l: ________
Vanminated aluminun | Aluminum polyatbyleme  Drying of device |

— by o (Mheglease) )
Destecant _ " " ISilica gel —~ 77" "“YDrying of device _____ |
Tauner sate | Card board (500doviees/ease) | Packaging of dovice |
Label Paper Indicates part ntumber,quantity
__________________________________ and date of manufacture
Outer case Card bosrd Quter packing of M&;z_i;e T

(Devices shall be inserted into a magazine (sleeve) in the same direction.)

€Ld LG:60 (¥) B2 2156,
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3—2, Outline dimension of magszlne (sleeve)
Refer to attached drawing

4. Storage and Opening of Dry Packing

4—1, Store under conditions shown balow hefore opening the dry packing

(1) Temperature range * §~40C
(2) Humidity : 80% RH or less

4 — 2, Notes on opening the dry paeking
(1) Before opening the dry packing, prepare & working table vhich is
grounded against ESD and use a grounding strap.
(2) The magazine has been trested to be conductive or anti-static. If the
device is transforred to another magazine, use 2 equivalent magazine.
(8) 4 stopper is inelwded with the magasine, Before storage, meke sare the

stopper is inserted,

4~ 38, Storage after opeming the dry packing

Perform the following to prevent adsorption of molsture after opening,

(1) After opening the dry packing, store the 1Cs in an eavitronment with a
temperature af 5~257C and a relative humidity of 60% or less and
nount IC2 within 4 days after opening dry packing,

(2) 7To re-store the ICs for an sxtonded period of time within 4 days after
opening the dry packing, use a dry box or re—seal the ICs in the dry
packing with desiccant (whoeg indiceter is blue), and store in an
environment with a temperature of 5~40°C and & relative hunidity of
80% or loss, and motat ICs within 2 wesks,

(8) Total period of storage sfter first opening and re-openlnr is within
4 days, and store the ICs in the same enviromment az seotion 4-3. (1),

First opening+—-X; ——+re-sealinge——-Y—~-rre-openingr—-Xs——+ndunting

~O— —O- -O— O
ICo indry | 5~25%C L s~0c I st !
packing | BO%RH or less | BO%RH or less | 60%RH or less |

X,+ X, within 4 days
Y :twithin 2 wveeks

4 — 4, Baking (drying) bsfore meounting

(1) Baking is necessary
(A) If the hunidity Iadicator in the desiceant becomes pink
(B) If the procedure in section 4—3 could not Hs perforned

(2) Retommonded baking conditions
If the above conditions (A) and (B) are applicable, bake it defore
mounting., The racommended conditiens ate 16~24 hours at 120°C or 5~10
hours ¢t 150°C, Note that the standard magzzine cam not be baksd Use
the heat resistant magazine.

(3) Storage after bakiag
After baking ICs, store the ICs in the same euviroument as sectiom

4-3. (D,

bL'd
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5, Surface Mount Coaditions
Please perform the following conditions when mounting ICs not to deteriorate IC

quality,

5~ 1.S0ldering conditions(The following conditions arte valid only for one time soldering.)

Younting Method Tenperature and Duration Measurement Point
Reflow soldering | Pesk temperature of 240°C, 1C surface
(air) duration less than 15 seconds

above 280°C, temperature
increase rate of 1~4°C/tecond

o o ot s o . o ) Sk ey e S YD hm o o o = = ¢ o — . - —— T} - —— . e = = A o A — o ]

Vapor phase 215C or less, duration less Steam
_____ solderring | than 40 seconds above 200C__| |

Manual soldering | 260°C or less, duration less | IC outer lead surfice
{s0lderiug iron) | than 10 secands

BE—~2, Conditions for removal of residual flux
(1) Ultrasonic washing power : 25 Watts/litor or less
(2) Washing tine ¢ Tota] 1 minute maxinum
(3) Solvent tempsratare : 15~40C

§Ld
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. NOTES : Stopper which {1 set at the both ends of magazine (slsava)
is wade of rudder.
All toleramces are =£0.4nm unless othervise specified.

£ | W%
NAE!  SOPS500SPN-A2 NOTE
I BT |

DRAWING NO. | &v727 | wNiT ! mm
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