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1. General .
The LHSPV162568-12LL is a 44 bit PSEUDO-SRAM with a 262,144-word by 16-bit
configuration.

2. Features
» 262,144 X 16 bit organization

» Power supply: +3.0£0.15V

- Access time: 120ns (MAX.)

« Cycle time: 190ns (HIN.)

- Power consumption
Operating: 126mW (MAX.)
Standby: 94 .5uW (MAX.)(CMOS input level)
Self-refresh: 220.5pW (MAX.)(CMOS input level)

« LYTTL compatible 1/0
Available for address refresh, auto-refresh and self-refresh modes
« 2,048 refresh cycles/32ms )

+ Address non-multiplex
Available for byte write mode using UWE and LWE pins

+ Package: ) 44-pin, TSOP Type 1 (TSOP&4-P-400)
+ Process: Silicon-gate CHOS
- Operating Temperature: 0 to 70 °C

+ Not designed or rated as radiation hardened
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3. Pin Configuration and Pin Description
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44 GND

43 1/015
42 1/014
41 17013
40 17012
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44-Pin Ispvee
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2710 1/02
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24 [QDE
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TOP VIEW

Signal

Pin Name

Ar-Ayq

Row address input

Ag-Ag

Column address input

UWE,LWE

Upper/Lower write enable input

O
=1

Output enable input

RFSH

I &

Refresh input

)
tx1

Chip enable input

CS

Chip select input

1/0s-1/0¢5

Upper byte data input/output

1/0,-1/04

Lower byte data input/output

Yce

Power supply

GND

Ground

Bl 8180798 0017180 873 MN




SHARP

LHPV562S
4. Truth Table
[CE [ CS | RFSH | OF | UWE | LVE Yode 1/0 0~T 1/0 8~15
L|H L H B Yord Read Qutput data | Qutput data
H L Lower byte write | Input data |Don't care
L H Upper byte write |Don’t care | Input data
L}{H R X Vrite -
L L Yord write Input data | Input data
H H Invalid High-Z High-Z
HiX L | X X Auto Refresh Righ-Z High-Z
LiL H X} X X CS Standby High-Z High-Z
BH1X H X| X X Standby High-Z High-2

H=High, L=Low, X=Don’ t Care

5. Requirements
< 2¥E control>
Please do not separate the UWE and LWE operation timing intentionally in the same write
cycles. Each of the OVE/LWE should satisfy the timing specifications individually.

<Refresh after self-refresh or data retention mode>>
+If address refresh is used during normal read/write cycles, the first address refresh
psust be executed within 15ss after self-refresh or data retention mode ends and the
address refresh must be executed continuously for 2048 refresh cycles
If distributed auto-refresh is used during normal read/write cycles, the first
auto-refresh must be executed within 15¢s after self-refresh or data retention meode
ends.
-If burst auto-refresh is used during normal read/write cycles, the first auto-refresh
pust be executed within 15ps after self-refresh or data retention mode ends, and the
auto-refresh must be executed continuously for 2048 refresh cycles.

<Bypass capacitor for power supply noise reduction>
Because a PSRAM operates dynamically like a DRAY, it is recommended to put bypass
capacitors between Vcc and GND to absorb power supply noise due to the peak current.
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6. Block Diagram
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7. Absclute Maximum Ratings

Parameter symbol Rating. Unit Note
Supply voltage Vi -0.5 to +4.6 A 1
Qutput short circuit current | Io 50 mA
Power dissipation Po 600 m¥
Operating temperature Topr 0 to +70 T
Storage temperature Tsee -65 to +150 T

8. Recommended Operating Conditions

Note 1: The maximum applicable voltage on any pin with respect to GND.

v (Ta = 0 to 70T)
Parameter Symbol MIN. TYP. HAX. Unit Note
Supply voltage Vee 2.85 3.0 3.15 v 2
GND 0 0 ] ¥ 2
Input voltage Yin 2.0 - Vee+0.3 v
Vio -0.3 - 0.8 v

9. Pin Capacitances

Note 2: The supply voltage with all Vec pins must be on the same level.
.Ihe supply voltage with_all GND pins must be on the same level.

(Ta = 0 to 70T, £ = IMHz, Vcc = 3.0V £ 0.15V)

Parameter Symbol HIN. HMAX. Unit

Ao-4y 7 Crvy - ) pF

Input capacitance UWE,LWE,DE.RFSH Cixs - 8 pF

TE.cs Cins - 8 pF

Input/Output 1/0,-1/0,5 Couty - 10 pF
capacitance

B 3140798 0017123 50c WA
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10. DC Electrical Characteristics

{Ta = 0 to 70¥, Vecc = 3.0V £ 0.15V)

Parameter Symbol Condition MIN. MAX. Uniyg Note
Operating current in Icey tre=tae (MIN.) - 450 mA 3.4
normal operation
Standby current Icco | CE.RFSH=V. 4 (MIN.) - T | maf 3
CE.RFSH=V,c-0.2V - 30 | pA

Self-refresh average Ices CE=V:iu(MIN.). - 1 mA| 3

current RFSH=V,, (MAX.)
CE=Vcc-0.2V, - 70 | wA | 3
RFSH=0.2V

Input leakage current I, 0¥sV, 6.5V, 0OV on all -10 10 nA
other pins

Output leakage current Iio OVSVor1$Vec+0.13V, -10 10 A
Input/output pins
in High-Z state

Output High voltage Vou [ovr=-1mA 2.4 - v
four=-100uA Vee-0.2 -

Output Low voltage Vor Tour= ImA - 0.4 v
Ievr=1000A - 0.2

Data retention voltage| Vi 2.2 3,15V

Note 3: The input/output pins are in high impedance state.
Note 4: Ic., depends on the cycle time.
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11. AC Electrical Characteristics (Note.5,6,11) (Ta= 0 to 70T, Vcec= 3.0V # 0.15V)

X Parameter Symbol MIN. MAX. {Unit Note
Random read, write cycle time tre 19¢ - ns

) Random read modify write cycle time Truw 250 - - ns

i CE pulse width tee 120 [10,000 s

: CE precharge time b ote 60 - ns

! Address setup time Cas 0 - ns
Row address hold time from CE tran 30 - ns

1 Cotumn address hold time from CE tcan 120 - ns

. CS setup time from CE tess 0 - ns

§ €S hold time from CE ’ teswu 30 - ns

: Read command setup time tecs 0 - ns 15
Read command hold time tecw 0 - ns 13
CE Access time teea .- 120 ns 8
OF Access time toEa - 60 ns 8
CE to output in Low-Z tevz 20 - ns
OFE to output in Low-2 toLz ] - ns
Write disable to output in Low-Z twez 0 - ns 15
Chip disable to output in High-Z tenz 0 30 ns
Qutput disable to output in High-Z touz 0 30 ns
WE to output in High-Z : Lwuz 0 30 ns | 13,17
Write command pulse width twee 35 - ns 117
Write command setup time twes 35 (10,000 ns 14,17
Write command hold time twen 120 10,000 ns 16,17
Data setup time from write disable tosw 30 - ns [9,16,17
Data setup time from chip disable tose 30 - ns 9
Data hold time from write disable touw 0 - ns 9,15,17
Data hold time from chip disable touc 30 - ns 9
Data hold time f{rom column address ton ;i - ns
Column address hold time from chip tane 20 - ns 9
disable
Column address hold time from write tauw 0 - ns 9,17
disable
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11. AC Electrical Characteristics (Continued) (Ta = 0 to 707, Vecc = 3.0V £ 0.15V)

Parameter Symbol MIN. HAX. | Unit | Note
Transition time (rise and fall) tr 3 50 as
Qutput disable setup time tops 0 - ns
Output disable hold time toon 15 - ns
Refresh time interval (2048 cycles) trer - 32 ms 10
Auto refresh cycle time trc 190 - ns 10
Refresh delay time from CE trro 90 - ns
Refresh pulse width (Auto refresh) trar 80 | 1,000 ns 12
Refresh precharge time (Auto refresh) tre 40 - ns
CE delay time from refresh enable trce 190 - ns
(Auto refresh)
Refresh pulse width (Self refresh) tras | 8,000 - ns 12
CE delay time from refresh precharge trrs .600 - ns
(Self refresh)
Ycc recovery time from data retention te 5 - ms
Reiresh set up time tes 0 - ns
Refresh disable hold time - trpu 15 - ns
Chip disable delay time from RESH troon 15 - ns

BN 3140798 001718t 211 WE




SHARP  LHPV562S | 10
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AC characteristics are measured at ty=5ns.

AC characteristics are measured at the following condition.

INPUT >§: 2 24
. 3Y
6.3 0. 4y
QUTPUT )@”
0.8V

Row address signals are latched in the memory at the falling edge of
CE.

Measured with a load equivalent to 50pF.

Input data is latched in the memecry at the earlier rising edge of CE
and m/m One of [tiuw. tosw, tomw) and {tanc. tosc. tone) needs
to be satisfied, and the other is "Don't care".

Address refresh or auwto refresh is needed to be executed 2048 times
withia 32ms.

In order to initialize the internal circuits, an initial pause of
500us with CE=RFSH=V,4 is required after power-up, and followed by
at least 8 dummy cycles. When supply voltage falls down below the

“recommended supply voltage by temporally power-down. a waiting time

is required at Ycc=0V for more than 400ms before power-up, and a

pause of 500ps with CE=RFSH=V:y and 8 dummy cycles are also necessary
after power-up. ’

Auto refresh and self refresh are defined by RFSH pulse width during
CE=V,s. If RFSH pulse width is shorter than tr.r(MAX.). the cycle is
an auto refresh cycle and memory cells are refreshed by an internal
counter. If RFSH pulse width is longer than tras(MIN.). the cycle is a
self refresh cycle and memory cells are refreshed by an internal

clock generator automatically.

trcw and tanz are determined by the earlier falling edge of UWE and
TVE.

twes is determined by the later falling edge of UWE and LWE.

trcs, twiz and tpyuw are determined by the later rising edge of UWE and
LVE.

twcy and tosw are determined by the earlier rising edge of UWE and fWé.
twnz. twece. twes. Twen, fosw, touw., twez and t.uw should be satisfied
by both UWE and LVWE.

The transition time of the supply voltage in data retention mode is
less than 0.05V/ms.

The width of data retention period is more than tras{min.)} like
self-refresh cycle.

All input pins are required to be higher thaa -0.3V.
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Note 21: RFSH must be lower than 0.2V during the data retention period.
Note 22: CE and CS must be higher than Vcc-0.2V during the data retention

period.
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12. Timing Charts
Read cycle t ac
te tces | te
CE VIl—- — f 3\ J/‘_—__\
viL= / 3 \_

}(_’ tcsu

VIL—

S \ [1/ /1]

Vid— N
A -Av ROV ADDRESS INPUTWXM
ViL— A

Fi tcan
VIR~ N-

As ~As m COLUYN ADDRESS INPUT }<><><><><><><><><><
YIL— 7 \

L \ NV /L]

tren

—_ —  wm- F N \
Wi . /] AN

t cuz
teea tou
t oEa { ouz
¥YOH — -
[/00-1/0:s VALID-DATA OUTPUT
YoL — .
torz
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LHPV582S 13
Write cycle(1) (0E Clock)
1 rC
te tce te
ﬁ:‘ YI— —""__W\ /f""—\
YIiL— _/ k 2 \
tess tcsH
VIH— -
: RO
YiL—
trow troo
P—verd - g \
s \
ViL— /
L as traw
E(——b
A YIH— E . :
Az -Av 'ROY ADDRESS INPUT ><><><><><><><
YL~ \ .
L“_i tcan 1
VIg— f
As = As W COLUYN ADDRESS INPUT )(
oF Vil— 7 7
w LL1//]] \
t wen ;
twes
t wep
__ VIH— \ /5
U¥E, LRE Vil X )
p tosw t nuw
vin— N
VALID-DATA INPUT ———
r ViL— 5
I/OU‘I/O‘;S terz i:“z ‘E.:Lz t onrz
t cuz Twiz

M 2130798 0017190 742 W




SHARP

LHPV5862S

14

CS
RFSH

A? _AH

AO _AS

1/00-1/01s

L

VIH—

ViL—

ViH—

¥iL-

YiH—

YIL—

YIH—

VIL—

vin—

ViL—

¥ig—

YiL—

YOH—~

YoL—

¥rite cycle(2) (0E=Low, CE Control)

L ac
te tce te
SN /0
/ AN
tlis_s)_ tcsn
K NRQOOXKIXX
tas t Ras
N-
RO¥ ADDRESS INPUT

t as

t Sau

COLUMN ADDRESS INPUT

.
18

AMNANN

twes

T

L tosc

+
L

*\ VALID-DATA INPUT

/[

t wrz
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Read modify write cycle
L Ruw
te tce te
ﬁ YIH— !_\\ /l__\
YIL— _/ X A -~
t ﬁ tcsn
|
¥R T
CS
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uin
- N LN
YiL— / /
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YiL— ! 5
) - L oas tcan .
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VIL— s
t A:IC
tauw ‘—):
— ¥id— /
g N N/
ViL— : // / 4
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tres t wer
— e VIH— - - 7
mE /) N WS
tosw t onw
t osc t ouc
YIH— /../ N
!_ . \_‘ VALID-DATA INPUT  ——
I/OO—I/OE teea t wHZ
| toEa t O‘ﬁ_i“j
L o= VALID DATA
oL — . OUTPUT
t oLz
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Address refresh cycle (Note. 10)

1 /¢C
. te tce , te .

CE VIR— £ 1\ ' t_"'\\

viL~ _/ X 1/ L —

t%if_s) tcsu

VI - b
° RROOKIXAX

Vit—

A t non

— s
RFSH VIR— X
YiL— .

F"s t RAH

1
P

VIH—~ ? \
Vil

’tons toown
—_— ¥I—
g // ARRNY
yiL—
t res tacn
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UWE, LKE D \ E E\
. YIL—
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VoL—

A:- As =Don' t Care
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Auto refresh cycle (Note. 10,12)

_ VIR—
CE ViL— /

tcss fcsu

\__

s 0] QOOOGGRKK

yoL—

tR:FD tec tree
t_‘: trap , . LFP t rap
Vli—
mo N N YT
’ " vou—
1/00-1/0ss SrEn

Ao -Aswr, URE, L¥E and OE =Don’ t Care
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Self refresh cycle (Note. 12)

it

”

_ VIB~ r
CE ViL— /
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Data Retention Mode (Note. 18,18, 20,21, 22)

Yce 311 BT N AN
Vo crecememeeecaeameesenneeeenas N [
R ¥
trs
—{
trep - Data retention period trrs
. t Fr
e
Vi~ —— " {
RFSH . 7 \ RFSH ¢ 0.2V ' /
VIL— : / K (4 7

n

— VIH— 2 \ CE 2 Vee-0.2V
CE e » /

1]

cs ::": w \ €s 2 \;’cc~0. 2y / X EQQ

Ao -An ,W.m and OE =Don' t Care
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CS Standby mode

tce R te
CE Vii— \ l ? SE—
VIL— e | S,

tcsn

© TN LT

—_— ' =
RFSH Vii— X .
¥YiL—

YOH -

1/0e~1/0:s OFEN

YOL~

Ao -Aiz, UWE, LWE and OF =Don’ t Care
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13 Package and packing specificatiun]

1. Package Outline Specification
Refer to drawing No.AA1117

2. Markings
2—1. Marking contents
(1) Product name : LHSPV16256S—12LL
(2) Company name : SHARP
(3) Date code

(Example) \(:{ WwW XXX Indicates the product was manufactured
in the WWth week of 19YY.
‘ Denotes the production ref.code (1~3)

Denotes the preduction week.
(01,02,03, - » « - -52,53)
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, AA1117
(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 purpese of maintaining IC quality after mounting
packages on the PCB (Printed Circuit Board).
W¥hen 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 surface
acunt type package for a relatively large chip absorbs a large amount of moisture
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 separaiion
between the resin and insert material, and sometimes cracking of the package.
This dry packing is designed te prevent the above problem from occurcing in
surface mount packages.

3 — 1. Packing Materials

Material Name Material Specificaiton Purpose

Tray Conductive plastic (50devices/tray) Fixing of device

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

Laminated aluminum bag Aluminum polyethvlene (1bag/case) | Drying of device

Desiccant Silica gel Drying of device

P P band Pelypropylene (3pcs/case) | Fixing of tray

Inner case Card board (500devices/case)| Packaging of device

Label Paper Indicates part number, quantity
and date of manufacture

OQuter case Card board Outer packing of tray

{Devices shall be placed inte a tray in the same direction.)

B 8180798 00L7198 T33 M
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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 : 5~40°C
(2) Humidity : 80% RH or less

4— 2. Notes on opening the dry packing
(1) Before opening the dry packing, prepare 2 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 anéd
mount ICs within 3 days after opening dry packing.

4 —4 . Baking {drying) before mounting

(1) Baking is necessary
(A) 1If the humidity indicator in the desiccant becomes pink
(B) 1If 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 4 hours or more at 125°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 .50ldering conditions(The following conditions are valid only for one time soldering.)

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

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

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

5~—2, Conditions for removal of residual flux

(1) UYltrasonic washing power {25 Vatts/liter or less
(2) Vashing time : Total 1 minute maximum
(3) Selvent temperature : 15~40°C

M 3130798 0017199 97T mm
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