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1. Bsaic Specifications

1.1 Display Specifications
1>LCD Display Mode

: FSTN, Positive, Transmissive

2>Viewing Angle
3>Driving Method

: 6H
: 1/64 Duty, 1/9 Bias

4>Backlight

: White LED

1.2 Mechanical Specifications
1>Qutline Dimension

1.80MAX.
3.599

: 106.49x46.6 x 5.2mm (See attached Outline Drawing for Details)

BL/LCD 106.49

102.89(V.A.)

97.486(A.A.)

3y

7
y
7

BL/LCD 46.66— =
39.66
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~—32.462(A.A.

19264 Pixels

r

Viewlng Direction

=-23.50+0.5
-

1.80
4.502

FRONT
BACK
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1.10

5.20
LCD 2.BOMAX

o0
QD
=+ o o I%
L |
| W=0.50 —l0,10
3.50 F'C).B*SE:ZB.OC»J-t *
35.75 35.00
fesd [T« a1
2.00(pcb —-—L‘-l——
25.75 i 55.00
1.3 Circuit Diagram
COM®63
LCD Panel |
192 x 64 Pixels \ |
| | COMO
VDD,VSS p -
O ... K
VOUT,VPP,VG,V0,XV0 (L})J Q
w
HPMB,C86.PS../RD./WR.A0./RES./ .
DBO~DB7 IST3020 Cortrol/Driver IC
A
K Backlighr Circuit
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1.4 Terminal Function

Pin No. Pin Name Function
Power supply control pin of the power supply circuit for LCD driver
1 HPMB -HPMB = “H” : Normal mode
-HPMB = “L” : High power supply mode
This is the MPU interface selection pin.
2 C86 C86 = “H”: 6800 Series MPU interface.
C86 = “L”: 8080 Series MPU interface.
3-7 V4, V3,V2,V1,VO LCD driving voltages.
8-12 C2-,C2+,C1+,C1-,C3+, DC/DC voltage converter
13 VPP VPP is the power pin of embedded OTP (One-Time Programming)
non-volatile memory circuit.
14 VOUT Voltage corl1ver.ter input / output pin .
Connect this pin to VSS through capacitor.
15 VDD Power supply voltage (Positive)
This pin configures the interface to be parallel mode or serial mode.
16 PS P/S = “H”: Parallel data input/output.
P/S = “L”: Serial data input.
17-24 DB7-DBO DC/DC voltage converter.
25 E-RD Read (/RD ) control signal input.
26 RW-WR Write (/WR ) control signal input.
Register select input pin
27 AO -A0= “H” :DBO0 to DB7 are display data
-A0= “L” :DBO to DB7 are control data
28 RESET Rester Pin(L->H)
29 CSB This is the chip select signal.
30 VSS Negative power supply,0V
31-36 NC NC
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1.5 Product Outline
A | B I E | i
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A . | mE
]| 2 CBS
xu -~ :
: e 192 x4 Plxzls H
w < - =
v E=2 £ 5 A
i 2 T e =] =
ggse G Z M| S o
S dd Wiewlng Jlrectlon = T
-] l 'I g 5
= .
go 3
= =
B i 15
T ;
i .20 i
=3 oo 12
M =6 —t a0
& -+ = o % 21 3
] ! ! | 2% | teo
—:L_‘:ﬂv.r:o.so t —+—0.10 = [EsD
3.50—= LEF35=28.0 B f R“i—;‘m
35.75 35.00 b [T
& CEB
S
C ! 1| W
2 N
LTk &L T
z.oo{pcb)—-l-|-|-— | 1 | W
< e 5500 5 pr
e hied
29
- [=Fa}
o | =
r:w 1 — ERREE
£ £ le o.508 K
L HOT DISPLAY
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D #1, LCD Disploy Typs FETH Posltlve. . Transnlsshe HTG1926 44-354W - 26K 0801
EDC Mo ekl
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2. Absolute Maximum Ratings

Items Symbol MIN. MAX. Unit Condition
Supply Voltage VbD -0.3 +3.6 \% Vss =0V
Input Voltage VIN -0.3 Vbb+0.3 \% Vss = 0V
Operating Temperature Topr -20 +70 T No Condensation
Storage Temperature Tst -30 +80 C No Condensation
3. Electrical Characteristics
3.1 DC Characteristics

Vss = 0V,Top = 25C
Items Symbol MIN. TYP. MAX. Unit Condition
Operating Voltage VDD 3.0 3.3 3.6 \% VDD
Input High Voltage ViH 0.8 x Vbp - VbD Vv /CS1,/RES,A0,/WR,
Input Low Voltage ViL Vss - 0.2 x VoD v  |/RD,D0~D7,C86
Output High Voltage VOoH 0.8 x Vbp - VbD \% DO~D7
Output Low Voltage VoL Vss - 0.2 x Vpp \% DO~D7
Input Leakage Current ILi -1.0 - 1.0 KA | VDD
Output Leakage Current Lo -3.0 - 3.0 HA VDD
3.2 LED Backlight Circuit

Vss = 0V,Top = 25C
Items Symbol MIN. TYP. MAX. Unit Condition
Forword Voltage Vf BLA - 3.1 - \% VDD
Forword Current If BLA - 75 90 mA VDD

11— A
Y¥Y¥y¥y¥¥v ¥
- K
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3.3 AC Characteristics

3.3.1 8080 Mode System Bus Timing

AD
+—taws —» l——tans
cs1
(C82="1")
* teves -
«————tooLk, ool ———————»
e tecHR tocHw
le tss of (el
DO to D7 ><L
(Write)
. taces *| ——tone
DO to D7
(Read) ‘
Vss = 0V,Top = 25C

Items Symbol MIN. TYP. MAX. Unit Condition
System cycle time Tcyc8 300 - - ns -
Address setup time(A0) Taw8 0 - - ns -
Address hold time(AQ0) Tah8 0 - - ns -
Control Low Pulse wide(/RD) teclr 275 - - ns -
Control Low Pulse wide(/WR) tcelw 275 - - ns -
Control High Pulse wide(/RD) tcchr 225 - - ns -
Control High Pulse wide(/WR) tcchw 225 - - ns -
Data steup time Tds8 40 - - ns -
Data hold time Tdh8 10 - - ns -
/RD access time(*a) Tacc8 - - 200 ns -
Output disable time(*a) Tch8 15 - 150 ns -
Note:

*a. all timing is using 20% and 80% of VDD as the reference.
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3.3.2 6800 Mode System Bus Timing

AD
R/W
A—faws — —tans
€81 ¢
(Cs2="1") d
+ teves >
e tewLr oWl ————————
E 7
7
——tewHr, tewHw
< toss bl
DO to D7
(Write)
4 taccs »| ——toHs
DO to D7
(Read)
Vss = 0V,Top = 25C
Items Symbol MIN. TYP. MAX. Unit Condition
System cycle time Tcych 300 - - ns -
Address setup time(A0) Taw6 0 - - ns -
Address hold time(AQ0) Tah6 0 - - ns -
Control Low Pulse wide(/RD) teclr 275 - - ns -
Control Low Pulse wide(/WR) tcelw 275 - - ns -
Control High Pulse wide(/RD) tcchr 225 - - ns -
Control High Pulse wide(/WR) tcchw 225 - - ns -
Data steup time Tds6 40 - - ns -
Data hold time Tdh6 10 - - ns -
/RD access time(*a) Tacc6 - - 200 ns -
Output disable time(*a) Tch6 15 - 150 ns -
Note:
*a. all timing is using 20% and 80% of VDD as the reference.
*b. CL = 100pF
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3.3.3 4-line SPI Mode
- tcess » tesH ¥
‘CS1 ~
(cs2="1") 8 )
4 tsas ¥ —tsaH
AD
s tscve »
L tsLw *
SCL L~
[ - tsHw
" fr e "
b tsps *»  —tsoH
g M
Voo = 3.3V, Ta = =30 to 85°C)
’ Rating :
ltem Signal Symbol Condition Min. Max. Units
4-line SPI Clock Period Tscye 50 —
SCL "H" pulse width SCL Tshw 25 —
SCL “L" pulse width TsLw 25 —
Address setup time AQ Tsas 20 —
Address hold time Tsan 10 — ns
Data setup time 5 Tsds 20 —
Data hold time TsoH 10 —
CS-SCL time o8 Toss 20 —
CS-SCL time Tesn 40 —
(VoD = 1.8V, Ta = =30 to 85°C)
| i Rating i
ltem Signal Symbol Condition i g Units
4-line SPI Clock Period Tscyc 200 —
SCL “H" pulse width SCL  |TsHw 80 —
SCL “L" pulse width Tsiw 80 —
Address setup time AO Tsas 60 —
Address hold time TsaH 30 — ns
Data setup time - Tsps 60 —
Data hold time TsoH 30 —
CS-SCL time o Tcss 40 —
CS-SCL time TcsH 100 —_
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3.4 Reset Timing

|—: TR >

RES
I.- PR P
Intermal .
statils During reset # Reset complete
(VoD = 3.3V, Ta =-30t0 85°C)
3 ia Rating 7
Item Signal | Symbol Condition Min Tvp. e Units
Reset time tr - - 1.0 us
Reset "L" pulse width /IRES |tRw 1.0 — — us
Table 37
(VoD = 2.7V, Ta =-301t0 85°C)
" - Rating s
Item Signal | Symbol Condition Min. Tin: Max. Units
Reset time tr — — 20 us
Reset “L" pulse width /RES [tRrw 2.0 — — us
Table 38
(Voo =1.8V.Ta =-301to0 85°C)
; i Rating .
Item Signal | Symbol Condition iR, Typ. Max. Units
Reset time tr - — 3.0 us
Reset "L" pulse width IRES |tRw 3.0 — — us
Note:
*a. all timing is using 20% and 80% of VDD as the reference.
4. Function specifications
4.1 The Parallel Interface
Shared 6800 Mode 8080 Mode Function
A0 R/W E /RD /WR
H H H L H Reads the display data
H L H->L H L>H Writes the display data
L H H L H Staus read
L L H->L H L>H Write Command data

NOTE: if SPI be used, C86=0,P/S=0;

4.2 Basic Setting
URL:www.hotlcd.com
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To drive the LCD module correctly and provide normally display, please use the following seting
1> ADC = 0 (normal)
2> SHL select = 1(reverse)
3> LCD Bias Select = 1/9
4> |nitial Display Line =0
5> Entire Display ON/OF = OFF(normal)
6> Reverse Display ON/OF = OFF(normal)
7> Set Power Control Set:
Voltage follower = ON,voltage converter = ON,Voltage regulator = ON
8> Display ON/OF =ON

4.3 Resetting the LCD module
The LCD module should be initialized bu using /RES terminal.

While turning on the VDD and VSS power supply, maintain /RES terminal at LOW level, After the
Power supply stabilized, release the reset terminal(/RES = High)

URL:www.hotlcd.com
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4.4 Display Memory Map

Fzoe Addrees COM
[OE= ToRz | o=® [ o8 Cutpat
ZHLw SH_m *
LoH i COME | CoWEs
Cin COMT | CoMAz
- o =
o|o|o|o Pagel =4 Eows | crwen
ET] COME | COMES
F COME | COWSE
TEn COME | COWET
i COMT | COWEE
L&n COME__| COMSE
TS COME | COMS4
TAH COMID | COMSR
0 0 0 1 Page1 0EA COMTT | COMEZ
oo TOMIZ | COME?
T COMIS | COMED
TEH TOMiZ | COWE
BEH TOMTE | COMZE
“oH COMIE | coner
A COMIT | COMEE
= COMIE | COMZE
] 0 1 0 Page2 T CONIS | COME4
In COMZ0 | COMEa
= COMZ1 | Conez
& CONZZ | COMET
7H CONZ3S | COMeD
“&n COM24 | COM3D
i COMZE | COMGE
AR COMZE | CONGT
0 0 1 1 Pagel 18A R | COMZT | COM3B
T e COWZE | COM3E
o TOMZE | COMEd
TEH COMI0 | COMES
1FH COMET | Covas
] COM3Z | CoMat
il COME3 | CoMan
=n COWM34 | CoMeE
0 1 0 0 Paged =n COM3E | COMZE
T COMIE | CoMaT
P COMIT | COMZE
I COWIE | COMZE
il TOMIE | Covad
& COMZ3
I [SaIFH
TAH COMZT
0 1 0 1 Pages ZEH COMZD
e =0
=0 COMTE
ZEH TOWTT
ZFH COWZT | COMIE
30H COMLE | COMIE
5l COMEE | COMIL
= COMED | COMiE
] 1 1 0 Page6 =n CONG1 | COMTZ
A COMAEZ | COMT
E COMEE | CoMiD
e COMS4 | COME
37 COMSS | COMB
3R COMSE | COMT
RER T COMET | COME
REH TA COMSE | COMS
0 1 1 1 o= Page? TEH COMES | COMd
DBL oy COMAD | COM3
DRE =0 COWAT | COMZ
REE) SEH COWEZ | COME
DET 3N - COWE: | COMD
1] 0| 0| 0 |om Pages - COMS
Calomn ADC=0 [0 |0 [ R [E o . |OA|DE|DC]O0|CE[DE
Address I ADC=1 |FF[FE|FO|FC|FE|FA S (22 (23 [22 |21 |22 When the initial display
EE| B BIEl & FA T T S Ling address
LCD Output AR EHE AE ls 1C [HEX]
@] & [ = el L
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4.5 Disnlav Commands
% : Don't care

INSTRUCTION A0 | RW | DBY | DBG | DBS | DE4 | DB3 | DB2 | DB1 | DEO Description

Turn on/off LCD panal

Dizsplay ON / OFF { Q 1 0 1 a 1 DON |When DON = 0 : display OFF
Whan DON = 1 : digplay ON
Imitial display lina 1 0 i) ST5 | 8T4 | ST3 | 8T2 | &8T1 | STO |Spacify DDRAM line far COMD

Zet page addrazs a 0 1 1 P3 Pz P1 PO |Set page addrass
Sat column address MSE d 0 a 0 1 YT Y& ¥5 ¥4 |Set column address MSE
Set column address LSB i 0 i 0 a Y3 Y2 Y1 Y0 |Set eolumnn address LSB
Read staus {1 1 BUSY |ADCHE | OWDFF |RESETE] 0O i} o 0 |Read the intarnal status
Writa display data 1 0 Write data Wiite data into DDRAM
Raad dizplay data 1 1 Read data Read data from DDRARM
Selact SEG output direction
When ADG =40 : normal direction
ADC salact { 0 1 0 1 1 a 0 i) ADC (SEGO — SEG223)
when ADC = 1 : reverse
direction (SEG223 — SEGO)
Salact normal / revarse display
Reavarsa display ON / OFF a Q 1 0 1 0 1} 1 REY |When REY ={ : normal display
When REV =1 ! ravarsa display
Salact normal / entira display ON
P ~ 2 . When ECQM = 0 : normal display
Entire digplay OM | OFF { a 0 1 a a 1 a EOMN Whan EON = 1 * entire dieplay
Lol
LCD bias salact { 0 1 0 1 i 0 BIAS |Select LCD bias
Set modify-read 1 1 1 1 0 0 o] 0 |Set modify-read moce
Reszat modify-raad ( 1 1 [ 1 1 0 JReleass modify-raad modea
Rezat ( v} 1 1 1 0 0 i} 0 [|initalize the intarnal funclions
Salact COM output diraction
WWhen SHL = 0 : normal diraction
SHL salect { ] 1 1 i 0 SHL ® = ® (COMD — COMEB3)

When SHL = 1 : revarse diraction
[COMBS — COMO)

Powar control i 1, 4] 0 a 1 VG VR VF  Control powear circuit oparatian
. ~ - Salact intarnal resietance ratio of
Ragulator resistor selact ( 0 4] 0 1 a 0 Rz R1 RO the regulator resistar
Zet referance vollage
g 1 0 1 0 0 0 0 ] i} 1 |5at rafarance voltage moda
mode
Set referance vollage . - - , ) , » o
ragister i 0 e x SWE | 8v4 | SV3 | Ve | 8v1 | 5VD |Set raferance voltage register
Set static indicator mode a a 1 0 1 a 1 i] EM  |Set static indicator modea
Set static indicator registar { 0 = ® ® = x = 31 20 |Set static indicator ragistar
Selact power 2ave made
Power save i i 1 0 1 0 1 0 0 SAY |When SAY =0 : Stand-by
Whan SAV = 1 : Sleap
Power save resat 4 a 1 1 & a i i} 1 |Reset power save
Zat n-Line reversal drve 3 0 0 0 . 4 nes |omcz et | o Sal the number of line reverzal

registar crive line
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n-Lina reverzal crive reset a 0 1 1 1 a 1] 1 t] 0 |Resetthe line reverzal drve
Built-in aecillator ON a 0 1 o 1 a 1 0 1 |Start the built-in oecillator circuit
Extarnal capacitor - y z DI&C = 000 (anable)
discharge & 8 L 1 L i DEE DISC = 111 (disabla)
NOP a a 1 a a o 1 |Nen-Oparation command
Tast a i} 1 1 1 ® % = *  |Dan't use this instruction
Sat OTP program d a 1 0 0 1 4] 0 §] 4 |Set OTP program mode
OTP eontral aptian
OTRADJ = 1:0TP usa
- OTRADJ = 0:0TP ignora
1 3} [ =]
OTP program control 0 0 TR T b X X % 4 ¥ JOTPPON =1:0TP program
0oJ O
erable
OTFFPOM = 0:0TP program
disable
a 0 1 o] 1 1 1] 0 8] 1 |3et contrast offset mode (1)
Set contrast offeet (1)
0 0 o E CTAS |CTA4 | CTAS | CTAZ2 | CTA1 | CTAD |Sat contrast offzet register (1)
d 0 1 0 a 1 4] 0 {0 |Set contrast offsat mada (2)
Set contrast offsat (2)
0 0 x x ® CTE4 | CTB3 | CTEB2 | CTB1 | CTHO |Set contrast offsat register (2)
a a 1 il a 1 i i} 1 1 |3et contrast offzet moda (3)
Set contrast offzat (3)
0 0 x b ® CTC4 | CTC3 | CTCZ2 | CTC |CTCO |Set contrast offsat register (3)
a 0 1 o a 0 1 f] 0 |Set contrast offeet read maode (1)
Read contrast offsat(1)
i 1 X x | CTAS | CTA4 | CTA3 | CTA2 | CTA1 | CTAD |Read conirast offsat 1)
a a 1 4] a a 1 1] 1 |3et contrast offset read made (2)
Read contrast offset2)
0 1 X ¥ b CTEB4 | CTBI | CTEB2 | CTB1 |CTBO |Read contrast offsat{2)
d Q 1 i) a a 1 1 1 d |Set contrast offsat read moda (3}
Read contrast offsat]3)
d 1 x X X CTC4|CTC3 | CTCZ | CTC1 |CTCO |Read contrast offsat{3)
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4.6 Basic Operating Sequence

Initialization Sequence

Code Function

Note
=R M| N
2588|388 8|58 hex
Turn on Power Supply VDD & VSS While [ U I R I R A i} B
maintaining /RES at LOW
[ Wait until power supply is stabilized -1-1-1-1-1T-T-1-1-17 - T1-
Release the /RES Reset Signal I O e ) See AC Characteristics section for timing
(/RES = High) details
[ LCD Bias = 1/9 oJ1]o]1]oJolo]1]0] A2H [ LCD Characteristics
[ ADC = Normal 0OJ1Jo]1]oJofoJo]o] AOH [ Noflipon x-direction (SEG)
[ SHL = Reverse OJ1]1]oJoJ1]oJoJo] C8H [ Flipon y-direction (COM)
I L i.e. Display RAM “Page 0-D0”
Initial Display Line =0 o0|0|1|]0{0|0|O0O]|O0O]|O 40H Matched to top line of the LCD
Power Control
Voltage Follower = OFF Turn on the internal Voltage Converter and
Voltage Regulator = OFF O OO o P11 100 2CH | ot until VOUT stable
Voltage Converter = ON
Delay 50ms I R N -
Power Control
Voltage Follower = OFF Turn on the internal Voltage Regulator and
Voltage Regulator = OFF 010p0p 1 0111110 2EH wait until VOUT stable
Voltage Converter = ON
Delay 50ms I R N -
Power Control
Voltage Follower = OFF Turn on the internal Voltage Follower and
Voltage Regulator = OFF 0 1opop 1oyt i1 2FH wait until VOUT stable
Voltage Converter = ON
Delay 50ms -l -l -1l -0 -
Regulator Resistor Select 0JoJoJ1]JoJo[1Jo] 1] 25H [ Setthe built-in resistor ratio to middle
Set Reference Voltage Mode 0]1]0 0]0]0 1 81H Set to the middle of the range it may be adjused
Set Reference Voltage Resistor 0|0|[0O0]1]0[0]O]1]O0 22H For achieving the best display contrast
Display ON OJ1JoJ1]JoJ1[1[1] 1] AFH [ Turnon the LCD display
Set Page Address = 0 ol1lol1l1lolololo BOH ggﬁcﬁy the display data RAM page address to
Set Column Address (Upper -4bit = 0) 0j[0j0]O]1]0O 0]0 10H Specify the display data RAM column address
Set Column Address (Lower-4bit =4) 0(0j0|0O|O]0OJ1]0]O 00H to 00H

[ Write Display Data

Display Data

Write Other Display Data
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5. Inspection Standards

Item Criterion for defects Defect type
. . . (1) Non display (2) Vertical line is deficient .
1) Display on inspection (3) Horizontal line is deficient (4) Cross line is deficient Major
Size ©(mm) Acceptable number
©<0.3 Ignore (note)
2) Black / White spot 0.3<®<0.45 3 Minor
0.45< P <0.6 1
0.6<® 0
Length (mm)  Width (mm) Acceptable number
L<10 W=0.03 Ignore
5.0<L<10 0.03<W=<0.04 3
o 5.0<L<10 0.04<W<0.05 2 ;
3) Black / White line 10=L<10 0.05<W<0.06 > Minor
1.0<L<<10 0.06<W=0.08 1
L<10 0.08<W follows 2) point defect
Defects separate with each other at an interval of more than 20mm
P
I
D] [
4) Display pattern & Minor
A+B=<0.28| 0<C | D+E<0.25 | F+G=<0.25 | %
2 | [ 2 | 2 B C~ !
Note: 1) Up to 3 damages acceptable
2) Not allowed if there are two or more pinholes every three-fourth inch.
Size @ (mm) Acceptable Number
®=<0.7 Ignore (note)
. 0.7<®<1.0
ﬁzesé%?;}'i't';e contrast 1.0<d<15 1 Minor
1.5<d 0
Note: 1) Conformed to limit samples.
2) Intervals of defects are more than 30mm.
Size @ (mm) Acceptable Number
<04 Ignore (note)
6) Bubbles in polarizer 0.4<d <0.65 2 Minor
0.65<d<1.2 1
1.2<® 0
7) Scratches and dent on the | Scratches and dent on the polarizer shall be in the accordance with “2) Minor
polarizer Black/white spot”, and “3) Black/White line”.
8) Stains on the surface of | Stains which cannot be removed even when wiped lightly Mi
. L ; inor
LCD panel with a soft cloth or similar cleaning.
9 . No rainbow color is allowed in the optimum contrast on state within the active .
) Rainbow color area Minor
10) Viewing area Polarizer edge or line is visible in the opening viewing area due to polarizer Minor
encroachment shortness or sealing line.
11) Bezel appearance Rust and deep damages that are visible in the bezel are rejected. Minor
12) cgr?tfaegtt of land surfacq Evident crevices that are visible are rejected. Minor
(1) Failure to mount parts
13) Parts mounting (2) Parts not in the specifications are mounted Minor
(3) For example: Polarity is reversed, HSC or TCP falls off.
. (1) LSI, IC lead width is more than 50% beyond pad outline. .
14) Part alignment (2) More than 50% of LSI, IC leads is off the pad outline. Minor
15) Conductive foreign (1) 0.45<d,N=1
matter (solder ball, (2) 0.3<®=<0.45, N=1, @:Average diameter of solder ball (unit: mm) Minor
solder hips) (3) 0.5<L, N=1, L: Average length of solder chip (unit: mm)
16) Bezel flaw Bezel claw missing or not bent Minor
L (1) Failure to stamp or label error, or not legible.(all acceptable if legible)
17) Indication on name plate (2) The separation is more than 1/3 for indication discoloration, in which the Minor

(sampling indication label)

characters can be checked.
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6. Handling Precautions

6.1 Mounting method
A panel of LCD module made by our company consists of two thin glass plates with polarizers that easily get damaged.
And since the module in so constructed as to be fixed by utilizing fitting holes in the printed circuit board (PCB), extreme care
should be used when handling the LCD modules.

6.2 Cautions of LCD handling and cleaning
When cleaning the display surface, use soft cloth with solvent (recommended below) and wipe lightly.
-Isopropyl alcohol
-Ethyl alcohol
-Trichlorotriflorothane
Do not wipe the display surface with dry or hard materials that will damage the polarizer surface.
Do not use the following solvent:
-Water
-Ketene
-Aromatics
6.3 Caution against static charge
The LCD module use C-MOS LSI drivers. So we recommend you:
Connect any unused input terminal to V44 or Vss. Do not input any signals before power is turned on, and ground your body,
work/assembly areas, assembly equipment to protect against static electricity.

6.4 Packaging
-Module employs LCD elements, and must be treated as such. Avoid intense shock and falls from a height.
-To prevent modules from degradation, do not operate or store them exposed direct to sunshine or high temperature/humidity.

6.5 Caution for operation
-It is an indispensable condition to drive LCD module within the limits of the specified voltage since the higher voltage over the
limits may cause the shorter life of LCD module.
-An electrochemical reaction due to DC (direct current) causes LCD undesirable deterioration so that the uses of DC (direct
current) drive should be avoided.
-Response time will be extremely delayed at lower temperature than the operating temperature range and on the other hand at
higher temperature LCD module may show dark color in them. However those phenomena do not mean malfunction or out of
order of LCD module, which will come back in the specified operating temperature.

6.6 Storage
In the case of storing for a long period of time, the following ways are recommended:
-Storage in polyethylene bag with the opening sealed so as not to enter fresh air outside in it. And with not desiccant.
-Placing in a dark place where neither exposure to direct sunlight nor light is. Keeping the storage temperature range.
-Storing with no touch on polarizer surface by any thing else.

6.7 Safety
-It is recommendable to crash damaged or unnecessary LCD into pieces and to wash off liquid crystal by either of solvents
such as acetone and ethanol, which should be burned up later.
-When any liquid leaked out of a damaged glass cell comes in contact with your hands, please wash it off well at once with
soap and water.
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