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1. GENERAL SPECIFICATIONS
1-1 SCOPE:

This specification covers the delivery requirements for the liquid crystal display delivered by SUCCESS

ELECTRONIC to Customer -

1-2 PRODUCTS:
Liquid Crystal Display Module (LCM)

1-3 MODULE NAME:
S95163

2. FEATURES
2-1 MAIN LCD (LARGE)
(1) Display Type: TFT, Transmissive, 9 o'clock
(2) Driving Method: TBD
(3) With WHITE LED Backlight
(4) DRIVEIC: SSD1289Z

3. MECHANICAL SPECIFICATIONS

ITEM SPECIFICATIONS UNIT
OUTLINE DIMEMSIONS 57.54(W) x79.2(H) x4.6(T) mm
ACTIVE AREA 48.6 (W) x64.8(H) mm
DISP.CONSTRUCTION 240(RGB) x320 Dots PIXELS
NUMBER OF DOTS 240 X3 X320 Dots
PIXEL PITCH 0.2025X0.2025 mm
ASSY.TYPE COG+FPC
BACKLIGHT WHITE LED -
WEIGHT TBD g

SUCCESS ELECTRONIC CO.,LTD.
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4.OUTLINE DIMENSIONS
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1, GENERAL TOLERANCE: *0.2.

2. (> IS REFERENCE DIMENSION
3. COMPLIABLY RoHS.

4. MAIN LCD DRIVER: SSD12897
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PIN ASSIGNMENT

T_[aND
VID
VID
5 cs
RS
EPEERE 3 RS
7 | ®rp
8 | REST
DBDO
0| eI
[t [ osm2
o o 2 | pBD3
. oousLe AdupIvECTO2> EE 3 | oBD4
EE 4 | pBDS
5 | BDe
6 | pBD7
_— 7 | oBD8
= 8 | pBDS
L] S | BDI0
20 | DBDIT
2l | DDz
22 | DEDI3
23 | DEDI4
24 | DEDIS
25 | GND
26 [ v-
27 | x-
28 | Y+
== = 29 | X+
. 30 | LED-1
[ 3L [ Lep-2
2 | Lep-a
3 | Lep-4
4 | LED-s
S | Lep-a
KEYPAD-FPC. 6 T Lroa
37 | o
TFT
Display Type NORMAL WHITE
TRANSMISSIVE
Viewing Angle 9 0'CLOCK
Operating Voltage VDD=2.8V
Operation Temperature —20'C TO 60°C
Storage Temperature —30°C TO 70°C
Interface
Backlight Color WHITE

Backlight Forward Voltage |Vf=3.5V(If=100mA)
DRAWN TITLE DRAWING NO.
ME.CHECKED STR—S95163
EE.CHECKED MODULE SPEC. [proscr xo. } 595163 | VER. } ot
PE.CHECKED UNIT mm |SCALE| FIT
APPROVED 3rd Angle @ | SHEET 1 OF 1
01 |symsoy first issue 20070207 CUSTOMER'S
VER. | SYMBOL AMENDMENT SIGN DATH | APPROVAL S U C C E S S E LE CTR O NI C C O ) LTD
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5. INTERFACE ASSIGNMENT
PIN NO. FUNCTION DESCRIPTIONS SYMBOL

1 Ground GND
2 Power supply for analog and logic VDD
3 Power supply for analog and logic VDD
4 Chip enable signal , chip can be accessed when it is low CsS

5 The signal for register index (RS=1)or register command(RS=0) select RS

6 Serves as a write signal and writes data at the rising edge in i80 system interface WR

7 Serves as a read signal and read data at the low level in i80 system interface RD

8 Reset pin, can reset the chip at the low level TEST
9 Data bus 0 DBDO
10 Data bus 1 DBD1
11 Data bus 2 DBD2
12 Data bus 3 DBD3
13 Data bus 4 DBD4
14 Data bus 5 DBD5
15 Data bus 6 DBD6
16 Data bus 7 DBD7
17 Data bus 8 DBD8
18 Data bus 9 DBD9
19 Data bus 10 DBD10
20 Data bus 11 DBD11
21 Data bus 12 DBD12
22 Data bus 13 DBD13
23 Data bus 14 DBD14
24 Data bus 15 DBD15
25 Ground GND
26 Touch panel input pin Y-
27 Touch panel input pin X-
28 Touch panel input pin Y+
29 Touch panel input pin X+
30 Power supply for LED- LED-1
31 Power supply for LED- LED-2
32 Power supply for LED- LED-3
33 Power supply for LED- LED-4
34 Power supply for LED- LED-5
35 Power supply for LED+ LED-A
36 Power supply for LED+ LED-A
37 Ground GND

SUCCE
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6.APPLICATION CUICIRT
1,25,37
GND 7 GND
CS = CS
RS : RS
D >
R R
O 5 7 o O
> _ _
D15~D0 Jed D15~D0 - 5
RESET ° RESET Vdd '
7. BLOCK DIAGRAM
4>
Ge Gl
o C40 RGB x 3 x 320 Dotg-a—
G4 G3
-
G320 G319
SEG/20 SEG]
TF T-DRIVER
L VJSMDQQ + 1 A8
N vOYss3K oA Z‘;
\8 O NN= AN ﬂ 5 )
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8. TIMING CHARACTERISTICS:
Write Cycle

D/C

" tas Tap
| PWCSL [ | 1

== te . y fu PWCSy

cs - X

WR ™

RD |

Tpaw toaw
DO~-D17 Valid Data 1X

Read Cycle

D/C

e r_:_s_;_ fam
ﬂ\ | PWCS: ke ] >
cs t ; 7t PWCSx
\L T >
WR
5 /
fox |
facc |-
DO-D17 < Valid Data

Figure 13-2 —Parallel 8080-series Interface Timing Characteristics
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9. POWER ON/OFF SEQUENCE

Possrer supply: settinnes

+

Set RO7h at 002 1k
GO — 1
DTE — O

ID[1-0] = O1

+

Set FLOOh at OO0 11

+

Set FLOTh at O0Z2 35
GO = 1
I>TE = O

ID[1:0]1] = 11

+

Set EL1 0Ok at OO0 00

Exit slesep mode

+

WA At 3 0mmns

+

Set FLOVEh at O03 31

GO = 1
DTE = 1
D[1-0] = 11

+

Entr= IWiodse settinng (BFo1 1E)

+

I.CD driver AC setting (RO2h)

+

E AN data wwrite (B2 21y

+

ITaisplasw COFN
arnd start o write BSOS DT

SUCCESS ELECTRONIC CO.,LTD.
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Display ON

.

Set R0O7h at 0000h
Halt the operation

‘

Set ROOh at 0000k
Turn off oscillator

!

Set R10h at 0001h

Enter sleep mode

'

Wait unit VGH = 5V

'

Eemove power from Vppgyr and Vi, then remove Vippgg

'

Display OFF

SUCCESS ELECTRONIC CO.,LTD.
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10. INITIALIZED CODE
Please contact us for details.

SUCCESS ELECTRONIC CO.,LTD.
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11. INSTRUCTION TABLE

Reg# Register RW |D/C|IB15|1B14 (IB13 |1B12 (1B11(1B10| IB9 | IB8 | IB7 | IB6 | IB5 | IB4 | IB3 | IB2 | IB1 | IBO
R |index 0 0 o L o 0 [} [} [ o D7 IDE o8 o4 o 0z D1 oa
SR |5sus Read 1 0 L7 L& LS L4 L3 L2 L1 Lo 0 L ] o [/ ./ 0 1]
llation Sta a : : . | oscE
ROOK Oscillation Start 0 1 0 o o 0 il il o o o o o i o o 0 W
(0000R) 0 a o o o o ] ] ] a a 1] o o o o
RO1h Dri'.';;loatpm D 1 o AL REV | cAn | BaR | sM T | MuKs | MusT | Muxs | woxs | muxe | muxe | sz | owoxs | oo
con
[ [X 0% 1]3F o x X X X o * 1 ] a 1 1 1 1
R0Zh 'fr':“glr ve AC 0 1 o o o FLo [Enws | ec | Ecm |wswo | wwr | mws | mws | mwa | mwz | mwz | et | owwo
(0000R) 0 a o o o o ] ] ] a a ] o o o o
RO3h Power contral (1) 0 1 |oets | ootz | oom1 |oeto | etz | BT | ETR o oo | ez | oot | ooo | aez | APt | ase 1
All GAMAS[Z] Befting o o o
Al SAASIZ ] 0 1 1 1 0 1 o 0 1 1 0 0 1 0 0
RO5h ﬁcjr"pare register D 1 | cors | cere | cPma | crRz | cPmi | cPre 0 i cPes | cres | cPea | cPez | oPst | cPen 0 0
(0000R) 0 a o o o o ] ] ] a a 1] o o o o
R0OG6h %cjr"pare s 0 1 o L o o [ 1 o i cees | ceee | cees | coez | ceet | ceso 0 0
(0000h) o i o o o o ] ] ] a i ] o o o o
Diisplay control o o o oT1 | eTo | wiez | w= SFT o D coN | OTE | om o = oa
RO7h ——
(0000R) 0 a o o o o ] ] ] a a ] o o o o
ROBH |Frams cycle control 0 1 | wor | woo | somi | somo [} Eaz | =21 | =ao | ow oo | soiv | SRTH | RThE | RTMZ | RTMI1 | RTNE
(5308h) 0 1 i 1 o o 1 1 o a il ] 1 o o o
Power contral (2} 0 1 o o o 0 [} [} 0 o o D o [i 0 vRoz | wRct | waco
ROCh
(0004h) o i o o o o ] ] ] a i ] o 1 o o
RODh |Powsr control (3) 0 1 ] o o o ] ] [i} i} ] D o 0 VRHI | URHZ | WRH1 | wRHD
ROEh |Power contral (43 0 1 o 0 |vcome| vowva | wowa | wovz | vowt | vova b 0 o o [ ! 0 0
ROFh S;i.::m start 0 1 o o o 0 0 0 0 schs | sch7 | soe | scws | sche | sona | sowz | sowt | scup
(0000R) 0 a o o o o ] ] ] a a ] o o o o
Sleep mode 0 1 [x} o o 0 a a 1] 1] O O o 1} i D 0 P
R10h
(0001h) 0 a o o o o ] ] ] a a 1] o o o
R11n [ETty mode 0 1 [vemese| oFmi | OFMD | TRAMS | OEDer | Wiode | DModet |Dhoden| Tvi | TE [ D0 A ez | el | Lee
(B230h) 0 1 1 o] 1 o ] ] o a 1 1 o o o o
R15h gf:;'ic Interface 0 1 o 0 0 0 0 0 o o 0 1 | INvDoT | IMVDEN | IS | e
(00D0R) 0 il i ] o o ] ] 1 1 a 1 o o o o
R1GH [Hotzontal Porch 0 1 w7 | we | ms | mwe | x3 | xme | mu | mwo | wEP7 | HEee | mBPs | mEPe | HEPa | HEPz | HES1 | HESD
(EF1ChH) 1 1 1 i) 1 1 1 1 o a il 1 1 1 o o
\ertical Parch 0 1 | weer | weee | wems | wrps | wrra | wrre | weet | ween | werr | vese | weps | were | verz | veez | wesr | weRn
R17h
(0103h) o i o o o o ] 1 ] a i ] o o

SUCCESS ELECTRONIC CO.,LTD.
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(continued)
Reg# Register RW | DIC |1B15|1B14 |1B13 [1B12 |1B11|1B10| IB9 [ IB8 | IB7 | IB6 | IBS | 1B4 | IB3 | IB2 | IB1 | IBO
R1Eh |Powsr control (5) 0 1 o a o o a a o o ROTR a VEME | womMd | womE | womz | vokt | veso
FAM data write
R22h sl 0 1 Data[17:0] mapping depends on the interface setting
RAM data read 1 1
R23h :;;k ‘I"I"E data 0 1 | wmRs | wrs | wnms | wMRz | wuRt | WD o [ WHES | WME4 | WME3 | w2 | waet | wMeo L] o
(0000h) o o o 0 [} o a o o a 0 o 0 [} [u] o
R24h ::; T‘;E aata 0 1 0 ] ] 0 0 ] 0 o | wwes | wwss | wwes | waez | west | wwss | o ]
(0000h) o o o 0 [} o a o o a 0 o 0 [} [u] o
Frame Frequency 0 1 0sC3 osci | osca i o 0 o i o [ o o 0 ] o
R25h
1 o 0 0 o 0 il o o il 0 0 0 ] 0
R28h 0 1 ¥ 0 ] 0 ] ] 0 o 0 a 0 i 1 ] i
R29h |00 0T 0|1 1 o 0 o | o | o 0o | ¢ 1 1 D 0 o | o | o | a
R30h |vcontrol (1) li] 1 ] ] ] o ] PKP12 | PKR11 | EKPD o o [i] ] o PKPAZ | PKFO1 | PKPOO
R31h |vcontrol (2) li] 1 ] ] ] o ] PKP22 | PKR31 | PKP3D o o [i] ] o PKP22 | PKF21 | PKPZO
R32h |vcontrol (3) 0 1 0 [ [ o 0 FKPS2 | PKPS1 | PKFSD o 0 0 [ ] PKP£2 | PKP41 | PKP4D
R33h |vcontrol (4) 0 1 0 [ [ o 0 PRF1Z | PRP11 | FRRP1D o 0 0 [ ] FRA0Z | FREDM | PRPOD
R34h |vcontrol (5) 0 1 0 [ [ o 0 PEN1Z | PENT1 | PENID o 0 0 [ ] P¥NOZ | FKND1 | PKMNODD
R35h |y control (5) 0 1 0 o o 0 0| PKm3z | EENE | Pena |0 0 0 o 0| Psnaz | ezt | Pivzo
R36h |vcontrel 7) 0 1 [ o o L 0 | Pemsz | ekmst | Pens [ o 0 ] o 0| Penaz | et | Prvan
R3Th |vcontrol () li] 1 ] a ] o 0 PRN1Z | PAN11 | PRNID o o [i] o o FAND2 | FRMDT | PRMOD
R3Ah |vcontrol (2) 0 1 a o o |wmeie [vaeia | veeiz | vRett [waein | o o 0 o |wmees | va=oz | waeat | vReoo
R3Bh |y conwrol (10} li] 1 ] a ] WARN1S | VRN13 | VRN1Z | wAN ] o o [i] ] WRNDZ | WRNDZ | VANDT | WRNOD
R41h ;;E:;; If??'cu 0 1 i il il o i i 0 wLis | wiir | wlie | wweis | wis | owniz | owniz | owws L0
(1}
(0000h) o o o 0 [} o a o o a 0 o 0 [} [u] o
Wertical scroll . : 0 W W aT v WLoE WLZA L3 yL2T VL2 WL
RAZh | cantral (2) 0 1 il o o o il o 0 VL23 | WLE7 WL2E wLzs | wize | wi2s WL22 VL2 VL20
(DO00h) o o 0 0 o 0 il o o il 0 0 0 o ] 0
Horzontal RAM - - - = . = - - - B - - AT
RA44h |address postan 0 1 HEAT | HEAS | HEAS | HEA4 | HEaZ | HEA2 | HEat | HEAD | Hoa? | HSAs | Hoas | Hoas | Hoas | Hzaz | HZal | Hzad
(EFDDR) 1 1 1 0 1 1 1 o il 0 0 0 ] 0
Wertical RAM
address start 0 1 i i i o i i o wsad | vsa7 | vsas | woas | wsad | wsaz AL WEAD
R45h position
(0000h) o o o 0 [} o a o o a 0 o 0 [} [u] o
Vertical RAM 0 1
address end i o o o i o 0 WEAS | WEAT | VEAE | wEAS | wEas | vEA3 | vEsz | wEAI
R46h i
positian
(013FR) o o o 0 [} o a 1 o a 1 1 1 1
First window star: 1] 1 i o o o i o 0 5516 | 5317 | =515 | s315 | 5514 | ss13 | ss12 | ssu1 | ss10
R48h
(0000h) o o o 0 [} o a o o a 0 o 0 [} [u] o
First window end 0 1 i o o o i o 0 zE18 | SE17 | 2E15 | 2245 | SE1s | ZEf3 2E11 | SE1D
R49h
(D13Fh) o o 0 0 o 0 il 1 o 1 1 1 1
Second window " =
0 1 i o o o i o 0 2275 | s227 | =825 | sSs25 | 524 | =823 | =832 | =m; | =3m
R4AR |start
(DO00h) o o 0 0 o 0 il o o il 0 0 0 ] 0
RABh Second window end| 1 i i o o i o o sEzs | SE27 | sEZs | sSEs | SE34 | sE3 | sEmz | sEn; | sEm
(013FR) o o o 0 [} o a 1 o a 1 1 1 1
RAER fﬁ;ﬁffiﬂ; 0 1 i i] o o 0 o o ] *¥ADT | XADE | %ADS | XADs | ®a03 | xaDz | xaDi | xaDo
(0 o o 0 0 o 0 il o o il 0 0 0 o ] 0
Set GDDRAM Y R N I e | e N | van
RAFh |address counter 0 1 il o o o il o o YADS | YALT &D6 | YADS | vADS | vAD3 | vaDz | vaD ALD
{0000k} o o 0 0 o 0 a o o a o 0 0 o o 0

Note:  In ROlh, bits REV, CAD, BGR, TB. RL, CM will override the corresponding hardware pins settings.
Setting R28h as 0x0006 1s required before setting R25h and R2%h registers.

SUCCESS ELECTRONIC CO.,LTD.
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12. DDRAM ARRANGEMENT
RL=1| 350 | 31 52 | 53 | 34| S 86 | S7 8 S714] 5715) 8716] S717| S718] 571
RL=0 | 5719) 5718 ST17| S716| S715) 5714 5713 5712 5711 S5 | 54 | 53 | 82 51 50
BGR=0] R G B R G B R G B R G B R G B Vertical
BGR=1] B G R B G R B G R B G R B G R address
TE=1 TB=0
GO G319 0000H,0000H 0000H, 0001H 0000H, 0010H 0000H, J0EEH 0000H, O0EFH 0
G1 G318 0001H,0000H 00014, 0001H 0001H, 0010H 0001H, ODEEH 0001H, 00EFH 1
G2 G317 00104H.0000H 00104, 0001H 00104, 0010H 00104, 0OEEH 0010H, DOEFH 2
G3 G316 0011H,0000H 00114, 0001H Qo11H, 0010H 0011H, OOEEH 0011H, OOEFH 3
G4 G315 01004,0000H 01004, 0001H 0100H, 0010H 0100H, JOEEH 0100H, O0EFH 4
G316 G3 013CH, 0000H 013CH, 0001H 013CH, 0010H 013CH, 00EEH 013CH, D0EFH 316
G3T G2 013DH, 0000H 0130H, D001H 013DH, 0010H 013DH, 0OEEH 013DH, DOEFH 7
G318 G1 013EH, D00OH 013EH, 0001H 013EH, 0010H 013EH, DOEEH 013EH, DOEFH E5E]
G319 G0 013FH, 0000H 013FH, 00014 013FH, 00104 013FH. D0EEH 013FH, D0EFH 319

Horizontal address |

Remark :

U

P

238

239

The address is in 00xxH, OyyyH format, where yyy is the vertical address and xx is the horizontal address

SUCCESS ELECTRONIC CO.,LTD.
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13. ABSOLUTE MAXIMUM RATING
STANDARD VALUE
ITEM SYMBOL CONDITION UNIT
MIN TYP MAX
POWER SUPPLY FOR LOGIC VDD—VSS Ta=25C 0.3 — 4.6 Y]
INPUT VOLTAGE VIN Ta=25C -0.3 — VDD+0.3 \
OPERATION TEMPERATURE TOPR -10 — 70 [
STORAGE TEMPERATURE TSTG -30 — +80 T
NOTES:
(1) LCM should be grounded during handling LCM.
14. ELECTRICAL CHARACTERISTICS
STANDARD VALUE
ITEM SYMBOL CONDITIONS UNIT
MIN TYP MAX

POWER SUPPLY VOLTAGE VDD —VSS Ta=+25C 2.6 2.8 3.0 \Y
POWER SUPPLY FOR LCD DRIVING Viced Ta=+25C 4.5 — 55 %
INPUT VOLTAGE “H" LEVEL VIH — 0.8VDD - VDD \Y
INPUT VOLTAGE “L" LEVEL VIL — VSS — 0.2vDD \Y
OUTPUT VOLTAGE “H" LEVEL VOH |OH=-100uA 0.8VDD - VDD \Y
OUTPUT VOLTAGE “L" LEVEL VoL |OL=100uA VSS — 0.2vDD \Y

SUCCESS ELECTRONIC CO.,LTD.
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15. LED BACKLIGHT
15-1 POWER SUPPLY FOR LED BACKLIGHT
i
—{ >F——o LED5
4
%>0—@ LED-4
7
LED_A ] LED-3
7
%}—@ LED-2
4
>} o LED1
15-2 ABSOLUTE MAXIMUN RATING
PARAMETER SYMBOL SPECIFICATIONS UNIT
POWER DISSIPATION PD 350 mw
FORWARD CURRENT IFm 100 mA
REVERSE VOLTAGE VF 35
OPERATION TEMPERATURE TOPR 200C ~+70C
STORAGE TEMPERATURE TSTG -30°C ~+80°C
15-3 ELECTRICAL CHARACTERISTICS
STANDARD VALUE
PARAMETER SYMBOL REMARK UNIT
MIN TYP MAX
FORWARD VOLTAGE VF VF =35V 90 100 110 mA
LUMINOUS INTENSITY Iv VF =3.5V 3000 3200 3500 | cd/m2
LUMINOUS TOLERANCE [v-m (min/max)/100 &0 — — %
X 0.25 — 0.29
CHROMATICITY COORDINATES VF =3.5V
Y 0.25 — 0.29

SUCCESS ELECTRONIC CO.,LTD.
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16.0PTICAL CHARACTERISTICS
ltem Symbol Conditions Specifications Unit Mote
Y ' Min. | Typ. | Max.
Transmittance T% 4.7 Yo
Contrast Ratio CR 150 | 250 - -
- Tr NA | 10 | 20 | ms _|Al left side dat
Response Time Te NA | 20 | 30 | ms |are based o
Red Xr 0.603 0633|0663 CMO's followin
Y= Viewing normal angle 0.29910.379 10.3°9 condition -
Creen Xo e~g=e _ge 9% '00p4 [0.204 | 0.224 T‘ID?E'BT N
. Yo KoY 0546|0576 | 0.606 NTSC. 60%
Chromaticity , = LC:5066
Blue X 0.10310.13310.163 Light : C light
Yg 0.092 0122|0152 (Machine BM5A
White XW 0278 0.308|0.338 Normal Polarize
Y 0316 |0.346 | 0.376 Without DBEF
o Hor. B 43 -
Yiewing By Center 45 - deg
Angle Bys CR=10 35 - '
Var.
By 15 -

Note (1) Definition of Contrast Ratio (CE):

The contrast ratio can be calculated by the following expression.

Conrtrast Ratio (CR)=L63 /L0

L63: Luminance of gray level 63

L0: Luminance of gray level 0

CR=CR (10}

CE (X) 1= corresponding to the Contrast Rario of the point X at Figure in Note (6).
WNaote (2) Definition of Response Time (TR, TF):

A
Grav Level 63 Grav Level 63
100%
2 1 Y Y S
Optical
Response
| Grav Level 0 ‘

10%

sc

0%% »

< Time
Tr Te

SUCCESS ELECTRONIC CO.,LTD.
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*Note(3) Definition of Viewing Angle
Mormal
Bx = fy = 0°
fx- = 90° X- 12 o'clock direction
Oy+ = 90°
_________ CF
End Sea

o'clock direction
- = 90°

Measuring Stage

Test Pad

*#*% The above “Viewing Angle” 1s the measuning position with Largest Contrast Ratio: not for good image quality.
View Direction for good image quality 1s 6 O'clock. Module maker can increase the “Viewing Angle” by applving
Wide View Film.

*Wote (4)  Measurement Set-Up:
The LCD module should be stabilized at a given temperature for 20 munutes to avoid abmupt temperature change
during measuring. In order to stabilize the luminance, the measurement should be executed after lighting Backlight fos

20 minutes in a windless room.

LCD Module
__/ LCD Panel
? / Photometer
Center of the Screen (TOPCON BM-5A)

Field of View = 2°

| Light Shield Room
500 mm

(Ambient Luminance < 2 lux)
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*Note (5)
Horizontal dimension
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Active area
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17. ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL CONDITIONS CRITERION
. . NO DEFECT IN DISPLAYING AND
OPERATING TEMPERATURE TOPR -10C~+70C
OPERATIONAL FUNCTION
. . NO DEFECT IN DISPLAYING AND
STORAGE TEMPERATURE TSTG -:30C~+80C
OPERATIONAL FUNCTION
HUMIDITY - See Note WITHOUT CONDENSATION

18.RELIABILITY

No. Test ltem Test Condition | Check Time
1 |High temp storage T=80C 240 hrs
2 |Low temp storage =-30C 240 hrs
3 |High temp operation T=70C 240 hrs
4 |Low temp operation T=-20C 240 hrs
5 |High temp & high humidity T=60C H=90% 240 hrs

Reliability Test Criteria:

Display function should be no change under normal operating condition.

19.PRECAUTIONS FOR USE OF LCD MODULES
19-1 HANDING PRECAUTIONS
(1) The display panel is made of glass. Do not subject it to a mechanical shock by dropping it or impact.
(2) If the display panel is damaged and the liquid crystal substance leaks out, be sure not to get any in your mouth. If the
substance contacts your skin or clothes, wash it off using soap and water.
(3) Do not apply excessive force to the display surface or the adjoining areas since this may cause the color tone to vary.
(4) The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle this polarizer carefully.
(5) If the display surface becomes contaminated, breathe on the surface and gently wipe it with a soft dry cloth. If it is heavily
contaminated, moisten cloth with one of the following solvents :
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- Isopropy! alcohol
- Ethyl alcohol
(6) Solvents other than those above-mentioned may damage the polarizer. Especially, do not use the following.
- Water
- Ketone

- Aromatic solvents
(7) Exercise care to minimize corrosion of the electrode. Corrosion of the electrodes is accelerated by water droplets, moisture
condensation or a current flow in a high-humidity environment.
(8) Install the LCD Module by using the mounting holes. When mounting the LCD module make sure it is free of twisting,
warping and distortion. In particular, do not forcibly pull or bend the 1/0 cable or the backlight cable.
(9) Do not attempt to disassemble or process the LCD module.
(10) NC terminal should be open. Do not connect anything.
(12) If the logic circuit power is off, do not apply the input signals.
(12) To prevent destruction of the elements by static electricity, be careful to maintain an optimum work environment.
- Be sure to ground the body when handling the LCD modules.
- Tools required for assembling, such as soldering irons, must be properly grounded.
- To reduce the amount of static electricity generated, do not conduct assembling and other work under dry conditions.
- The LCD module is coated with a film to protect the display surface. Exercise care when peeling off this protective film
since static electricity may be generated.
19-2 STORAGE PRECAUTIONS
When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent lamps. Keep the modules in
bags (avoid high temperature / high humidity and low temperatures below 0°C). Whenever possible, the LCD modules should be
stored in the same conditions in which they were shipped from our company.

19-3 OTHERS

Liquid crystals solidify under low temperature (below the storage temperature range) leading to defective orientation or the
generation of air bubbles (black or white). Air bubbles may also be generated if the module is subject to a low temperature.

If the LCD modules have been operating for a long time showing the same display patterns, the display patterns may remain
on the screen as ghost images and a slight contrast irregularity may also appear. A normal operating status can be regained by
suspending use for some time. It should be noted that this phenomenon does not adversely affect performance reliability.

To minimize the performance degradation of the LCD modules resulting from destruction caused by static electricity etc.,
exercise care to avoid holding the following sections when handling the modules.

- Exposed area of the printed circuit board.
- Terminal electrode sections.

20. USING LCD MODULES

20-1 LIQUID CRYSTAL DISPLAY MODULES
LCD is composed of glass and polarizer. Pay attention to the following items when handling.
(1) Please keep the temperature within specified range for use and storage. Polarization degradation, bubble generation or
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polarizer peel-off may occur with high temperature and high humidity.

(2) Do not touch, push or rub the exposed polarizers with anything harder than an HB pencil lead (glass, tweezers, etc.).

(3) N-hexane is recommended for cleaning the adhesives used to attach front/rear polarizers and reflectors made of organic
substances which will be damaged by chemicals such as acetone, toluene, ethanol and isopropylalcohol.

(4) When the display surface becomes dusty, wipe gently with absorbent cotton or other soft material like chamois soaked in
petroleum benzin. Do not scrub hard to avoid damaging the display surface.

(5) Wipe off saliva or water drops immediately, contact with water over a long period of time may cause deformation or color
fading.

(6) Avoid contacting oil and fats.

(7) Condensation on the surface and contact with terminals due to cold will damage, stain or dirty the polarizers. After products
are tested at low temperature they must be warmed up in a container before coming is contacting with room temperature air.

(8) Do not put or attach anything on the display area to avoid leaving marks on.

(9) Do not touch the display with bare hands. This will stain the display area and degradate insulation between terminals (some
cosmetics are determinated to the polarizers).

(10) As glass is fragile. It tends to become or chipped during handling especially on the edges. Please avoid dropping or
jarring.
20-2 PRECAUTION FOR HANDING LCD MODULES

Since LCM has been assembled and adjusted with a high degree of precision, avoid applying excessive shocks to the module
or making any alterations or modifications to it.

(1) Do not alter, modify or change the the shape of the tab on the metal frame.

(2) Do not make extra holes on the printed circuit board, modify its shape or change the positions of components to be
attached.
3) Do not damage or modify the pattern writing on the printed circuit board.

(3)
(4) Absolutely do not modify the zebra rubber strip (conductive rubber) or heat seal connector.
(5) Except for soldering the interface, do not make any alterations or modifications with a soldering iron.
(6) Do not drop, bend or twist LCM.
(7) In order to avoid the cracking of the FPC,you should to pay attention to the area of FPC(R50mm) where the FPC was

bent .the edge of coverlay;the area of surface of Ni-Au plating,the area of soldering land,the area of through hole.

20-3 ELECTRO-STATIC DISCHARGE CONTROL

Since this module uses a CMOS LSI, the same careful attention should be paid to electrostatic discharge as for an ordinary
CMOS IC.

(1) Make certain that you are grounded when handing LCM.

(2) Before remove LCM from its packing case or incorporating it into a set, be sure the module and your body have the same
electric potential.

(3) When soldering the terminal of LCM, make certain the AC power source for the soldering iron does not leak.

(4) When using an electric screwdriver to attach LCM, the screwdriver should be of ground potentiality to minimize as much as
possible any transmission of electromagnetic waves produced sparks coming from the commutator of the motor.
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(5) As far as possible make the electric potential of your work clothes and that of the work bench the ground potential.
(6) To reduce the generation of static electricity be careful that the air in the work is not too dried. A relative humidity of
50%-60% is recommended.

20-4 PRECAUTIONS FOR OPERATION

(1) Viewing angle varies with the change of liquid crystal driving voltage (VO). Adjust VO to show the best contrast.

(2) Driving the LCD in the voltage above the limit shortens its life.

(3) Response time is greatly delayed at temperature below the operating temperature range. However, this does not mean the
LCD will be out of the order. It will recover when it returns to the specified temperature range.

(4) If the display area is pushed hard during operation, the display will become abnormal. However, it will return to normal if it is
turned off and then back on.

(5) Condensation on terminals can cause an electrochemical reaction disrupting the terminal circuit. Therefore, it must be used
under the relative condition of 40°C , 50% RH.

(6) When turning the power on, input each signal after the positive/negative voltage becomes stable.

1.50s nin
-

Positive voltage %
GND ‘
|

— F—O nin.50 ms mox.(forgraphic)

GND :
(Negative voltage) ! \

' = =0 nin.30 ns nox.(fargraphic)

| | :
oND (signal)t 11/

20-5 STORAGE

When storing LCDs as spares for some years, the following precaution are necessary.
(1) Store them in a sealed polyethylene bag. If properly sealed, there is no need for dessicant.
(2) Store them in a dark place. Do not expose to sunlight or fluorescent light, keep the temperature between 0°C and 35°C.
(3) The polarizer surface should not come in contact with any other objects. (We advise you to store them in the container in
which they were shipped.)
(4) Environmental conditions :
- Do not leave them for more than 160hrs. at 70°C.
- Should not be left for more than 48hrs. at -20°C.

20-6 SAFETY

(1) It is recommended to crush damaged or unnecessary LCDs into pieces and wash them off with solvents such as acetone
and ethanol, which should later be burned.

(2) If any liquid leakes out of a damaged glass cell and comes in contact with the hands, wash off thoroughly with soap and
water.
20-7 LIMITED WARRANTY

Unless agreed between SUCCESS and customer, SUCCESS will replace or repair any of its LCD modules which are found to
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be functionally defective when inspected in accordance with SUCCESS LCD acceptance standards (copies available upon request)
for a period of one year from date of shipments. Cosmetic/visual defects must be returned to SUCCESS within 90 days of shipment.
Confirmation of such date shall be based on freight documents. The warranty liability of SUCCESS limited to repair and/or
replacement on the terms set forth above. SUCCESS will not be responsible for any subsequent or consequential events.

20-8 RETURN LCM UNDER WARRANTY
No warranty can be granted if the precautions stated above have been disregarded. The typical examples of violations are :

- Broken LCD glass.
- Circuit modified in any way, including addition of components.

Module repairs will be invoiced to the customer upon mutual agreement. Modules must be returned with sufficient description
of the failures or defects. Any connectors or cable installed by the customer must be removed completely without damaging the
PCB's eyelet, conductors and terminals.
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