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Tn ULYI:EI LCD MODULE MSC-C161DYLY-2N Revison: 1.0 Dec 14, 2000

B PHYSICAL DATA

ltem Contents Unit
LD e SIN —
LODdty 116
LD biss 15 —
| Viening dredion 6 ddak
Moddeszz(W H T) 0 FH MVAX (I~ 142 055EMAX) m
Vieningaea(W H) 645~ 138254~ 054) mm
Nurbe o dherades(deedes lines 6 1 —
Craradter marix (W H) 5 8 das
Crerade sze(WH) 320" 6350128 0257) mm
Dasze(W H) 060" 075(004 ~ 003%F) mm
Dat pitth(W H) 065" 080(0028* ~ 0031%) mm

B EXTERNAL DIMENSIONS
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B BLOCK DIAGRAM
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Tn ULYI:EI LCD MODULE MSC-C161DYLY-2N Revison: 1.0 Dec 14, 2000

B ABSOLUTE MAXIMUM RATINGS (1a=xc)

Par ameter Symbad Min Max Unit

Sy vatagefar lagic VDD 03 70 V
| Sy vdegefar L CD VDD-VO 03 VDD+03 vV
Y/ 03 VDD+03 V

Opading tampadire TOP 0 50 °C
Soaetanpaeue TST -10 &0 °C

B ELECTRICAL CHARACTERISTICS (vop=+#5106,vss=0v, Ta=2C)

u DC Characteristics

Parameter Symbol Condition Min Typ Max Unit
Sy vdtagefar logic VDD — 45 50 55 V
Sy auret forlogic DD — — 14 3 A
-2°C 47 50 53 V
Opading vategefar LCD VDD-VO 5C 43 46 49 v
°C 38 41 44 V
for ligt VE — — 42 46 vV
Sy aurent for light = VEA4AV — — 220 mA
| Imutvolizge 'H' led VIH — 22 — VDD v
| Inputvdtege 'L led VIL — 03 — 06 \V

u AC Characteristics

® \\fitemode
Characteristic Symbad Min. Typ. Max. Unit Ted pin
|_Eodetime te 50 — — ns E
| Ersetime t — — 5 ns E
| Efdl ime fr — — 5 ns E
| E puisewidth (High Low) fw 220 - - s E
Mimne tsus 4 — — ns RW. RS
| RW ad RShddtime fn 10 — — ns RW.RS
| Daast-ptime toue (0] — — s DB ~DBr
| Deahddtime fhe 10 — — ns DB~
. ¢ VIn Vin
* VY Vo1
tw i
ol ‘YV]“ i VILL
W tht
/ %
v[Hl. V]Hl-x
E \ /
7Z Vit Vi1 N\ 7V
Ray) thz
(7S
v |
B,=DB, o Vaild Datm w
VoL Vi
i
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Tn ULYI:EI LCD MODULE MSC-C161DYLY-2N Revison: 1.0 Dec 14, 2000

® Rd ok
Characteristic Symbd Min. Twp. Max. Unit Ted pin
| Eodetime fc 500] — — ns E
| Ersetime i - - o) ns E
| Efdl ime tr — — 5 s E
| Epdsewidh tw 220 — — s E
| RW ad RSst-uptime tow L — — ns RW.RS
| RW and RShddtime fn 10 — — ns RW, RS
| Deaouipu dday time to — — 120 ns DB ~DBr
| Deahddtime Ton 20 — — s DB ~DBr
] E Vi Vi
>§( Vo Vi
ta tht
A XV
vy /
1] th
/ %
Vin A /
: v[“7z X( 2. AV
G tmH
——1t
Vin Vi
DB.~DB, v Taild Dula Vas
il
tr
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B OPERATING PRINCIPLES & METHODS
u Control and Display Command

Execution
Command RS R/ DB, | DB | DBs | DB, | DB; | DB, | DB; | DB, Time Remark
W (fosc =
250kH z2)

DISPLAY L L L L L L L L L H 1.64ms
CLEAR

RETURN L L L L L L L L H X 1.64ms Cursor move to first digit
HOME

ENTRY MODE L L L L L L L H 1/ID H 42ns - 1/D : Set cursor move
SET direction

H | Increase
I1/ID

L | Decrease

- SH : Specifies shift of display
H | Display is shifted

L | Display is not
shifted

DISPLAY L L L L L L H D C B 42 - Display
ON/OFF m

Display on

L [ Display off

H | Cursor on

L | Cursor off

- Blinking

H [ Blinking on

L [ Blinking off

SHIFT L L L L L H SC | RL X X 42ns H | Display shift

SC
L | Cursor move

H | Right shift

RIL

L | Left shift

SET FUNCTION L L L L H DL N F X X 428
H | 8 bitsinterface

DL

L |4 bitsinterface

H |2 line display

L [1linedisplay

H |5 X 10 dots

L [5X 7 dots

SET CG RAM L L L H CG RAM address 42s CG RAM Data is sent and
ADDRESS (corresponds to cur sor address) received after this setting

SET DD RAM L L H DD RAM address 42ns DD RAM Data is sent and
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LCD MODULE MSC-C161DYLY-2N Revison: 1.0 Dec 14, 2000

ADDRESS received after this setting
READ BUSY L H BF Address Counter used for Ons
FLAG & both DD & CG RAM address
ADDRESS H | Busy
BF
L | Ready
- Reads BF indication internal
operating is being performed
- Reads address counter
contents
WRITE DATA H L Write Data 46ns Write data into DD or CG
RAM
READ DATA H H Read Data 468 Read data from DD or CG
RAM

X :Don't care
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u Initializing by Internal Reset Circuit
The KS0066B auodicdly initidizes (resets) when the power is on ueing the intamdl resst dralit. The fdlowing ingtrudiion are executed in initidization The
busy flag iskept in busy date (BF=1) urtil intidization ends Thelusy Seteis 10mséte VDD risssto 45V.
8 Digley Cleer
Fudion St
DL=1: 8hit inafeoe dda
N=0: Hinedglay
~F=0: 5ot deate fot
(3 Digday OnfOXf Cod
D= 0: Digday Off
C=0:Qusr Of
B=0:Blirk Of
@ Bty Mok S
ID=1:+1 (Inremat)
S=0:Nodhft

u Initializing by Instruction

I Rong On |
|
|
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO BF canat be dhedked bfare thisindrudiion
0 0 O 0 1 1 * ¥ * * Fundion &
|
| .
|
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO BF canat be dhedked bfare thisindrudiion
0 0 0 0 1 1 * ¥ * * Fudion&s
|
| Wit for moreten 1007 |
|
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO BF canat be dhecked bfare thisingrudiion.
0 0 0 0 1 1 * *x _* * Fundion &
BF can be dhecked efter fdlowingirdruction
When BFisnot decked, thewatting time bawean
ingrudionsislonge then execution indrudion time,
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Fundion Sat (Soedify thenumber of dglay linesard
0o 0o 0 01 1 N F * * derade fat) Therumba of dgday linesand cheradter fort
carat becranged etewards
Q0 0 0 0 0 0 1 0 0 0 Digday Off
0 0 0 0 0O 0 0 0 0 1 Digday Clexr
0 0 0 0 0 0 0 1 Ib s By Mode 2
Intidiztion ends
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u Standard Character Pattern

upper
4bit) pogo 0010 oo1l oL00 0101 0110 0111 1000 1001 1010 1011 1100 1101 1110 1111
lowar
4bit
cc |o [T] oooog
O ] ooogg
0000 RAN |H a B =l=}=l=l=
(1) (O ] ooogg
O E ooogg
[=] [ 1] ooooo
1] [E[=]=]a]=]
] ooggo
0aa1 2 = EEEEE
[ 1] ooogo
i ooogo
[ oooog
(TT]
" HHHBA
0010 (K1 — gooog E
] ooogg H
u ooogg =
ooooo -
oooog
ooooog
0011 (4) HEBEA
ooooog
ooggo
oooog
[=[=]=]=]=]
ooogg
0100 (5 oogog
ooooo
ooogg
ooooo
] ooooo
N ooooog
0101 (1.1 = EEEEE
= ooogg
HHHEBH
] oooogo
u ooogg
oun | 7h - afafalals
n ooggo
ooogg
ooooo
oooog
ooooog
0111 a) ogooog
ooogg
ooooog
ooooo
[=[=]=]=]=]
ooogg
1000 (1 oogog
ooggo
ooooo
oooog
oooog
e
ooogg
ooooog
ooooo
ooooo -
ooggo -
o | @ HEEEH . i
ooggo u =
[ ] ] ooogg u =
oooog u
O ] [S[=]=]u]s] ]
] N u '] ooogg u
1011 (4} H u u ] oooog H
EmEEE N m= ] ooggo u
1 | | ol 1 |HHAHH |
n = m |ooooo
m m T u ooooo
S i | 8 (356
1100 g L] n N u ooogg
[ T ] u u u ooooog
u ] N u ooggo
L] EEEEE L1 L] ooooo
] ] ] oooog
EN_EE ] ooogg
1101 (1-1] m = - |m ] ooooog
EmEEE ] (= m |(Ooooo
N N 5 (= '] ooogg
N N u u ooogg
u u u ] ooooo
[] O O [E[=]=]a]=]
" |Ex_ E|m . BEERE
1110 7) - sl goooo
E mE o ooogo
T N n o ooogo
1] [ [ = oooog
L 1 1] ooooo
] ] ooogg
1111 (1.1} . H gooog
.l : = oooog
] EEE |EEEEE HHHAH
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TRULYI:EI LCD MODULE MSC-C161DYLY-2N

Revison: 1.0 Dec 14, 2000

B ELECTRO-OPTICAL CHARACTERISTICS (\vr=46v,Ta=20)

Item Symbol Condition Min Typ Max Unit Remarks Note
Regponsetime Tr — — 10 — ns — 1
T — — (s8] — s — 1
| Contrad rtio Qa — — 194 — — — 2
) — — oy E-of 3
Viening angerange q asd 2 b — — dy =010 3
EY) — — cey E=0 3
&0 — — cy fE =187 3
Nael: Defintion of resoonsetime
S N \;_ ] \;_ - __ I
1 r--—-1 - - ’i _ _ -7 ’i J A N
non-sel ected s selected e non-selected
1007 90% 107
Trl Tr:Rise tine Tf| Tf:Fall time
Nate2 Defintion of coniragt retio ‘O Nae3: Defintion of viening aderaxed’.
Viewing Angle Range 6

Brightness af non-selected segment(H2)

Narnal (8=0%)

Cr
Brightness of selected segnent(Bl)
(@=80%)
(@=180%) ¢3:00)
(12:00>
" lEIZ rightness airve for non-selected segrent
@ Brightness aurve for selected segrent
5
& BI
|
|V0|:| Driving Voltage (=270%) 0
(9:00> ¢ (@07)
(6:00
TRULY SEMICONDUCTORS LTD. PO o 17



Tn ULY@ LCD MODULE MSC-C161DYLY-2N Revison: 1.0

Dec 14, 2000
B INTERFACE PIN CONNECTIONS
Pin NO. Symbol Leve Description
1 VSS o Gaud
2 VDD 50V Sy vatspefar logic
3 VO — Inout vategefar LCD
When RS=H Daaregds is Heded
4 RS HL When RS2 L’ Detal it o s elegted
5 R\W HL H:Rednode | Whitemode
6 E HH® [ Chipeddesogd
7 DBO HL Daahit 0
8 DB1 HL Daahit 1
9 DpB2 HL Daahit 2
10 DPB3 HL Daahit 3
11 DB4 HAL Daahit 4
12 DB5 HL Daahit5
13 DB6 HAL Daabit6
14 DB/ HL Daabit 7
15 SA 4/ Sdelight anode
16 K o Sdelight cathade
W PART LIST
Part Name Description Quantity
IC KB ROC 1
LD TSBOUDYHOAON 1
B M161-2A1 1
Hare MCI62-7 1
Ruba comaedor 0569220 YS 2
Resdor KW 5
Resdor gIKW 1
L LED ligt BDa11ya) 2
TRULY SEMICONDUCTORS LTD. P10 o 17



LCD MODULE MSC-C161DYLY-2N Revisgon: 1.0 Dec 14, 2000
B RELIABILITY
u Content of Reliability Test
Environmental Test
No. Test Item Content of Test Test Condition Applicable
_ _ _ Sandard
1 High tempaauedaae En%lamteiamwgﬂehmstuagetemmmfaaldg 0°C —
20hs
2 Low tarpaduedoae BErdurancetedt gpalying thelow soregetampadurefaraloy | -10°C —
tme Whs
3 Hichtempaauregpaaion | Endurancetes goplying the dedrric dress (Vdtege & Qurat °
g adlfelfmrd?rjglsrtgﬂedemfdadgﬁgr?e : “;%ﬁs —
4 Low tampaaureqpadion | Bndurancetes gpplying the dentric sressunder low 0°C —
terpeuefo alogtme hs
5 ichtempaaire/ BErdurancetet goplying the high tamperatureand high ° % MIL-2P2E-1038
Eg:idtvm Mﬁdtysaaggﬁrwg?orgﬁne %hc':s% i JSCI3
6 Hichtampaaure/ Endurancetest golying thededric sress (Valtege & Qunet) | 5p°C | 90 %RH MIL-2PE-1038
Hurmicity oparaion andtampaaure/ huridity dressto thedement for along Bhs JSCI3
time,
7 Tarpaauegde Edurancetest gydying thelow and high tarpaaurecyde A0°c/ eFC
10odes L
A0 . XC _. &C
mn <— 5Hrnn <— Imn
loyde
M echanical Tegt
8 Vibration teg EndLrance test gpplying the vibration during ransportaionand | 10-2H2®  15mmpp MIL-2PE201A
e 2-902® 156 ISCTBaAD
Tatd 05rs
9 Shook tet Corgnudiordl and medhericd edurancetet gopying the 50G hdf sgn MIL-2PE2138
shodk duing trangportation. \ga/e]mmi:
fimesdf esch diredtion
10 | Amogthaicpresuretet | Bndurancetest golying theamogohaic pressure during 15me MIL-22E-106C
frangoartation by ar. Dhs
Others
1 | Sdicdedriaty tet Endurance tes goaying the dedric dressto the termingl. VS0V , RS=15KW MIL-883B-30151
CS=10pF
1ltime

*** gy voltagefor logic em = VDD. Supply voltegefor LOD sydem = Opardting voltage t 25°C.

u Failure Judgement Criterion

Criterion Item

Ted Item No.

1121314[5/161718[9]10111

Failure Judgment Criterion

Basic gadfication Qu o the Badic Soadfication
| Hedricd charadteristic Qut of the DC and AC Qreradgidic
Medhanicd dneradaidic Qut of theMedhenicd Spadffication Cdar drenge: Out of
Limit Appesrance Sparficaion
| Oplic dheradteridic Qut of the Appssrance Saced

TRULY SEMICONDUCTORS LTD.
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Tn ULYI:EI LCD MODULE MSC-C161DYLY-2N Revison: 1.0 Dec 14, 2000

B QUALITY GUARANTEE

u Acceptable Quality L evel
Ezthlat shauld sty the queity level defined esfdlons

- Ir%iim : MIL-STD-AC0BE LEVEL Il Namd aetimesarding
Partition AQL Definition
A Maa 04%
B: Minor 15%

u Definition of ‘LOT’
Orela meansthe ddivary quartity to audomer & aetime

u Conditions of Cosmetic | nspection
® Environmentd condiion
Theingoadion shoud be pafammed & the Im of height fram the LCD moolie urdar 2 pieses of 40W whitefluoresoart lamps (Nomrel tamparatre 20~25°C and nomrel
humidity 60+ 15%0RH).
® |ngpedtion method
Thevigd check shauld be pafamed vaticdly & morethen 30om dgancefram the LCD peardl.
® Driving vatge
The \® vauewhich the most ogtiméd aontret can be datained neer the goedified W inthe gpedfication. (Within 05V o thetypicd vduea 25°C).

B INSPECTION CRITERIA
u Module Cosmetic Criteria

No. Item Judgement Criterion Partition
1 | Diffeeein See Naedloned Mgar
2| Pdteam peding No gibirete petteam peding and floding Mgar
3 | Sddaing ddeds No ldsing mising Mgar

No sidaing bridge Mgar Minor
: No add sideing :
4 | Resdfiav onsibrate Invisible copper fail (EQSMM ar more) on S beirte petfen Minar
5 | Aaxdiond madlic Foregn No sildaing dugt Miror
etter No aooretion of metalic foreign metters (Not exceed AE02mm) Minar
6 | San No san to guail aosric bedy Minx
7 | Baedsdaing No platefading, nusting and dsodaing Minor
8 | Sddaamout a Sddaing sdedf FCB Minor
Sdda tofoma‘Hle
1 lLedpats dl aound thelesd
Sdder $oud nat hidethe
y leed fam pafg%y. (too mudh)
Comporatss
(Inczed ‘Thouh Hde RCB' )
Solder to reech the Compareris sk of FCB, H
2 Hat pedkages Bthe ‘tog (A) o ‘hed’ (B) Mirnor
theleed o be covered by “Fler Ajﬁ
Ledfomioleaameosr
Kda.
3 Chips @2H2% h® W2H Miror
h |H
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TRULYI:EI LCD MODULE MSC-C161DYLY-2N

Revison: 1.0 Dec 14, 2000
u Screen Cosmetic Criteria (Non-Oper ating)
No. Defect Judgement Criterion Partition
1 | Spas Inacodancewith Screen Cosmetic Criteria (Operating) No.1 Miror
2 | Lins In acoodancewith Screen Cosmetic Criteria (Operating) No.2, Minor
3 | Buddesinpdaizer — Minar
dze:dnm AacaaabeQy in adiveaen
df 03 Digegad
03<d£10 3
10<d£15 1
15<d 0
4 | Syach In acoordence with oats and lines operdting aoamdic aitaia When thelight refleds on the pend Minar
ufae tremadmaprutotxarmak;%
5 | Allonededasty Above dfets $uid be sporaed moethen nm esch atbe. Minor
6 | Cdodion Nat to be naticele adaration in the viewing aeadf the LCD pardls Minor
Baddi j i it on date anly.
7 | Cotamirdtion | Ndt to bendiiceetie Minor
u Screen Cosmetic Criteria (Operating)
No. Defect Judgement Criterion Partition
1 | Sos A) Cex Minor
Sze:dnm AcaaadeQy in adiveaen
df o1 Digegad
01<d£02 6
02<d£03 2
03<d 0
Nate: Induding pin hdes and ddfedtive datswhich mugt bewithin onepixd sze
B) Udexr
Sze:dmm Aagiade Qy in adiveaen
df o2 Digegad
02<d£05 6
05<d£07 2
07<d 0
2 | Lires A) e Minor
L 50 ©
¥
20 © SeNo.1
0@ 0k 01 w
Nae: () -AcgiddeQyinadiveaesa
L -Legh(m)
W -Widh (mm)
¥ .Di
B) Udexr
L 100 O
¥
©
20 S=No 1
006 03 05 w
‘O =Thedekadszaena daged by \o.
‘Uderr’ =Thedeckad szeaedagal by \o.
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u Screen Cosmetic Criteria (Operating) (Continued)

No. Defect Judgement Criterion Partition
3 | Ribbmline Nat to benaicesde
4 | Allonvddedasty Above ddats syud be saraed marethen 10 esch abhe, Minor
5 | Rdnow Nat o berdticeeble Minar
6 | Dasz Tobe 9% ~ 106% of thedat Sze (Typ) in craning Minor

Patid dfedtsof eech dat (ex. pihde) soud betrested st .
(s=Screen Cosmetic Criteria (Operating) No.1)

7 | Usenbigies(aly | UnesnbignessmietieBVAX / BMIN £ 2 Mircr
kedclit type modue) - BVIAX: Max. velueby mesaurein 5 pairts
-BMIN : Mlnveiu,x::l:),/me;aeuemSFl‘(@y|
Divice adive areninto 4 vatical izontll

Mesure 5 partsonn in thefdloaing figure

O : Measurina noints

Nae:

() Sze: d=(anglengh + shotlength) / 2
Thelimit ssrplesfor eechitem heve priarity.
lexed ddfierts ere ofined item by item, bt if the nuber of ddfedts ere dfined in above teble, thetatel number hould not exosed 10,

md ‘concantration, even the oats o thelines of *digregarded 5ze should nat dlowed. Fdllowing three situetions should betregted as* concantretion .
- 7o ove ofedtsindrded AE5vm
- 10or over cfedtsindrdedf ZE10vm
- Do ove ddedtsindrded AE0mm

B PRECAUTIONSFOR USING LCD MODULES

u Handing Precautions

Thed ismeded gass Donat sjedt it to amedhenical shock by dropping it or impet
Ezglflfedsg%/%ls adtfehqféi%yﬂdsﬂamledembe%erutrg}giawnywmmIflfesﬂamcxﬂajsymsklndddmsmmndf

Donaemy excesiveforaeto thedglay auface o the adjdring aess Snoethis mey causethe cdlar toneto vary.
Thepdaizer covaing thedgday sufaoeo‘ theLCD leisoit and eesily syatched Handethis pdlatizer carefuily.
If lfedsﬂeysufaneban‘n&somanraai breethe on the aurfece and gatly wipe it with asoft dry dath If it is heavily cortamineted, maisten dath with ane of the

fdlonnrg sdvms

Bhyl ocm
© Sd\\//vertsdm then those abovermantioned mey demege the pdaiizer. Eqpadly, do nat use the fdlowing,
- Wee

- Keoe

- Arometic slvats
Exads care to minmize corodon of the dedroce Carasion of the dedrodes is aoodaated by weter droplets moisure condensetion o a curart flow in a high

humidty eviromat.

TRULY SEMICONDUCTORS LTD. P14 o 17



Tn ULYI:EI LCD MODULE MSC-C161DYLY-2N Revison: 1.0 Dec 14, 2000

(8 Instdl the LCD Module by weing the mounting hdes When mounting the LCD module meke sureiit is free of twiding, warping and didartion. In particular, do nat

forably pull or berd the / O ceble or the becklight ceble
9) Do nat etempt to dssssarbleor processthe LCD modlde
NC tamird shaud be goen Do nat comnedt anything,
11 Ifﬁelogcormtmjverlsdf d)ru:quyﬁenu dgds
Topre/atdam:ﬂmo‘ sta]cde:moly be careful to meirtain an gatimum wark eviromat
- Besretogoud IheLCD modlles

-Todsremredfcr da1rg |rtrs
-Toreimtreamndsalcdamo mmwﬂmkum condtios
- The LCD modueis aoeted with aﬁlmto pdaitreoiqday ufae Exemsemrevx/rm peding off msrmm]\,eﬁlm Snce datic dedriaty mey be ganarated

u Storage Precautions
When daring the LCD modles avoid equoare to diret aunlight o to thelight of fluoresoent lamps Keep the moduesiin begs (avoid high temparature / high hurmicity
ad low tamparairesbdow G C). Whenever passitie, the LCD modulesshould beiored in the same conditiansiin which they were shipped from our compeny.

u Others
L|q1d ody;t)assildfy u?ﬁéqr{rvmjessjqa(ﬁoalm sorage temparaure range) lesding to defedive arantation or the ganerdion of dr buddles (Hadk o white). Air
e R e e ey e e ey
M%Tgﬁ%gmmm of the LCD modulesreaiting from destrudion @used by detic dedriaity e, exardse careto avaid hdlding thefdlowing sedions
T e

B USING LCD MODULES

u Liquid Crystal Display Modules
LCD isaomposed of glassand pdaizer. Pay aterion to the fdllowing itams when herdiing
- r(11) Rese kesp the tamparaLre within oedfied renge for use and dorege Rdlaization dfgaiatm bubde geneaation o pdaizer ped-af mey oaor with high tampaeiure
Do nat touch, ar b the expossdl polaizers with herder then an HB panal leed (Jass tweezas
Nfeamsr&%?nﬂmjfcr dw&%&jﬁvsl%ra?mﬁdﬂm pdalzgggd reﬂegcrs mecedt cxga%catﬂamsmmvmll be dameped by damicasach
asaoetme tdueng ehend andi
V\/rmtfedsg?/sﬁaaebamsdﬂy , wipe gantly with ebsorbat oatton or ather soft metarid like chemals soeked in petrdeum bazin. Do nat sub herd to avad

thed
d?gvacrwaer drapsimmediagy, contact with weter over along paiod of time mey cause dfometion o adar fading,
Avad oonteding al and fets
Corolnsstion on the surfaoe and contadt with temirels due to add will damege, Sain or dirty the pdlaizers After produdts are teded &t low tampareiure they mudt be
warmed Up in acortaing befare coming is contedting with room tamparaure &r.

Dot put or etach eryhr%mﬁedsdwamtoa/ad leaving makson
9 Doncttaxhlhed bere hends Thiswill Sanﬂedga/ aeaad inauletion between tarminels (some aosetics are otemineted to the polatizars).
10) Asgassisfragle Itterdstobarrrecr chipped during hendling egpadialy onthe edges Hesse avaid drgppaing o jaing,
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u Installing LCD Modules

Thehdein the printed drrauit boerd is usad to fix LOM asshoan in the pidure bdow. Attend to the fdlowing items when ingialling the LCM.
(2) Cover the sufacewith atrangparant pratedtive plate to pratedt the pdaizer and LC odll.

Protective plate

TN

Fitting plate

1 . L

o7 S CT v

(2 When asamiding the LCM into ather epuipmart, the oeoar to the bit baween the LOM and thefitiing pl ate hould have enough height to avaid causing ressto the
module ufars e to theindvidld spedificationsfar messramants Themessuramatt tdeance houd be 01mm

u Precaution for Handing LCD Modules

Sne LCM hesbem assamhiled and edjuted with ahigh dsgeeo‘ precsion, avaid goplying excessive shodks to the module ar meking any dtarations ar modificatiorstoit.
Do ot dter, modify ar dergetretredgped theteb onthemet frame
Donat mskeedrafde;mtfemrtaj arauit boerd, modfy its shepe or dange the positions of componartsto be attached
Do not damege o modify the pettam wwiting on the printed dirauit oerd
Absdudy do not modify the zdrairuober sirip (conoudtive ruober) o het seel comedior.
Exaat for sildaing theiintafaog, do not meke any dtgraions or modificaions with asddaing iron
Do nat drap, bed or twig LCM.

u Electro-Static Discharge Control

Sneetiismodue lsssaCMOS LS, thesame cardful attertion should be peid to dedrodttic dscharge s far an odinery OVIOSIC
1 Mekeoa’tanlfﬁymaegmmjvvrmkHdrg LOW.
Beforeramove LOM from its pecking cese ar inoorporeting it inio s, besretharmdje (g body have the same detricpatertid.
Whenddaing thetamird o LCM, n’ekeomanlheACpO/\/ermoefmfesjolm
\MmLﬂr'gande(mcsreMilvert)atah LCM, the srendtiver houd beof go.rd pdemdnytomnmzeasmm asposhle any tramgmisson of dedramegndic
coming fram the commutr of themotar.
Asfar %pcmtie the-dedtric potantiel of your wark dathesand thet of thewark bench the ground poterniel.
Toredue the gaerdion d static deatriaty be careful thet thear inthewark isnat too dhied. A rdalvehmdty o 50%660bisrecommackd

u Precaution for solderingtothe LCM
(2) Comavethefdlowing when sdldaing leed wire comnedor cebleand ete. to the LCML.
- Sdldaing iron tampareiure: 280°C 10°C,
- Sddaingtme: 34sx
- Sode : autedtic lda.
If soldaing flux is used, be aure to ramove any ramaning flux aftfrﬁnmrgtosjdmrg gpaation ﬁ‘l‘ﬁsobe;rn gy in the case of anontdlogen type of flux) Itis

recommatid praet the LCD aurfacewith acover dui to prevert any demege dur to flux Seettas
(Z)kasjogfjgﬁedamdunmmmmm;g and board dhoud nat be ddached morethen three times: This maximum number is detamined by
thetempaaLreand ime conditions mentioned ebove, though thae mey be some vatiance depeding onthe o thesddaing iron
(3 When reove the dedtiduminesoatt pend from the FC board, besurethe e msomﬂady metted, the sdldered ped on the RC boerd could be demeged.
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u Precautionsfor Operation

1) Viewing angevaieswith the drenge o liquid diving vatege (Vo). Adiugt \o to dow the best contrat.
DrivingtheLCD in lfevdtageatn/elhecﬁjm %ﬁnsr?
whe Reqarﬂages?ﬂaﬂy(ﬁ@ajambdmﬂemrgmmaueraga However, this does nat meen the LCD will be out of the ardar. It will recover
it reumsto rage
@ Ifﬁedqdwaemsp.ﬂedfaddmgqﬂa]m the digday will bacome abnomrel. However, it will retum to nomrd if it is tumed off and then bedc on

(5 Condanstion on tamminels can cause an dedrodhaical reediion digupiing the temmindl dirauit. Therefare it must be usad under the rdative condition of 40°C, 50%

RH
(6 When tuming the power on, input eech Sgrdl fter the positiveneggtivee vattege becomes teble

1.5us nmin
-~ —

Positive voltage :z
GND

|
o _ |——O nin.50 ns max.(forgraphic)

(Negnt Ive voltage)

= 0 nin.,50 ns max.(forgraphic)

Vammas

__i_/

N (signal)

u Storage

When doing LCDs s paresfar some thefdloning preceution are necessaty.
@ Sovehra% inasda pdyane’ebygi‘ propaly seed, thereisno nesd for dessicart.

(2) Sorethamin adak place Do not eqposeto aunlight or fluoresoart light, keep thetemparatre baween G Cand 35°C.
8 gslpda'lze sgiatgsmjd not comein contact with any aher dgjedts (Weadviseyou to dorethamin the container inwhich they were dipped)
ronmena tions:

- Dot leavethemfor more then 168hs & 60°C.
- Soud nat belet far moretren 48h1s & -20°C.

u Safety

E It is recommended to aush demegedl ar umnecessety L CDsinto pieces and wieeh them dff with soivernis uch as eodione and ethend, which should leter beboumed
If any liouid leskes aut of adameged dass adl and comesin aontact with the hends weeh off thoraughly with oep and weter.

u Limited Warranty

Urless gy bewesn TRULY and audtomer, TRULY will redlaoe or reper ary of its LCD mooles which are found 1o be fundionelly defedtive when ingoected in
aocenewith TRULY LCD axmamslarcbtds(cmesafalaﬁelmﬂ rqut) for apaiad o one yerr fram dite of hipmats CosreioVisd defedts mugt be reumed o
TRULY within 90 deysdf shipmert. Confinmetion of such dete el loebesed on frieight documents Thewarrarty ligtility of TRULY limited to repeir andlor redecamart onthe
tarms st fath above TRULY will nat be regporstlefor any subseouent ar cossquentid events

U Return LCM under warranty
Nommwbeﬂfﬁenaaﬂdsmmmwdsm Thetypicd eardesd viddiosae:
- s

-RCB egdd’s o modified
- RCB codldors

- Cirouit modified in any wey, induding eodiion of components
- PCB tampared with by ginding, engraving or peinting vamish
- Tdging to or modifying the bezd inany mame.
Made reparswill beinvaiod to the otomer muiLe egreamat. Modules mugt be retumed with auffident desription of the fallures or dfedts Any comedars o
cdeirdgdled Q/treaaamnmberemEmrﬁyvmtmtdimg’rgmeRB e/dd’'s condudorsand tammirds
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