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LH525CST 2

1.Decription

The LHEH52256CST is a static RAM organized as 32, 76 8 X8 bit

with provides low-power standby mode,

It is fabricated using silicon-gate CMOS process technology.
Features
QOAlccess Time s e 500 ns (Max. )
Qo0perating current - e e 10 mA (Max. )

5 mA (Max. trc, twc=1pus)

OStandby current N 20 A (Max. ) .
(OData retention current .- 1.0 A (Max. Vccor=3,0V,Ta=257)
(OSingle power supply c e+ 2.5Vic03.6V
OOperating temperature .+++ O0Cto+707T

QFully static operation

QOThree-state output

ONot designed or rated as radiation hardened

O28pin TSOP (TSOP28—P—0813) plastic package
ON-type bulk silicon

2.Pin Configuration

0E o 10 E=N
Ay 12 % [ CEB
As = 8 % 2 1/0s
As 4 5 1/07
As 5 % 1 1/04
WE L4 6 B 1/0s
Vee 5 7 . 2 11,0,
Ay ] 8 (Top View) 2 5 ¢ND
As 5 I B 5 1/0,
As 7 5 Ao
A4 C 13 16 : Al
As T ¥ 15 ™ A

Pin Name Function

Ao to An Address inputs
E Chip enable
VVE Write enable
OE OQutput enable
I/01to1/0s | Data inputs/outputs
Vee Power supply
GND Ground
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3.Truth Table
CE WE OE Mode 1/01tol/0s | Supply current
'H * % | Standby High impedance | Standby (1)
L H L Read Data output Active (Ic)
L H H | Output disable | High impedance | Active (I)
L L * Write Data Input Active (Ico)
(#*=Don’ t Care, L=Low, H=High)
4,.Block Diagram
As (9
Au (8
Au (5) ]
\"2
A 0 Row Memory 7 ce
A7 (0 Decorder Array GND
As Q) (512%512)
As ||
Ac @ —@) 1/0:
As (4 : 19) I/0:
2 % 1/03
Column 1/0 ?’ Output 1/04
Circuit £/ | Buffers %) 1/0s
Column 8 A 1/0
Decorder 1/0 1
T I/O 8
Input
—  Data
Control
WE (5
OE (1
CE

QD8R D2~

AtAtAzAwn Ae Au
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5. Absolute Maximum Ratings
Parameter Symbol Ratings Unit
Supply voltage (1) Vee -0.3 to +7.0 v
Input voltage (1) Vis ~-0.302)to Vect+0.3 \'/
Operating temperature Toopr 0 to +70 T
Storage temperature Tsea { —-635 to +150 T

Note) *1.The maximum applicable voltage on any pin with respect to GND.
*2. Undershoot of —3.0V is a!lowed width of pluse bellow 50ns.

6. Recommended DC Operating Conditions

(Ta= 0C to +70TC )

Parameter Symbo! Min. Typ. Max. Unit
Supply voltage Vee 2.5 3.6 \4
Input voltage Vin Vee— 0.5 Vee+ 0.3 \)
Vi —0.3 (3) 0.2 v

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

7.0C Electrical Characteristics

(Ta= 0C to +70TC ,Vec=2.5V to 3.6V)

Parameter Symbol Conditions Min. (Typ. (»4) Max. | Unit
Input leakage Ice | V=0V to Ve
current —1.0 1.0} uA
Output leakage| Iio |CE =V or OE =Vm
current Vin =0V to Vu -1.0 1.0 ] A
Operating Icc |Minimum cycle ‘
supply Viv =Vie or Vi, Lin =0mA, CE =Vu. 2 10 [ mA
current Tccy |te,tec =lps
Viv =V or Vi, Lin =0mA, CE =V 5 | mA
Standby Iss |CE 2Vee—0.2V 0.3 20| ¢A
current | Is8t | CE =V 0.4 | mA
Output Vor |la= 0.5mA 0.5 | V
voltage | Vou | lw=—0.5mA Vee-0.5 A

Note) *4, Typical values at Vec=5.0V, Ta=25T.
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8. AC Electrical Characteristics
AC Test Conditions
Input puise level 0V to Vec
Input rise and fall time 10ns
Input and Output timing Ref. level 1.5V
Output load Ct=100pF (%5)

Note) ®#5. Inciuding scope and jig capacitance.

Read cycle
(Ta= 0T to +707TC ,Vec=2.5V to 3.6V)

Parameter Symbol | Min. Max, Unit
Read cycle time t rC 500 ns
Address access time faa 500 ns
CE access time T ACE 500 ns
Output enable to output valid t OE 250 ns
Output hold from address change t on 20 ns
‘CE Low to output active tere 10 ns | *6
OE Low to output active toLz 10 ns | *6
"CE High to output in High impedance tHz 0 60 ns | *6
0E High to output in High impedance toHz 0 60 ns | %6

Write cycle
(Ta= 0T to +70TC ,vec=2.5V to 3.6V)

Parameter Symbol |  Min. Max. Unit
Write cycle time twe 500 ns
CE Low to end of write tcw 350 ns
Address valid to end of write t Aw 350 ns
Address setup time t as 0 ns
Write pluse width twe 250 ns
Write recovery time twr 0 ns
Input data setup time t ow 150 ns
Input data hold time tou | 0 ns
'WE High to output active t ow 10 " ns | %6
|WE Low to output in High impedance twz 0 60 ns | *6
OF High to output in High impedance t oHz 0 60 ns | %6

Note) %6 Active output to High impedance and High impedance to output active tests
specified for a 200wV transition from steady state levels into. the test load.
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g.Data Retention Characteristics

(Ta= 0T to +70T )

Paramenter Symbo! Conditions Min. [Typ. (*7] Max. | Unit
Data Retention Vecor [CE= Vecor—~0.2V
supply voltage 2.0 3.6 \'/
Data Retention Iccor |Veccor=3V Ta=25T 0.3 1.0| A
supply current Ta=40T 3.0} xA
: CE= Vceor—0.2V 15| A
Chip enable t cor
setup time 0 ‘ as
Chip enable tr (*8)
hold time t rRC ns

Note) *7. Typical values at Ta=25T
*8. Read Cycle

10.Pin Capacitance
(Ta=25%C, f=1MHz)

Parameter Symbol | Conditions Min. 1 Typ. Max, Unit
Input capacitance Cix Vix=0V ! 7 pFlxg
/0 capacitance Ciso Vio=0V v 10 pFl%xg

Note) % 9. This parameter is sampled and not production tested.
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11. Timing Chart
Read cycle timing chart— (3%10)
trC

Address ){ X

t AA
—_— t ACE
CE_A\\\\\J K

fLz tuz
. toe .
ot _\\\\\\X AL NS

torz oz
Dour < Data Valid jw—
t o

Note) *10.¥E is high for Read cycle.

Write cycle timing chart— {OE Controlled)

t we

Address A}( )(

CER—— NN
(#14)

v N7
(t*:ss) L¥e L tWR] (#14)

WE S " XN/

(*+16) < t oz
Door SO0 N M NN NN NNNN
[/ t t
Dix (*15)

Data Valid >O<X
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Dix

12.
13.
14,
15.

* * ¥ *

Note) * 11,

Write cycle timing chart— {OE Low fixed)

twe
Address }( ><
taw t | twr 14)

CENNNANNNNY o12) sy ya

e twr ke twr o) (14)
WE 13 AV \ (*11) / 7

O\ K £/

(*16) . twz t ow

Dovr NNV NNNNANNNN NN (*17)
[/ L) ~
t Dw t DH

(%15)
Data Valid ><>0<

A write occurs during the overlap of a lowa, and a lowWE—,

A write begins at the latest transition among& going low, and WE going low,

A write ends at the earliest transition amongﬁ going high, andﬁgoing high.
tw is measured from the beginning of write to the end of write.

tes is measured from the later of EE_going low to the end of write.

tas is measured from the address valid to the beginning of write,

tm is measured from the end of write to the address change.

During this period, I1/0 pins are in the output state, therefore the input signals
of opposite phase to the outputs must not be applied.

. If CE goes low simultaneously with WE going low or after WE going low,

the outputs remain in high impedance state.

L If CE goes high simultaneously withﬁgoing high or before WE going high,

the outputs remain in high impedance state,
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Data Retention timing chart— (C_E-Controlled)

Data Retention mode

Vee 2
2.5V tc“k\ tr
Vin \- .
Veebr x 7
/ CE 2Vccor—0.2V
CE
ov
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12 Package and packing specificationl

1. Package Outline Specification
Refer to drawing No.AA1 068

2. Markings
2—1. Marking contents
(1) Product name : LH52256CST
(2) Company name : SHARP
(3) Date code
(Example) YY wwW 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, - - - « +52,563)
Denotes the production year.
(Lower two digits of the year.)
(4) The marking of “JAPAN" indicates the country of origin.
2—2, Marking layout
Refer drawing No.AA1068
(This layout do not define the dimensions of marking character and marking position.)

3. 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 Circuit Board).
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 meisture. If the surface
mount type package for a relatively large chip absorbs a large amount of woisture
between the epoxy resin and insert material (e.g. chip, lead frame) this moisture
may suddenly 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 and insert material, and sometimes cracking of the package.
This dry packing is designed to prevent the above problem from occurring in
surface mount packages.

8 —1., Packing Materials

Material Name Material Specificaiton " | Purpese

Tray Conductive plastic (80devices/tray){ Fixing of device

Upper cover tray Conductive plastic (ltray/case) | Fixing of device

Laminated aluminum bag Aluminum polyethylene (lbag/case) | Drying of device

Desiccant Silica gel Drying of device

P P band Polypropylene {3pcs/case) | Fixing of tray

Inner case Card board (800devices/case)| Packaging of device

Label Paper Indicates part number,quantity]
and date of manufacture

Quter case Card board Quter packing of tray

(Devices shall be placed into a tray in the same direction.)
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3—2. Outline dimension of tray
Refer to attached drawing

4, Storage and Opening of Dry Packing

4— 1, Store under conditions shown below before opening the dry packing
(1) Temperature range : 5~40C
(2) BHumidity : 80% RH or less

4 — 2. Notes on opening the dry packing
(1) Before opening the dry packing, prepare a working table which is
grounded against ESD and use a grounding strap.
(2) The tray has been treated to be conductive or anti-static. If the
device is transferred to another tray, use a equivalent tray.

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 in an environment with a
temperature of 5~25°C and a relative humidity of 60% or less and
mount ICs within 3 days after opening dry packing.

4 —4, Baking (drying) before mounting

(1) Baking is necessary
(A) If the humidity indicator in the desiccant becomes pink
{B) If the procedure in section 4—3 could not be performed

(2) Recommended baking conditions
If the above conditions (A) and (B) are applicable, bake it before
mounting. The recommended conditions are 16~24 hours at 120°C.
Heat resistance tray is used for shipping tray.

5. Surface Mount Conditions

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

5—1 .S0ldering conditions(The following conditions are valid only for one time soldering.)

Mount ing Method Temperature and Duration Measurement Point
Reflow soldering | Peak temperature of 230°C or less, IC surface
(air) duration less than 15 seconds.

200°C or over,duration less than 40 seconds.
Temperature increase rate of 1~4°C/second

Manual soldering { 260°C or less, duration less IC outer lead
(soldering iron) | than 10 seconds surface

5—2, Conditions for removal of residual flux

(1) Ultrasonic washing power ¢ 25 Yatts/liter or less
(2) Washing time ¢ Total 1 minute maximum
(3) Solvent temperature T 15~40TC
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