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SHARP

LH5168V2

1. General Description

LH5168VT is a static RAM organized as 8, 1 9 2vordX 8bit
fabricated with a CMO S silicon gate process,
1t's main features include:

F eatures
O Access tine 2008 (MAX.)
O<Current Operating 45nA (MAX.)
consuzption 108A (trc, tee=1 28)
S tandby 1.0248 (MAX.)
Data retention 0.2uA (Vee=3V,Ta=257T)
OWide operating voltage ragge 2.1TvV~5.5V

OFully static operation -

QOA1ll input/output T T L compatible

OThres—stare output

ONot designed or rated as radiation hardened

O28pin TSOP (TSOP28-P—-08183) plastic package
Q P -type bulk silicon

O Operating temperature is —1 0T to 70T

2. Pin  Configuration

OF 10 28 {1 AlD
All 2 113 TEV
AS g 3 263 1/0s
A8 4 251 1/0+
CE-CH s 4 1704
WE 6 2303 1/0s
Vce E T (Top 92 1 1/Q,
N.C 8 Vier) i3 GND
Al2 g Wil 1/0
AT 10 1953 1/0:
A6 11 1B /0,
AS 12 1183 A0
Ad 13 153 AL
AS 14 15 AZ
Pin Naae Simal
Ag 190 Ayz | Address input
_-ﬁ;(‘C Ez | Chip enable
WE Write enable
OF Qutput enable
1/0: tc [ /0, Data input/output
Vee Power supply
GND Ground
N.C. Non connection
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o LH5168V2 3,
3. Operating Mode
J CEy WE OF Mode 1/0, to 1/0s] Supply current

H * * % S tancby High iopedance | Standby (Iss)

* L »® *

L | H L * Write Data input Ovperating (Iee)

L | H H L Rend Data output Ovperating (Icc)

L H H H |Output disable | High iapedance Operating (Icc)

(¥=H or L)
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SHARP

LH5168V2 ¢
5. Absolute Maxisum Ratings
P araseter Syanbol : Ratings Unit
Supply voltage (1) Vee . —-0.3 t0+7.0 vV
Input voltage (*l) Vs ;= 0.3 (*2) to Vee+ 0.3 Y
Operating teaperature | Topr ° -1 g 6 +70 °C
Storage temperature Tstg | -85 t+150 T

Note) * 1. Maximn spplicadle voltage on any pin with respect to GND.
% 2. -3.0V for pulse widthsilns.
6. Recommended D C _ Operating Conditions

(Ta=—-10C to +70%0T)

[ Paraneter S yabol Min. Typ. Max. |Unit
upply voltage Veco 2.7 5.5 Y
Input voltage Vie |Vee—=0.95 Vec+ 0.8 V
(Vee=2.7 t0 3.6V) Ve ~ Q. 33 Q.2 \i
nput voltage v in 2.2 ! Vee+ 0.3 V
(Veesd. 5 10 5.5V Vv | = 0.8 0k o

Note) * 3. -3.0Y for pulse widthsSlns.
7. DC Electrical Characieristics

(Ta=—10C to +7T0%C, Veec=2.7TV %0 5.5V)

Paraneter |Symbol Conditions Min. | Maz. [Unit
Tnput eakage| 111 | Vin=CV to Vee .
current -1.01 1.0(uA
Dutput leakagj 1ie ET=V iuor CEa=Vi or
current OE=Vitor WE=V -1.0( 1.0} A
Vire= 0 to Vea
Dperating Ice m"n. 5V, ¥,u=0, 2V or Vec-0.2V tovers
Fupply current CEy = Vec~D. 2¥, Qutput open, = 200ns 290
ec=2.7V to 3.6V tereLs
=105 8
CEr=Viz, Vix=Yi3 OF Vi teveus
CBs =Y 1x, Output open, =200ns 45 A
¥zc=4.5¥ to 5.5V torere
=1.048 10
tandby Tss 'CE2=20.2V or_ chc-2.‘W to 3.6V -G.6 |
current CE12Vee—0.2V (#4) Fee=4.5V t0 5. 5Y 1.0juld
Ism1 1=V:igor CE3=Vie 5 BA
Dutput voltege Voo Tot=5002A,Vec=2. 7Y o 3. v 0.4
Lor= 2.1mA.Vcc4,5Y o 5.5V D.41 V
Von logm— 3 0 0 i A,V¥ce=2. TV 10 3.6V Vc:‘ﬁv
Toxsm— &.0mA, Vec=4. 9V to 5.5V 2.4 v

Note) #4. CEg should be = Ve~ 0.2V or 0.2V,
8. AC Electrical Characteristics
Test Condition of AC Characteristics

Input pulse level 0.2V to Vee=0.2VY
Input rise/fall tine i 10ns
Input/Output timing level ! 1.5V

Output load " C.(LOQpPF) (#5)

Note) * 5. Including scope and jig capacitance.
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SHARP

LH5168V2 5
Read cycle
(Ta=-10%C to +7 0%C, Vee=2.7V 10 5.5V)
Paranmeter Syuool | Min. | Max. Uait
Read cycle time the {200 ns
| Address access tine tas 2001 ns
. CE, sceess time tace) 200 | ns
CE; access time Tacss 200 ns
Output enable access time Toe 150 ns
Qutput hold tize ton 10 ns
CE: Low to output in Low imoedsnce ty21 20 ns
CE; High to output in Low impecance trzz | 20 ns
OF Low to output in Low impedacce , tovz 10 us
"'CE, high to output in High izpcdance tuzy 0 80 us
CE; Lov to output in High impecance trza 0 60 ns
UF High to output in High impedance toxs 0 40 ns

Tining Cbart (k62

Address }( )(

NN\ S R 72 97NN

f T 91 k tuz; 7
E—1tacyz
ce. S/ e FANARRNTRNN
“~to tuzz
NN NN\ YIX7777777
‘ K— tons —>
Do ( Dats Valid
Kt

Note)* 8. WE is ' High' level during the read cycle.
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SHARP

LH5168V2

Write cycle

(Ta=-10°C to +70’C,Vcc=2.7v 1o 55V)

P arameter vabol Min, | Max. | Unit
Yrite cycle time ' tuc 200 ns
I CE Lov to end of write ter {180 ns
Address valid to end of write tar 1180 ns
Address setup time tss 1] s
Yrite pulse width ter 1150 n$
Trite recovery time twr 0 ns
Input data setup tize tow 1100 ns
Input data hold time Tou 0 ns
¥ High to output in Low is>edance Tow 20 ns
¥¥ Low to output in High ispedance tws 0 60 |.ns
m_i_gh 1o output in High ispedance tos1 0 490 ns

Tiging Chart — (OE Controlled)

Address
5E - A ANNAN
. taw . (KD
- ! e tevw 3.1
o SN & 777
i K~ tew Sl twa
e, LLLNL LSV LK RO
k tas 1 ‘9‘ \E twr € tua 31
7 oY 477777
& touz rg .
D TN SN NS SNNRTUN N NN
ovt YN ENSNNENN
tow < tou
Dur DV pata Valid
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SHARP

LHS5168V2 1
Tiging Chart — (OE Lov fixed)
& twe —
Address X _i (
Taw 10)

- tow ——> Twr 2
5 OONEOYANK G0 Y/ 7777
je———  tcw — T

e, [L/NLLL0LA TN

ﬁ'_' tas " F twr "‘"‘}lé tws 2

— €1)]
WE (3) \\\\i\ 7‘; / // //
(112> i w{] e ton —)
TI XS NN SOn S S NTRTRRTR N . (*13)
Dow P77 A2 ZTZ77777 7777
K“'tnw—?é— ton =
~Dwe o~ _ (*th\ﬁnata Valid ){XX

Note}* 7. The writing occurs during a overlapping period of CE;='Lox,

CE;="High' and WE ='Lo¥ (twr). S

# 8. tcw is defined as the time from the last occuring transition. either CEq
Low transition or C E, High transition, to the tize when the writing i=
finished.

% 0. tas is defined as the time from address change to writing start.

%1 0. tes i defined as the time froa writing finish to address change.

%11. When I/O pins arc in the output state, input signals with the opposite
logic level must nct be applied

x12. If CE, Lov traasition or CE; High transition occurs at the sane time
or after WE Lo¥ transition, the outputs will remain High impedance.

#13. If CE, High trassition or CE. Low transition occurs at the saze time
or before WE Hizs transition, the outputs will remain High impedance,

M 4140798 0017149 344 IH
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LH5168V2 8

9. Data Retention Cbarscteristics

{(Ta=—=10%C %0 +70%)

P araseter S ymbol Conditions Min.| Max.[Unit
Data Betention Veerz | CE2S0.2V or
supply veltage CE 2Veeor—0.2V (214) 2.0 \
Data Retention Iceoa | Veem>=3V :Ta=25%C 0".“2. zA
supply current CEys0.2Y or ;Te=40% 0.4 #A

CE,2Veem~0.2V (x14) 0.6l A

Chip enable
setup tine tepr 0 ns
Chip enable i (x15)
hold tiwe troa tre ns

Notedk* 1 4, CE22Veen— 0.2V or CE. = 0.2V
%1 5. Read cycle tine

Timing Chart~[CE;Controlled] (¥1§)

Vee ' 1. Data Retention mode /_
b‘?l e >
“Vee=0.5V -
Vecon \ —— ﬁ/
CE: — f E12Veere=0.2V
oV

Tining Chart—~[CE; Contorolled]

Vee w\}{ Data Retention node
2.1V F L

CE.

iteow

Vcesx

0.2v
ov

CE:=0.2v

Note)* 1 8. To control the data retention mode at CE, fix the input level of CE:
between Vecox 208 Veenr— 0.2V or OV and 0. 2 V during the data
retention mode.
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LH5168V2 9

10. Pin Capacitance

4

(Ta=2 5T.f=1MH2)

P arameter Syabol | Conditions { Min. | Typ. { Max. | Unit
. Input capacitancs Cay Vin =0V 7 pF *17
i 1/0 capacitance | Ciro | Vi o= 0V 10 pF _|*17

Note)* 1 7. This parapeter is sample and not 10096 tested.
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TEFLAIRP? LH5168V2

11 Packege and packiog specificstion |

10

1, Packige Outline Specification
Refer to drawiag N0, AAL1 Q6B

2. Uarkings
2-1, MHarking contents
(1) Prodogt nane ¢ LHS5168VT
(2) Company ntae : SHARP
(3) Date cuda

(Bxsuple) YY WW X Iadicates the product was meanufactured
- T in the ¥¥ih week of 19YY,
b Demotas the production ref, code(i~3)
~————————— Dapotes the production wsek.
€01,02,08,+ » » « - 52,58)
Denotas the prodection year,
(Lower two digity of the ysar.)

(4) The marking of “JAPAN" indicates the country of origin,
2—2, ¥srking leyout '

Befer drawiog No.AA 1068
(This layout do not defios the dimezsionx of marking character aad warking position.)

3. Sucface Mount Conditions
Please parfora the following conditions when mountiag ICt aot to deterlorsts IC

quality.
8 —1.30ldering conditions(The following coaditions are valid only for one time solderiar.)
Mounting Methed | Temperature aund Daration Kexsurament Polnt
Reflow aoldering | Peak temperstute of 240°C, 1C surface
(ais) durstion lessy thaz 1§ seconds

abave 230°C, temperature
{ncresse rats of 1~¢'C/second

. e i S " et g M S S P T T S P S . iy ] At e i At OO e W D >t

Maauel- soldering | 260°C or less, duratica less IC outesx letd surfsecs
(soldering fron) | than 10 seconds

3~2, Conditions for removal of residuma] flux
(1) Ulsrasonie weshisgp pover : 25 Watts/liter or less

(2) Waaking time : Total 1 afzute maximum
{3) Sotvent temperatare T 13~40C
155U DATE |} °94,07.29 (NOTE)

TSSUE NUMBER | Ra0728-27 | <7+ A/[~" /'-Zﬁ for -
3/C NUMBER | LE5168V2 M ‘M”A"ﬁ(wcmm Ko 1068-EDE)
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4. Packing Speclficazion (Enbossed Carrier Taging Specification)
This standard apply to the embessed carrier taping spscifieation [or ICs
to be doliversd from SHARP CORPORATION, SHARP’ 3 eabossed carrier taping
specification are gznerally based om these sat forth by the Jspancse Indwatrial
Siandard JIS € 0806 and the BIASIA,

4~1, Tepa Structors

* - Bpbossed corrier tape is made of conductive plastic. The emboseed portions
of the carrier tips acrg filled with IC psckages and covered with & top
covering tape to enclose them.

4—2, Taping Reel and Babossed Carrier Tape Size
»Ror the taping ree] snd emdosted carrier tape sizes, tefor to the eitached
drawinge (ND.CV674 and €V521)

4 —3. 1C Packige Raclosare in Bmdossed Carrier Tape
- The JC package exclosure direction Ia the euboseed portien as it compares
to the direction in which the tape is pollied is indicated by an index mark
on package (Isdex mart indicats tbez KO,1 »in on package) io the ettached
drawing (NO, C€V¥5322),

4 -4, Y¥iasing IC Packages insids Embossed Carrier Tape
- The sumber of missiag IC packagas Izside the embossad ¢arrier tape shauld
a0t excaed 0.1% of the total eanclosed in the tape per reel, or i,
¥hichever way ba larger.There should mever be more than two coasecutive
“nissing 1C package,

4 =5, Tape Joists
» The embossed carcier tape should sat have mors thap one joing per resi.

4 -8, Peeling Streagth of the Top Covering Tsde
« Paelizg strength vust meet the following conditiocss.

1) Peeling engls
at 165" to 180"

2) Pesling speesd
st 300sa/min.

3) Peeling strength
£t 0.2 %o 0, TN(20 to 70z0)

DRAFING DIRECTION EWBOSSED CARRIER TAPE

-- - e -

I 5180798 0017153 475
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SHLAT LHS5168V?2 . 12 ’

4—7, Packing

» The top covering vaps (leader side) ar the leading edge of the ambossed
cerrier tepe, and the treiling edge of ths ombossed earrier tepe, shall
be hald 1n plres mith puper addesive tape exceeding 30mw in lemgth,

+ The leading end trailing edges of the emboesed catrier tape shall be leoft
sppty (with embessed portions not filled with IC packiger), iz the
assached drawing (NO. CV522).

+ The samber of IC packager emclosed in the embossed cacrrier tape per reel
shall, in principle, be 25 listad below,

Package Type Number of IC Packages/Keel

§9P14-§:225 _ 2 §p0 pey
2 U I L 2 S
BT T T N T T
[ _SGeggp~ase__ & T T i 06bpes
e 2 1000 pes ]
| __SOPap=g00 | 750 ges ]

“rsopes-p-1218 | 1,000 pes

4—8, Indicatians
> The followiog shall be indicated on the taping cteel and the ptckxnt LIITR
1)Past Numger (Product Name)
2)Storags Quantity
$)Prodagtion Date
Nanufactare’ s Name (SHARP)

4—-9, Protection Phile in Tranmait
Eabossed cerxier tape ghotld be free from deformed IC leads and
deterioration in slectrical characteristics.

5. Packing Specifiestion (Dry pecking for surfzce mount packages)
Dry packing is ussd for the purpose of maintaining IC quality slter wounting
packagas oz the PCB (Printed Cireuit Board).
Yhes the spoxy resin which is used for plastic packages is stored at high
huaidity, it msy absort 0.15% oac more of its weight in poisture. 1f the surfacs
mogQ: typc'packaxa for & relatively large chip tbaerds & large anmount of moisture
between the epoxy resin axd insert msterial (e, g, chip,lead frame) thia moisture
sty suddenly vaporlse joto steam when the entire paokage is beated during the
soldering process {e.g. VPS), This ceuses expazsion and resslts ip separition
between the resin and insert material, sad sowetimee crickimg of the packegs,
This dry packiag iv designed to prevent the above problem from oecurriag in
sur{sce mount packages. Please conform to the following econditinae concerning
the storage aad opening af 4ry puckiag,

M 3140798 00L7154 701 WA
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S~—1, Stors uncer conditioas shown bdelow before apening the dry packing
(1) fTemperature riage i 35~40°C
{2) HKupidity 2 30% RH o1 less

. 5 —2. Notes on opening the 4ry packing
Before opening the &ry packing, prepare & workisg table which ia
grounded against BSD and ute a prounding strep.

5 —3. Storage after opening the dry packing

Perfore the following to prevent absozptior of moitturs after epeniag.

(1) After openior thbe dry packing, stots the ICs in ¢n environment with 2
tomparsturs of 5~25°C and & relative hunidity of 60% or less and
modnt §Cs within § 4ays after opeping dry packing.

(2) To re-stors <he ICy for ap extended period of time within 3 days after
opeaing the dry packing, use w dry box or ve-seal the ICs in the dry
peeking with desiccant (whoes indicater is blus), and store ip 2a
environment with & tenperature of 5§~49°C aad & reletive huaidisy of
809% ot fess, and woust ICs within 3 weeks,

(3) Total period of storage afier first opening and re-opesing is within
8 deys, and store the JCe in the s3pe snviroumeat as section 5-3.(1).

Pirst opening~ Y; —re-tealiag— ¥ ~sre-opening—~ X, <--pounting

e O e - -
1ICs fn dry | §5~25C | s~a0T | 6~5T i
vacking | 60%RH or less | S0%RH or less | 80%RH or less |

X+ X,y vwithin 3 days
Y  twithin § weeks

5—4, Beking {drying) defore meunting

(1) Baking is pecessary
(A) £ the humidity {ndicator in the desiccent bescomer pizk
{B) If the procedurs in sectiom 5—3 conld not he performed

{2) Eeconnended deking couditions
1t the above conditions (A) snd (B) ere spplicadle, dake it before
nounting, The recommsaded conditiomy are 15~24 hours at 120°C or §~10
hours et 150°C. Note thet the anbossed eczrrier tape can not be baked
st the abovs tsmperature. Flease trensfar ICs to heat resisteat carrier,

(3) Storaze after baking
After beking ICs, store the ICs in the same environment as sectiocn
5-3.(1),

B 4180798 0017155 bu4d N
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LH5168VT
oL SHARP
JAPAN
YYWW XXX
14

D.435
.03
$ a2,

Q.

8.0 8%

28-0.2 3%

PXG,BASE PLANE

12,4 %3

o, 1.5

[}
NAME ! TS0P33-P-0813 | LRAD FINISH ! PLATING | UNIT | mm

vy—7HRSH I CHERER :
SHARP CORP, I C GROUP DRAVING NO.j AALQGR

DETAIL A

c

#

R

PXG_BASE PLANE Oy |
H
<

B | y-Ribk | TIN-LEAD WA | Wx  753Fe)yp-OREIRE.

RIathatoLts,
NOTE Plaestie body dimessiona
do not iselude burr of resin.
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(EMBOSS TAPING TYPE ]

LIC TAPING DIRECTION |

RAWING DIRECTION
[LEADER SIDE AND 25D SIDE OF TAPE | :
ENPTY EMBOSS
ADAESIVE TAPE(PAPER) ADHESIVE TAPECPAPER)

FILLED EMBOSSCWITH IC PACKAGE) 30 ms MIN.

[ ]
¥
]

ijocced feopor ”cccaoc sceci7
ARR

B0 SIDE | i \ " T="START SIDE
— T ; : ‘*LEAQR,SLJ
| CARRIER TAPE | : CARRIER TAPE , ,
{__500mm MIN. t500m um ' !
B . ) 0 TOP m 'TAPE
00mn MIN.
¥ | WMoz =
NAME, ’ TMBOSS TAPING TYPE URIT ! mm NOTE

vy-7BA&E 1CER*D :
SHARP CORP, 1C GROUP | DRAVING NO.; CV822

I 4140798 D017157 410 WA
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B
>
I
: & &
él} P,
||
POy
\___/‘“\ E
Ll.s‘-&% 1,75 83
4.0 3,
13.8
11.4 o
i
r.d
(m }
U
2
&% ! B ! R
NAMR ! EC28-0813T8PS DHIT | mm | NOTE

Vy—-7RA2%E 1 CERES ¢
SHARP CORP. I C GROUP | DRAWING NO.; CVE74
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l N
L =t
L ] i
' ; -_—t !
1 4
‘1 i3 ™
L
| 2339
PKG W (sm) L (am) | REEL WUMBER
Srms | 164 | 9 80 [[ECRLE
sopiepans | xS L - A
sopracrag | 9A, 4T UL ECR2R
sopagrpaso [ el L .
soessrsns | 3. 4| eT00 1T ECRIZ
sopeicpoang |44, 87| T4 1GTT] ECRAMN,
TSOP2R-P-0813 1 24. 4 4100 CR24-100
(%3 : |- 204 : wms
NAME | REEL FOR BiBOSS CARRIER TAPING [UNIT ! mm | NOTE

vy —7BARE [ CERER
SHARP CORP, 1C GROUP

RAVING NO.! CVs2l

1
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1

CASE S1ZE t 345%845x556 (mm)

4P | EXTERNAL APPEARANCE OF PACKING | BLAT | i B
NAME | CASB FOH BWBOSS CARRIER TAPING IR{_IT ! mm | NOTE

Ty —7RAEE 1CPRAS xl
SHARF CORP, I C GROUP  DRAWING HO., Bj219

[l vad
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