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[Note)

This document contains confidential information such as copyright and know-how
belonging to Sharp Corporation. The information herein shall therefore be used
exclusively for the design of systems utilizing this product and may not be used
for any other purpose. ’

This document shall not be reprinted or disclosed to any third party without the
prior written consent of Sharp Corporation.

This product is designed to be used in electrical products such as office equip-
aent, audio-visual equipment and other consumer products. You are requested to |’
contact Sharp Corporation if you intend to use this product for specific appli-
cations such as automobiles, trains or aircraft which have critical control or
safety requirements, antidisaster, anticrime systems or any other applications
which require extremely high reliability. This product shall not be used in’any
sedical equipment which affects human life. T '
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1. General Description

F eatures

QOAccess time
O Current Consumption Operating

2. Pin Configuration

A
Az
A,
A
A,
A,
A,
A
A,
A,
1/0,
1/0:
1/0;
GND

S tandby

Data retention
OSingle 5V power supply
OFully static operation
OA1l inputs/outputs T T L compatible
O Three—state output
ONot designed or rated as radiation hardened
O28pin SOP (SOP28-P-450) plastic package
ON - type bulk silicon

OOperating temperature is —40C to +83%C
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10 19 (1
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(Top View)

v:c
WE
A
A,
A,
An
OE
Ao
CE
1/0:
1/0+
1/0%
1/0s
1/04

++++ 90ns (Max.)
e+ TO0mA (Max.)
= s s 15mA'(tnc.twc=1ﬂS.;tYp.)
soe» 40pnA (Max.)
LA 1[!.:\ (Vccnl=3V.Ta=25°C)
cee. BVE10%

LH52B256HN-90LL is a static RAM organized as 32, T68words x 8bits
fabricated with a CMO S silicon gate process.

Pin Name Signal
Ao to ¢ A4 | Address inputs
E_E_ Chip enable input
WE Write enable input
OFE Qutput enable input -
1/0, to 1/04 Data inputs/outputs
Vee P ower supply
GND G round

R R R L
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Address
Buffer

Memory Array

9 Row
’ Decoder 512x64x38
6 C oluan
y Col
- D ecoder olumn Select

TE
CE @-| Control
Logic

i)

OE.WE

Control
WE Logic

1/0 Buffer

D-1--0B-0-0-19-0—
1/0,1/0;1/041/0,1/051/041/071/04

LHS52B5HN 3
3. Operating Mode
CEJWE|QE Mode 1/0: to 1/0, Supply current -
H % * S tandby High impedance Standby (I sa)
L1 L | * Write Operating (I cc)
L H L " Read Operating (I cc)
L H H | Output disable | High impedance| Operating (I cc)
(x=H or L)
4. Block Diagran
28 Vee
1GND

EE 8120798 DOL7259 174 WA
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5. Absolute Maximum Ratings
Parageter Symbol | Rating Unit
Supply voltage(*1) Vee -0.5 to +7.0 \'
Input voltage (¥1) Vs —0.5(2) to Vec+0.5 \'
Operating temperature | Topr -40 to +85 c
Storage temperature Tstg -65 to +150 T

Note)* 1. Maxioum applicable voltage on any pin with respect to GND.
% 2. -3.0V for pulse width<50ns.

6. Recommended D C QOperating Conditions

(Ta=-40C to +85C)

Parameter |S ymbol Min. T yp. Max. Unit
Supply voltage| Vec 4.5 5.0 5.5 \'2
Input voltage| Via 2.2 Vee+ 0.5 \2

Vi - 0. 5(*3) - 0.8 \'2

Note) x 3. -3.0V for pulse width<350ns.

7. DC Electrical C haracteristics

(Ta=-40"C to +85%C, Vcc=5V +10%)

Parageter |8 ymbol Test Conditions Min. | Typ. | Max. | Unit
Input leakage | I.: Vin=0V to Vee -1 1 uA
Current :
Qutput leakage! I.o CE=Vi Ol‘ﬁ:Vm
Current V:iee=0V to Veo -1 1 @A
Operating Icc Miniguz Cycle
Supply Current Viz=ViL or Viu 70| mA

Ix/o=‘0mA. CE=Vn.
teac, twe=1lyus :
Vix=ViL 0or Viu 15} 30| »A

I:/o=OEA. CE=VH.
Standby Iss CE2Vec—-0.2V 40 uA
Supply Current | Iss, CE=Vu 3.0 mA
Output voltage | Voo | Ior=2. 1mA 0.4 Vv
Von Iou=~-1.0nA 2.4 \'

) ' M 31807984 001720 99 W
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8. Test Conditions of AC C haracteristics

Input pulse levels 0.6 to 2.4V

Input rise/fall times 10 ns

Input/output reference levels 1.5V

Qutput load 1TTL+C. (100pF)
(Including scope and jig capacitance)

9. AC Characteristics

Read Cycle .
(Ta=-40C to +85C, Vcc=5V =10%)
Parameter Symbol | Min. | Max. |Unit
Read cycle time tre 90 ns
Address access time taa 90| ns
Chip enable access time tacs | 90| ns
Output enable access tize tos | | 501} ns
Output hold time ton 10 ns
" CE Low to output in Low impedance tuz 10 ns |*4
OF Low to output in Low impedance torz 5 ns [% 4
CE High to output in High impedance tuz 0]l 40| ns {*x4
OE High to output in High impedance | touz 0] 40 ns j*x4

Timing Chart (% 5)

tre

Address >( X

E———  taa —_— . .
OF  _NONCN N\ K .4 VA4
e 5
E_i . : N étm.z')1 . /[/[// / /
tacs tonz >
tuz
Door fez Data Valid —

Note)* 4. Active output to High impedance and High impedance to output'active tests
speczfled for a =200a¥ transition from steady state levels 1nto the test load.
%*5. WE is *High' level during the read cycle.

I 41480798 0017261 622 MR
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Write Cycle _
(Ta=-40C to +85°C, Vece=5V £10%)

P arameter [Symbol | Min | Max. |[Unit
Irite cycle time twe 90 ns
' CE Low to end of write tew 70 ns
Address valid to end of write taw 70 ns
Address setup time _ Tas 0 ns
¥rite pulse width twr 65 ns
Trite recovery time twa 0 ns
Input data setup time tow 35 ns
Input data hold time tox 0 ns
VE High to output in Low impedance tow 5 ns |* 6
YE Low to output in High impedance twz 0 40} ns |*6
"OE High to output in High impedance touz 0 40| ns [*6

Tiping Chart (OE Controlled)

twe %
Address ){ ] -/

tam twn | GFIO)
15 few ]
TE SN N (+8) XN/
' tas — twe twn 10
(9 (D e

(+12) <—-—-——tonz———a1
Dere SSS S TSN

/l 7 7 L 7 Z

e—. tow —SK&— ton e‘ |

Dx

Data Valid
(*11)

s

B 31380798 00}72ke 769 W
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Timing Chart (OE Low fixed)
twe
Address X
taw —> tw_| (x10)
'L< tc' f //
TE N NN R ) AN/
I tas —) tws t" (x10)
: €1)]
—_— ) NN _ 1'g
WE G, \\ N /] / / /
I (*13)
(*x12)
. t
b TSNS S OSSN St
eur / _/ /J /S S 7 .
< tow —&— tnu’>1
Dx Data Valid M
(*11) !

Note)* 6. Active output to High impedance and High impedance to output active
tests specified for a +200mV transition from steady state levels into the
test load.

* T. The mtmg occurs during a overlapping penod of CE="Low, ..
and WE =" Low' (t=r).

% 8. tew is defined as the time from CE Lov transition to the end of writing.

* G. tas is defined as the time from address change to the start of writing.

#1 0. twr is defined as the time from the end of writing to address change.

*11. When I /0 pins are in the output state, input signals with the opposite
logic level must not be applied.

%12. If CE Lovw transition occurs at the same tme or after WE Low
transition, the outputs will remain High impedance.

.%13. If CE High transition occurs at the same time or before WE High

transition, the outputs will remain High impedance.

M 3130798 0017263 LTS5 WH
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1 0. Low Voltage Data Retention Characteristics

(Ta=-40C to +85%C)

ov

P arameter S ymbol | Condition Min. | Typ. | Max. |Unit
Data retention Vecon | CE2Veenz—0.2V
supply voltage 2 5.5 V
Data retention | Icecon| Veeon=3.0V i Ta=25T 1 |uA
supply current i Ta=00~+40Y 3 {uA
CE2Veer—0.2V 20t A
Chip enable teon )
setup time 0 ns
Chip enable ta (x14)
hold time ! tre ns
Note)* 1 4. Read cycle time.
T iping Chart
v Data retention mode
cc
4.5V o -
2.2V
Vccnj \‘ — '/ \\
—_— CE=2V -0.
CE =Veenn—10.2V

11. Pin Capacitance

T

' (Ta=25C,f=1MHz)

- Parageter S ymbol Conditio n Min. | Typ. | Max. {Unit
Input capacitance | Cix Vie =0V 9 pFP %15
1/0 capacitance Cis0 Vie=0V 10

Note) % 1 5. This parameter is sampled and not 10096 tested.

pF |*15

B 81807968 0017264 531 WN
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12 Package aand packiag specifi

cation |

1. Package Outline Specifi
Refer to drawing

2. Markings
2—-1. Marking contants
(1) Product name
(2) Company name
(3) Date code
(Example) YY

cation

No.AA931

LHS2B25S6HN-90LL

SHARP

WwW X X X

2-—2. Markisg layout
Refer to drawing

packages on the P

surface mount pac
3 =1, Packing Materigls

¢ s o o

[ndicates the product was manufactured
in the WWth week of 19YY,
Dezotes the production ref, code (1~3)
- Denotes the production week.
(01,02,03,
-+ Denotes the production year.

§2,53)

(Lower two digits of the year.)

No.AA931

CB (Prioted Circuit Board).

kages.

(4) The marking of “JAPAN" indicates the country of origin.

3. Packing Specification (Dry packing for surface mount packages)
Dry packing is used for the purpose of maintaining IC quality after mounting

(This layout do not define the dimensions of marking character and marking position.)

When the epoxy resin which is used for plastic packages is stored at high
humidity, it may absorb 0.15% or more of its weight in moisture. If the surfice
mount type package for a relatively large chip absorbs 2 large amount of moistare
betweenr the epoxy resin and imsert material (e.g. chip,lead frame) this moisture
may soddenly vaporize into steam when the entire package is heated during the
soldering process (e.g. VPS). This causes expansion and results in separation
between the resin snd imsert material, and sometimes cracking of the package,
This dry packing is designed to prevent the above problem from occurring in -

Material Nane

Material Specificaiton

Purpose

Magaziae

—— e — ————— > oy o o}

— — —— . — = —— = ]
. - > > ——— - . . = ==

o ———— — ——— . —— > .

Outer case

Anti-static treated plastic
(25devices/magazine)

p e o s s e s . e o ————— — -

- ——— —— —_—— . —— —————— " -~

Alominum polyethylene
(1bag/case)

— ——— — o — o —— —— T — .
————— ———— — - — . —— —— ——

- — - - ——— - ——— —— > ——

T — ——— — — —— —— — — — —— > §

Card board

P - — ———— " A T —————— i - —. ——— — — — U " - — T -

Packing of device

P - D — —— —— — i — o >~ ———

o o i s e ot o - — . — -

e e L e e prUp—

e e - —— . —————— . A - o o o ——

Indicates part number,quantity
and date of manafacture ="

Quter packing of Magazine

{Devices shall be ins

erted into a magazine (sleeve)

in the same direction.)

ISSUE DATE | " 94.08.25 )
TSSUE NUNBER | §40825-08 | 7, Afarsr /M’ r (Lo Ll
§/C NUMBER _| LHS2BSAN (DOCUMENT No, 931-SDE)

B 5180798 0017265 4785 WA
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3 —2. Outline dimension of magazime (sleeve)
Refer to attached drawing

4. Storage and Opening of Dry Packing

4~ 1. Store ander conditions shown below before opening the dry packing
(1) Temperature range : 5~40C
(2) Humidity : 80% RH or less

4 — 2, Notes on opening the dry packing
(1) Before opening the dry packing, prepare a working table which is
groanded against ESD and use a2 grounding strap.
(2) The magazine has beea treated to be conductive or anti-static. If the
device is transferred to another magazine, use 2 equivalent magazine,
(3) A stopper is included with the magazine. Before storage, meke sure the
stopper is inserted.

4 — 3, Storage after opening the dry packing

Perform the following to prevent absorption of moisture after opening.

(1) After opening the dry packing,” store the ICs iz an eaviromment with a
temperature of 5~25°C and 2 relative humidity of 60% or less and
mosnt ICs within 4 days after opening dry packing.

(2) To re-store the ICs for an extended 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 (whoes indicater is blue), and store in an
eavironment with a temperature of 5~40°C and 2 relative humidity of
80% or less, and mount ICs withian 2 weeks.

(3) Total period of storage after first opening and re—opening is withir
4 days, and store the ICs in the same environment as sectionm 4-3.(1).

First opening+—-X, - —re-sezliag+———Y~——re-opening~—-X;——nmounting

O- oO— O- O -
ICs in dry | §~25C ' §~407C : 5~25C |
packing | 60%RH or less | 80%RH or less | 60%RH or less !

X:+X;:within 4 days
Y :within 2 weeks

4 — 4. Baking (drying) defore mounting
(1) Baking is necessary .
(A) If the homidity indicator in the desiccant becomes piak
(B) If the procedure in section 4—3 could not be performed
(2) Recommended baking conditions
w} - weee ... 1f the above conditions (A) and (B) are applicable, bake it before ~~ .
T T aounting. The recommended conditions are 16~24 hours 2t 120C o7 5~10
hours at 150°C. Note that the standard magazine can not be baked. Use
the heat resistant magazine.
(3) Storage zfter baking ,
After baking ICs, store the ICs in the same environment as section
4-3. (D).

I 41480798 00172kt 304 WA
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5. Surface Mount Conditions

Please perform the following conditions when mountiag ICs not to deteriorate IC
quality.

5 —1.Soldering conditions(The following conditions are valid only for ome time soldering.)

Mounting Method Temperature zad Duration Measurement Point
Reflow soldering | Peak temperature of 240°%C, IC surface
(air) duration less than 15 seconds

above 230°C, temperature
incresse rate of 1~4"C/second

e vt o e o . e e et s S " D ————— —————— Y O —— ———_ — o — - = ]

Solder dipping 245°C or less, durationm less Solder bath
than 3 seconds/dip,. total of

5 seconds
PP Syt RSV S

Vapor phase 215°C or less, duration less Stean
solderring | than 40 seconds a2bove 200°C

e it o o By s i . e ot U L D e — . > T — i ——— —— — — — T~ — —————— — — — o > o o o]

Manual solderin:‘T 260°C or less, duration less IC outer lead sarface
(soldering iron) | than 10 secoands ‘

§—2. Conditions for removal of residaal flux

(1) Ultrasonic washing power : 25 Watts/liter or less
(2) Washing time : Total 1 minute maximum

{3) Solvent temperature : 15~40C

B 41480798 001727 240 W
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DETAIL A
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o
H| ©} [
- ENj ™ [
PKG. BASE PLANE o\ o ;/E\
H . ,Zlf 10~1 0°
-~ —\
T ] |
FEy J-FEEL |TINLEAD WAL |WB Tt IR,
NAME ! SOP28-P-450 | LEAD FINISH ) PLATING UNIT! mm lf!iﬁ&'f‘ﬂot'ﬂ.
vy-7HR2t I CERFR 1 NOTE Plastic body dimeasions
SHARP CORP. I C GROUP DRAVING NO.: AA931 do not include bdarr of resia,
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2.8 1.1

Ul g S 0
'P ~; Tl: F_ o Lo
L gh.el2 3
L L ¥V ‘/(1')—7)ﬁMOZI~//\—ii\ TARbE /"_31‘6.
- MRELTHEAERLT20, 4mmE¥ 3. '

=Ll -
e .D_l_z:-__[ _ !I_OTE_S._E:opper which is set at the both ends of magazine (sleive)-
I e a  Elmeontn gy 'Ildl Of rubber. : LT s _'--.«-.':-..u. o a:.:: L
All tolernces are =0.4mm unless otherwise speczfud

Ty NN ;51: R

NAME ! SOP28SPN—A2 UNIT | mm | NOTE
Tx—7hRat ICERER | - ;
SHARP CORP. I C GROUP DRAWING NO.1 CV607
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