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1. CM DRWING
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2. GENERAL DESCRIPTION

MAIN TECHNICS: COG

DISPLAY CONTENT: 240RGB*320 DOTS

DISPLAY TYPE: 262K COLORS-TFT-NEGATIVE-TRANSMISSIVE
DRIVER METHOD: 1/320Duty

VIEWING DIRECTION: 9:00

CONTROLLER: SSD12897

BACKLIGHT: LED COLOR-WHITE

OPEATING TEMPERATURE: -20C-+70C
STORAGE TEMPERATURE: -30C-+80°C
REFERENCE DOCUMENTS : SSD1289Z datasheet

3. MECHANICAL SPECIFICATIONS

ITEM CONTENT UNIT
DOTS NUMBER 240(RGB)*320 DOTS dots
MODULE DIMENSION 57.54(w)*119.07(h)*4.4(t) mm
ACTIVE AREA 48.60(w)*64.80(h) mm
PIXEL DIMENSION 0.2025(w)*0.2025(h) mm
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4. ELECTRO-OPTICAL CHARACTERISTICS

41 Optical apecification

Item Symbol |Condition|  Min. Typ. hia. it Moie
Vaat 2.3
Threshold voltage {o)
Vih 1.46
Transmittance Ti%) 7.28
=0
Contrast Ratio cr | Mormal 250 (132)
wiewing
anagle
Response time Ta+T: 23 msec (13033
Color gamut S(%) 53% (C-light)
W 0622 | 0642 | 0.BE2
[ I_”t X
e D303 | 0329 | 0.343
Rx 0267 | 0287 | 0307
Red o
Co or Ry 0557 | 0577 | 0557 (134)
chromaticity Gx 0115 | 0.135 | 0155 CF glass
(CIE1931) | Green g
Gy 0.083 | 0.102 | 0.123 (C-light)
Bx ooz | 0312 | 02332
Blue
By 0213 | 0333 | 03532
2L 50 60
i ror & 30 40
‘“"E"'L'E — CR=10
angie By 50 60
Ver.
He 50 60
Dptima View . .
Direction 9 O'clock (G}

B Measuring Condition
m Meazuring surrounding: dark room
= Amiient temperature: 25+2°C
m Srin. warm-up time.
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4.2 Measuring Equipment

m COtzsuka Electnes Corp., which utilized MCRPD-2000 for
Chromaticity and BM-S for other optical characteriatics.

Motz (1) Definition of Viewing Angle :

FLmis

| 12' o'clock
=
a

G o'clock
(=270

Note (2) Definition of Contrast Ratio(CR) :
measured at the center point of panel

Luminance with all pixels white
CR=

Luminance with all pixels black

Page 6 of 33
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Note (3) Definition of Response Time : Sum of Tr and Tr

~
-
] /
white(TFT OFF) | black <~ ¢ (TFTON) white(TFT OFF)
ey .
il -.)
T= Tr
_-. .‘_ — i ——
100% “—N-\------ N
VTV EEEEEEEEET TR e F R
Optical
response 10% oo N R
0% ~ — d

Note (4) Definition of optical measurement setup

Photo-detector (BM-54)

50cm

Y

Field=1°

LCD panel

Center of panel

Page 7 of 33
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5.BLOCK DIAGRAM

240(RGB) X320 DOTS

>0l D

6319 §1 q79 (6320
- v
6319 SEGTIY SEGO (318

] 1 5501289 G0

INTERFACE

6.ELECTRONIC CHARACTERISTICS

6.1. MAXIMUM VALUES

STANDARD VALUE
ITEM SYMBOL MIN MAx | UNIT
VDD|O -0.3 +4.0 Vv
Logic supply voltage VDDEXT -0.3 +4.0 \Y
Input voltage e VSS-0.3 +5.0 \
Operating Temperature Top -20 +70 C
Storage Temperature Tst -30 +80 C

Page 8 of 33




JY

2
=

E1=4
>N

H(RZ)E F A K 4

6.2. DC CHARACTERISTICS

DC Characteristics (Unless otherwise specified, Voltage Referenced to Vag, Vopgn = 1.65 to 3.6V, Ty =-20 1o 70°C)

Symbol Parameter Test Condition Min Typ | Max Unit
VDDIO Power supply pin of 10 pins Eg;;ggg&gﬁﬁgif%?t;:gnga'ge 14 - e WV
, Auxiliary power supply pin for | Recommend Operating Voltage - .
AT - (4} A\
VDDEXT VDD Possible Operating Voltage 14 36 i
250r
Vel Booster Reference Supply Fecommend Operating Voltage [VDDIO B 326 Vi
’ Voltage Range Possible Operating Voltage whicheaver - ’
is higher
Mo panel loading; 4x or 5x
hooster; ITO for CYP, CYN
' el i a8 a0 - %
".\_.".: ".\_.".: '.__.- =
VGH Gate driver High -:lut;_:-u: Ohr|1)1(2' land VCHS =10
Vaitage Booster efficiency Mo panel loading; 6x hooster;
ITC for CYP, CYN, WVCIX2, WCl |82 84 - %
and YCHS = 10 Ohm
T . Mo panel loading, ITO for CYP,
veixz | Vi primany booster CYN.VCIX2. VCi and VCHS = |83 85 |- %
efficiency ' '
10 Chm
Y Gate driver High Output ~ c A
VIGH Voltage g 15 v
s Gate driver Low Output e _ - \
VG0 Voltage 15 [ f
YoomH Yioom High Quiput Violtage - - 5 )
WoomL Veom Low Output Voltage owtD5 |- - Y
WLCDE3 Max. Source Voltage - - 5 3
AVLCDE3 | Source voltage varation 2 2 %
Yok Logic High Cutput Voltage lout=-100uA 0.9*vDDIO |- VDDIO 4
Yo Logic Low Qutput Voltage lout=100pA4 ] - 0 1*DDID Y
Wikt Logic High Input voltage 0.8*DDIo |- VoODIO W
WL Logic Low Input voliage 0 - 200D Y
Logic High Output Current Vb = Ve 1 AV e ~ _
low Source Vout = YVomo-0.4% 50 PA
lo pogie Low Qutput Cument | youe = g.4v : - |80 uA
Logic Qutput Tri-state Current
loz Drain Source ! ) ! bA
Il Logic Input Current -1 - 1 )
Cin Logic Pins Input Capacitance - ] 7h pF
TooTeik DOTCLE frequency Display is ON 1 822 MHz
_ Source drivers output
Rson resistance - 1 TED ki
Raon Gate drivers output resisiance - 500 | TBD 0
Roon Yoom output resistance - 200 |TBD 0
Wddio=Vddext = 1.8V, Vo=
) aw. BB i 0.
lag{262%) | Display current for 262k Edl -::lr. ;LT"EI‘;I?:%%SSLEI;,IEE” Full 24 |- M
without panel loading
ST i Current consumption for 8 color
lap{® colar) nD,I'gg'La’ current for § color partial display, without pansl - 800 |- A
loading
Cscillator off, no sourcelgate
lap Sleep mode current output, Ram read write hgalt. ) € uA
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6.3 . TIMING CHARACTERISTICS

Parallel §080-series Interface Timing Characteristics

(Ta=-201t0 70°C. Vppro = 1.65V to 3.6V, Vppexr=1.65V to 1.95V,. REGVDD ="L")

Symbol | Parameter Min | Typ Max Unit
toyele Clock Cycle Time (write cycle) 100 - ns
[ Clock Cycle Time (read cycle) 1000 | - ns
fas Address Setup Time 0 - ns
tan Address Hold Time 0 - ns
toow Data Setup Time 5 - ns
torw Data Hold Time 5 - ns
tacc Data Access Time 250 - ns
104 Qutput Hold time 100 - ns
PWCS, | Pulse Width /CS low (write cycle) 50 - ns
PWCS4 | Pulse Width /CS high (write cycle) 50 - ns
PWCS, | Pulse Width /CS low (read cycle) 500 - ns
PWCSy | Pulse Width /CS high (read cycle) 500 - - ns
tr Rise time - - 4 ns
i Fall time - 4 ns
Write Cycle
DIC ><
tas Laz
3 PWCS, N
cs j‘F \L_ 4;‘/ n PWCS |
terela
WR AN
RD Tosw T toEw
Do-D17 Valid Data
Read Cycle
D/C
fas tan
PWCS,
|
cs t \t_ ’ ,/ = PWCSy |
teyels
WR
RD N N
| fon |
-« »| 3
tacc P
DO-D17 { Valid Data P
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/. PINS DESCRIPTION

Pin No.

Symbol

Description

GND

Ground

VDD

Power supply(2.8V)

VDD

Power supply(2.8V)

CS

|:Chip Selected H:Chip Unselected

RS

L:Command:H:display data

WR

180 system:Serves as a write

RD

180 system:Serves as a read signal

00 |~ OO H~ | NN —

RESET

L: initialization 1s executed

9-24

DB0-DB19

Data Bus

GND

Ground

20

Touch screen Y -

2/

Touch screen X —

28

Touch screen Y +

29

Touch screen X +

30 LED—1 |Backlight LED cathode(K1)
3 LED-2 |Backlight LED cathode(K2)
32 LED—3 |Backlight LED cathode(K3)
34 L FD—4 [Backlight LED cathode(K4)
34 LED-5 [Backlight LED cathode(K5)
35 LEDA |Backlight LED anode

36 LEDA |Backlight LED anode

57

Ground

8. INSTRUCTION DESCRIPTION

Reg# Register R/W [D/C)IB15 |IB14 | IB13 (IB12 [IB11 |IB10 | IB2 | IB8 | IBT (IB& | IB5 | IB4 | IB3 | IB2 | IB1 | IBD
R Indax o 0 o (4 o (4 ] =] o Q lsr) e [»-3 [|=] D3 oz A oo
SR |Stzus Reag 1 T 18 L ) 1z 1 10 o 0 o [ 0 [ 0 0
ROOh Oscdliation Start o 1 o [+ o [+ o =] o [*] o o =] [+ a [+ o CECEN
(D0 a b a o 0 o b 1] b a o b 1] b 0 a
RO1h E:Tr-;:e-\:‘l:l.]qj.]l o 1 o |28 REY cAaD ECR L TE MLE [ MLIXS MUXE (Lt ] MLXE [ e MUx1 MLUXD
[H0CHDKI 37 [ X X X X o ® 1 o [ 1 1 1 1 1
LCD diivz AT o 1 o 0 o | o |eawe | e | Eom [waun | wer | raws | mas | e | e | mez | s | o
F'.Elzh martol W 1 L} 7 Paw! LE] . P32 L Paw! Lal
(£ [ o o o 0 o o [ o [ o o [i o 0 [i
Paower control (1) o 1 |ooma [oeme | oot [ =12 | oem | em | o [oos | ooz [ oot | ooo | omme [ aee [ am0 | @
GAMAZ[EO] = 000 100 - : : ; : - ;
et it 0 1 o 1 o o 1 1 o i 0 i
CAMAS[ZT = 001101 ] N
Roan | pon i o L 1 0 0 o L 1 1 L a 0 a
(GAMAST O] = 000, 110 a 1 o o 1 ] o 1 1 o | -| |
T3 eoler (E254) 1
. e . 11 o 1 o 1 0 0 0 1 1 0 0 0 0
AMCAMUIEED ety L 1 0 0 1 o L 1 1 L a 0 a
ROSh F;?“Fﬁ'e regleier IV 1 | cers | oPma | ceRs | opmo | cPmt [ cemo | o o | cros | cPos | cPas | cPos | oPot | cPan | o 0
|D000n) 0 0 [ 0 0 0 0 i 0 0 0 0 [ 0 0 [
ROEh EEI'I'IF'H'E '9;'5‘.5[ o 1 ] (4 ] (4 o =] o -] oPEs CPR CPE3 oPa2 CFE® [=2:0] ] a
=
(CACm) a b a o 0 o b 1] b a o b 1] b 0 a
ROTh ElE:lE:r contro o 1 o [+ o PT1 FTO WLEZ YLE1 aFT [+ o GON OTE oM [+ o oo
(D0 a b a o 0 o b 1] b a o b 1] b a
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ROCH |PoWwer conti (2) o i 3 o a o o o [ o 3 [ o o [ wmecz | weet | veeo
[E04n) [ o a [ o i [ [ [ [ i [ a 0 a
Power control {3) o 1 0 [} a o o o [ o 3 [ o | oweez | v | ovEnd | oveee
(GG = 100, 10 0 0 o i 0 i 0 i 0 0 D 0 1 0 0 1
RODh Zﬁ'”"x‘ ':" ] 0 a o 0 0 L o L ] 0 L 1 i ]
;éfg‘”iﬁ'?“" 0. 110 1 0 o o 0 0 0 o 0 0 0 0 1 0 0 1
o L [ 0 0 i 0 0 0 i 0 [ 0 0 1 0 0
Power conbrol l:dl o 1 o [ WOOMG | WDWVe WING W2 WO WO o <] [ o [ o o
S = 000300 a 0 1 1 0 0 i 0 [ 0 0 0 0 0 0
ROEh [SEansm = 10 o o[ 1| e | o 1 b oo | o |ofo]a|oc | oo
iﬁﬁ'?“" 0, 110 1 0 1 1 0 0 0 L 1 0 L L L 0 L
e b 1 [ 1 1 0 0 [ 0 [ 1 0 [ L [ 0 L
ROFh f;lﬁ};;—a"l start o 1 o [ ] [ o o ECHE ST ECHE SCHE o4 BCME atr2 = ] SCHO
(000N} a D o o 0 1] D o D a 1] D o D 0 o

R10h EEEP mixle o 1 o [ o [ o o (=) o o <] [ o [ o SLP
{0a0n) a D o o 0 1] D o D a 1] D o D 0 1

R11h Entry mode o 1 5w | DFW DFWD | TRAME | OFDwd | Wit | Ddoadid | DModaell | Tv ™D =2} 10 Ak Laz LG Lao
[6330n) a 1 o 1 1] D o D a 1 o D 0 o

Righ |Fozontal Porcn o 1| mr | me | s | s | ms | sz | wu | s | eeer | meee | Wees | smee | meRs | sme2 | eEPi | HERD
[EFICH) 1 1 [ 1 1 1 o [ i 1 0 a
veriical Porch o 1 | weer | wees | wers | weme | wrra | weez | weer | wemo | weer [ were | wvees | vees | wers | wee2 | vepr | vero

R1Th [ o) [ o a i ] i [ 1 [ [ i [ a [ i

{continmed)

Reg# Register RIW | DVC [IB15]1B14 |IB12 |1B12 |IB11 [IB10 | IBS | 1B& | IBT | IB6 | IBS | IB4 | IB2 | IB2 | IB1 | IBO
Power conral {3) o 1 3 a I3 a I3 a ] o Jeote | o | vows |vome [vows | vonz | ovowe [ vose
o I I IR N L L ] L ] L o 0 o 1 o ] L 1

RIEh [pane - g 1 | 0 | o L a L a L o 0 o 1 1 0 1 0 ]
e N i i [ [ [ [ [ [ [ 0 [ 1 [ 1 1
e I 1 1 [ [ [ [ [ [ [ 0 [ 1 1 0 [ 0 1

R22h PIANM data wrke 0 ! | mapping depends on the Inberfacs seting
Rl data raac i i

R23h Q;:i':.” Te e 0 1 | weass | wwre | wwisa | wurz | wwes | wueo [0 o | wuas | wecd | e | waos | wkest | waoo | o o
(000K o a 0 i 0 [ [ [ i ] [ a [ a [ i

R2dh 2‘;:’1:‘5‘* uaE o i o o o o o o o | wwems | weize | wues | ez | wus | e | o o
(000K [0 a 0 [ 0 [ [ [ [ 0 2 a 2 a 2 [

RZ5h Frame Frequenty 0 1 o= (o] o [ o o [ o o o [ o
(3000h) [i] o i o D [i D i ] i i i i i i

R2gh |MEEMOT® o1 | e |a e |efaele|lo|e|e|a]co]o 0 0

RZ9h ‘%EE‘LST: o i 0 0 o 0 D 1 D 1 1 0 a 0 a 0 o

R30h ';"3:!'1|.l3||1:| ] 1 o (=) o (=) o FHFiZ | FEPI | FRFID o i (=) o PEFO2 | FRFO | PEFDD

R31h |ycontral (2) 0 1 a -] a -] a PRz | FRPE | FRPED [ -] o PPz | PP | PEF2D

R3Z2h T-}:I"IU:|I3:I 0 1 o a o a o PHRGR | PEPE | FRRSD a i a o PEPA2 | PHRET | PERED

R33h T-33'1U3| i) ] 1 o a o a o FRPI2 | PRP11 | PRPIO a i a o PRPO2 | FRFOY | PRFDD

R3dh |ycontal (5) 0 1 ] Q ] Q 0 | PENE2 | PENT | PRI o ¥ [} o | PEm | P | P

R35h |ycontal (5) o 1 ] Q ] Q 0| P2 | PENE | FENED o ¥ [} o | PEMz | P | Peso

R36h [yoontra i7) o 1 3 [ 3 [ 1| Pz | pens | Feess o [ [ 0| Penz | et | Pessin

R3Th |ycontl (&) 0 1 ] a ] a ] FRMIZ | PRNTY | PREID o 0 o | FRMOZ | FReaI | FRMOD

RaiAh T-}:l']l,[:l |'\3:| 0 1 o (=) o WRFid | VRF2 | VRF12 | VRPIT | WRFD o i (=) WRFOE | VAP | VRFDT | WRFOD

R3IBh |ycontral (10} 0 1 o -] o RN | VAENTE | WRNEZ | WRNTT | VRN o [ -] WRNOS | VRN | VRN | VRNOD
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Rd1h Eifr:,'f:s',?’_:m' i o o 0 8 | war i | wies | wa 3| oz |t | owa
{0000 0 [ 0 0 0 L i L o 0 L ] L 0 0 0
RAZh :;:.-Cer:::lﬁlél:.'ml o o o [ VLIE WLIT .- W35 AL i ] WL WL () Rl
(00aah) 0 o 0 ] 0 C 1 C o 0 C a C 0 0 i
Radh 2;;;::;2‘:’; MEAT | HEME | HERs | HEad | HEsz | Ea | HEmr | sEm0 | HeaT | mmas | mmes | Hsad | smes | mesz | meat | dess
(EFOOR) 1 ] 1 o 0 L a L 0 0 o
Wertical FAM
Ra5h g;}:r_:: Bt o 0 o o veks | vaar | vess | veas | vass | veas | van | vear | vaw
{0000 0 [ 0 0 0 [ [} [ o 0 [ i [ i 0 0
Wertical RAM
RaGh ‘;;r:r_:: end o 0 o o vers | vear | vess | vEas | wema | vEaz | vem | vEmr | vem
{013FR) 0 [ 0 0 0 [ [} o 0 1 1 1
R48h Firsl window start o a o 0 o [ a =318 SE17 E518 B51E SE14 =513 8812 =511 EHE10
{0000 0 [ 0 0 0 [ [} [ o 0 [ i [ i 0 0
R49h First window end o o o [ =18 SE17 EEi8 2E1E SE14 EE13 SE12 211 =E1
(013Fn) 0 [ 0 0 0 0 o 0 1 1 1
R44h Efi?l:lrd wiraia o o o [ =3 & e85 B8 SE34 SEI3 8822 bocr gl SHEI0
{0000 0 [ 0 0 0 [ [} [ o 0 [ i [ i 0 0
R4Bh Second window end o a o 0 o [ a B SEIV EEE BEX SEI4 EEIS SE22 BEXT SHEID
{013Fn) 0 [ 0 0 0 [ [} o 0 1 1 1
Zet GODRAN X n A
RAEH adress counter o o o (5 o o vy HaDE XADS A XAD3 Lr xacn xa0n
{0000R) 0 o 0 ] 0 L 1 L o 0 L a L 0 0 o
RAF iﬁ;?g:?:’:;; o 0 o o D8 | vaor | vaps | vaos | vaod | veps | wame | vept | vazo
{o0oon) 0 [ 0 0 0 [ 0 0 o 0 0 0 0 0 0 0
Note:  In ROLh, bits EEV, CAD, BGE. TB, EL, CM will overtide the corresponding hardware pins settings.
(i g T=25> Unless specified,The Ambient temperature
T=25C)
| #5 RV H#A RAf i 44
ltem Symbol min. typ. max. Unit Condition
LHBE Vi 3.0 3.3 3.6 v
Forward Voltage
LA Ir 2500 A
Reverse Current K If=" 90 mA
CEM’M{ . X 0.26 0.31 T=25C
romatci
Coorcﬁno‘(esy Ranks: Y 0.26 0.31
ik Lv Main| 3600 | 4000 , Vie 08 v
Luminance v Sub. cd/m
fﬁifrom{ty N 80% MIN/MAX*100%
It . .
. Topr —-30~+70°C C
Operating Temperature Range P
b Tstg —40~+80°C  °C
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10. PRODUCT QUALITY & RELIABILITY

10.1 Standard for Quality Test

10.1.1 Inspection :
Before delivering, the supplier should take the following tests, and affirm the quality of
product.
10.1.2 Electro-Optical Characteristics:
According to the individual specification to test the product.
10.1.3 Test of Appearance Characteristics:
According to the individual specification to test the product.
10.1.4 Test of Reliability Characteristics:
According to the definition of reliability on the specification for testing products.
10.1.5 Delivery Test:
Before delivering, the supplier should take the delivery test.
A. Test method: According to MIL-STD-105E,General Inspection Level II take
a single time.
B. The defects classify of AQL as following:
Major defect: AQL=0.65
Minor defect: AQL=2.5
Total defects: AQL=2.5
10.2 Standard for inspection
10.2.1 Manner of appearance test:
a. The test must be under a 40W fluorescent light, and the distance of view must be
at 30 cm.
b. When test the model of transmissive product must add the reflective plate.
c. The test direction is base on about around 45° of vertical line.
10.2.2 Definition of area: B A

A Area : Viewing area.
B Area : Out of viewing B A

area.(Outside viewing area) \
LULULM' dielellelle U lolelle) \ O
| R
;[DDDDDD]__[[ﬁDDD\D
—

10.2.3 Basic principle:
A. In principle the defect out of Area A should be acceptable if the defect does not
affect assemblage and the quality of productions.

Page 14 of 33
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B. If defects that can not describe clearly, acceptable samples will be the standard.

C. The sample of the lowest acceptable quality level must be discussed by both
supplier and customer when any dispute happened.

D. Must add new item on time when it is necessary.

10.2.4 Standard of inspection

Defect Inspect item Criteria
Scratch and fold on polarizer. length  ignore
Scratch on glass. width  <0.03mm acceptable
Glass fiber etc.
Milnor (by bare eyes, defect outside
viewing area is acceptable)
Defect Inspect item Criteria
Chip on glass(round type) ® <0.5mm acceptable
Chip on polarizer(round type) 0. 5<®<0.7mm two are acceptable
Air bubble between polarizer @®>0.7mm reject
) and glass i
) 1.The distance between any two dots should
Minor a
be more than 5mm.
i 2.Defect outside viewing area is acceptable.
d=(a+hb)2 3.If the air bubble is black, it can be judged
as black spot.
Defect Inspect item Criteria
Chip out a=80mm, x=7mm reject
y a<80mm, x=5mm reject
y z<2/3t, y=s reject
3 z=2/3t, y=1/3s reject
Minor t: glass thickness.
a: LCD length S: distance between glass edge and inside of
x: length edge sealing
y: width
z: thickness

Page 15 of 33
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Defect Inspect item Criteria
Chip on corner of neat edge a=80mm, x=7mm reject
l a<80mm, x=5mm reject
4 X > S*2/3, X > S*2/3 reject
Minor z: ignore
any chip exposes the silver dot reject
X: length Y: width
S: width of edge sealing
Defect Inspect item Criteria
Chip on corner of tegminal edge a=80mm, x=7mm reject
a<80mm, x=5mm reject
. y, Z: ignore
Minor
VAN
D: terminal length
Defect Inspect item Criteria
Chip on opposite side of a=80mm, Xx=7mm reject
terminal a<80mm,  x>5mm reject
6 y>1/2D reject
Minor X z>1/2t, y>1/4D reject
D: terminal length
D
Defect Inspect item Criteria
Cutting/breaking defect (flare) Dimension not meet the drawing
specification reject
Mi7nor b=0.3mm reject
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Defect Inspect item Criteria
Cutting/breaking defect (flare) According to the dimension of drawing
8
Major
Defect Inspect item Criteria
Crack Any crack trend to extend reject
9
Major
Defect Inspect item Criteria
Black spot, air bubble, stain, b <0.1mm acceptable
10 white spot 0.1lmm< ¢ <0.20mm  two are acceptable
Mi (defect outside viewing area is 0.2mm<® <0.25mm  one are acceptable
inor
acceptable) ®>0.25mm reject
&= (length + width) /2 the distance between two spots > 5mm
Defect Inspect item Criteria
11 Liquid leakage, open sealant reject
Major
Defect Inspect item Criteria
12 Rainbow According to samples
Minor
Defect Inspect item Criteria
13 Display type not meet the | | According to samples
Major | requirement
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Defect Inspect item Criteria
14 FPC. TCP. FLEX are broken or reject
Major | not connected firmly
Defect Inspect item Criteria
The component on PCB is reject
15 missing ,soldered unfirmly or
Major | bridged
Defect Inspect item Criteria
The soldering tin of pinouts is A. The height of soldering tin in
not enough though-holes is 1/2 less than the height
of PCB looked down from the
M?r?or component side reject
B. The width of soldering tin on pads
around the though-hole is 2/3 less than
the width of pad reject
Defect Inspect item Criteria
17 The soldering tin of pinouts The distance between pieces of soldering tin
Minor | overflows is less than 0.2 mm reject
Defect Inspect item Criteria
18 The soldering tin of SMT is not The height that soldering tin covers the
Minor enough bump of SMT component is 1/2 less than
the height of bump reject
Defect Inspect item Criteria
19 The soldering tin of SMT The soldering tin covers whole bump
Minor | overflows reject
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Defect Inspect item Criteria

20 The component is broken reject
Minor
Defect Inspect item Criteria

21 The shape of pinouts is not the It makes the LCM work badly reject
Minor | same as that in the criterion
Defect Inspect item Criteria

22 The pinout is broken reject
Mjor
Defect Inspect item Criteria

23 The paint falls off the frame or ®>1.0mm reject
Minor | the frame is damaged b= (length+width) /2
Defect Inspect item Criteria

24 The frame is scratched visibly Length ignore
Minor Width <<0.5mm reject
Defect Inspect item Criteria

The frame IS rusted When the shape is as dot,reference

25 (accumulation) to defect 23

Minor When the shape is as line,reference
to defect 24

Defect Inspect item Criteria

26 The foot of frame is broken or reject
Major | can not be fixed
Defect Inspect item Criteria

27 The copper on PCB is damaged A.the track or pad is borken reject
Minor
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Defect Inspect item Criteria
Paste layer falls off When the shape is as dot,reference

28 to defect 23

Minor When the shape is as line,reference
to defect 24

Defect Inspect item Criteria

29 The bolt is missed reject
Major
Defect Inspect item Criteria

30 The bolt is not hard up reject
Minor
Defect Inspect item Criteria

31 No function reject
Major
Defect Inspect item Criteria

32 Some row or column is absent reject
Major
Defect Inspect item Criteria

33 The frame is absent reject
Major
Defect Inspect item Criteria

34 The LCM can not follow the reject
Major | program

Page 20 of 33




JY = mum)e + 8 B o 9

Defect Inspect item Criteria

35 Some row or column displays Reference to the sample

] more heavily or lightly than
Minor )

others in the same frame

Defect Inspect item Criteria

36 The display is not equality Reference to the sample
Minor
Defect Inspect item Criteria

37 Pattern not meet the drawing reject
Major | specification
Defect Inspect item Criteria

38 Deformation reject
Major
Defect Inspect item Criteria

39 Black dots or white dots in reference to defect 23 or the sample
Minor | viewing area
Defect Inspect item Criteria

40 Black lines or white lines in reference to defect 1
Minor | viewing area
Defect Inspect item Criteria

41 Wrong viewing direction reject
Major
Defect Inspect item Criteria

42 Operating current upper the reject
Major | specification
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Defect Inspect item Criteria
43 The backlight can not light reject
Major
Defect Inspect item Criteria
44 The backlihgt is not equality Reference to the sample
Minor
Defect Inspect item Criteria
Shape of pattern | A-B | >1/3W reject
S——7 |A-W | >1/3W reject
45 |A-B | >0.25mm reject
Minor A B
W: width of pattern
Defect Inspect item Criteria
pinhole b <0.2mm acceptable
0. 2mm<® <0.25mm
> i B three are acceptable
46 : (distance between two spots should be more
Minor (’__I_B than 20mm)
®>0.25mm or ¢ >1/3W reject
W: width of character
Defect Inspect item Criteria
Concave ®>0.25mm or 1/3W reject
N
)
47 >
Minor B(U
Z N\

®=1/2 (length + width)
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Defect Inspect item Criteria
Pinhole in pixels Reference to defect 10
B,
< | > B
48 177 K T
Minor A :\\
-
d= (A+B) /2
Defect Inspect item Criteria
49 Pixel deformation A: Quantity of deformation>25% reject
Minor ~—— A B: Quantity of deformation>25% reject
l B
Defect Inspect item Criteria
50 Pinhole in character Vertical: A>1/4H reject
Minor [ ! | Horizontal: B>1/3L reject
10.3RELIABILITY
ITEM CONDITION
High temperature operation |70 °C, 96 hrs
Low temperature operation -20 C, 96hrs
Moisture storage 60 °C, 90%RH, 96 hrs
High temperature storage 80 C, 96hrs
Low temperature storage -30 C, 96hrs
Thermal shock -30  °C (30 minute)
25 °C (5minute)
80 °C (30 minute)
CYCLES: 10
LIFE TIME 50,000 hours, 25+10°C, 45+20% RH
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11.PRECAUTIONS IN USING

11.1 Liquid crystal display (LCD)
The LCD panel is made up of glass, organic fluid and polarizer. When handling,
please pay attention to the following items:

1)

2)
3)
4)

5)

6)

Keep the operation and storage temperature of the LCD within the range
specified in the LCD specification. Otherwise, excessive temperature and
humidity would cause polarization degradation, bubble generation or polarizer
peel-off.

Prevent it from mechanical shock by dropping it from a high place, etc.

Don’t contact, push or rub the exposed polarizers with anything harder than
HB pencil lead.

Avoid using chemicals such as acetone, toluene, ethanol and isoropylalcohol
to clean the front/rear polarizers and reflectors, which will cause damage to
them.

Wipe off saliva or water drops immediately. Contact with water over a long
period of time may cause deformation or color fading. The LCM is assembled
and adjusted with a high degree of precision.

Do not put or attach anything on the display area. Avoid touching the display
area with bare hand.

11.2 Precaution for handling LCD modules
The LCM is assembled and adjusted with a high degree of precision, do not applying
excessive shocks to it or making any alterations or modifications to it, the following
precautions should be taken when handing.

1)
2)
3)
4)

5)

Do not drop, bend or twist the module.

Do not alter or making any modification on the shape of the metal frame.

Do not change the shape, the pattern wiring or add any extra hole on the PCB.
Do not modify or touch the zebra rubber strip(conductive rubber) with another
object.

Do not change the positions of components on the PCB.

11.3 Eletro-static discharge control
Careful attention should be paid to control the electrostatic discharge of the modules,
since the modules contain no. of CMOS LSI.

1)

2)
3)

4)

5)

Make sure you are grounded properly when remove the module from its
antistatic bag. Be sure that the module and have the same electric potential.
Only properly grounded soldering iron should be used.

Modules should be stored in antistatic bag or other containers resistant to
static after remove from its original package.

When using the electric screw-driver is used, make sure the screw driver had
been ground potentiality to minimize the transmission of EM wave produced
by commutator sparks.

In order to reduce the generation of static electricity, a relative humidity of
50-60% is recommended.
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11.4 Precaution for soldering

1)
2)
3)
4)
5)

6)

Soldering should apply to 1/O terminals only.
Soldering temperature is 280°C+(-)10C.
Soldering time 3-4 seconds.

Eutectic solder (rosin flux filled) should be used.

If soldering flux is used, be sure to remove any remaining flux after
finishing the soldering operation and LCD surface should be covered
during soldering to prevent any damage to flux spatters.

When remove the lead wires from the 1/O terminals, use proper
de-soldering methods, e.g. suction type de-soldering irons. Do not repeat
wiring by soldering more than three times at the pads and plated though
holes may be damaged.

11.5 Precaution for operation

1)
2)
3)

4)

11.6 Storage

Adjust liquid crystal driving voltage (Vo) to varies viewing angle and
obtain the contrast.

Vo should be kept in proper range stated in the specification. Excess
voltage will shorten the LCD life.

Response time is greatly delayed at low temperature. It will recover when
go back to normal temperature.

Condensation on terminals can cause an electrochemical reaction
disrupting the terminal circuit. Therefore it should be used under the
relative condition of 50% RH.

When long term storage is required, following precautions are necessary:

1)

2)

Storage them in a sealed polyethylene bag (antistatic), seal the opening,
and store it where it is not subjected to direct sunshine, or to the light of
fluorescent lamp. If properly sealed, there is no need for desiccant.

Store them in the temperature range of -30°C~ +80°C and at low humidity
IS recommended.

12. APPLICATION
12.1 REFERENCE CIRCUIT
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12.2 APPENDIX
INITIALIZATION FOR REFERENCE (MPU: AT89C52):
BINITIAL: MOV REG,#07H
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL #21H
LCALL BWRCMD

MOV REG#00H ;register Select (ROOH)
LCALL BWRCTRL

MOV DATH,#00H ;Oscillation Start

MOV DATL #01H

LCALL BWRCMD

mov timel,#80

Icall Delay

MOV REG,#07H
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL #23H
LCALL BWRCMD

MOV REG,#10H
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL,#00H
LCALL BWRCMD
mov timel,#60

Icall Delay

MOV REG#07H
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL #33H
LCALL BWRCMD

MOV REG#11H
LCALL BWRCTRL
MOV DATH,#40H
MOV DATL #70H
LCALL BWRCMD
mov timel,#60

Icall Delay
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MOV REG,#02H
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL,#00H
LCALL BWRCMD
mov timel,#60

Icall Delay

MOV REG,#01H
LCALL BWRCTRL
MOV DATH,#63H
MOV DATL #3FH
LCALL BWRCMD

MOV REG,#03H
LCALL BWRCTRL
MOV DATH,#0A8H
MOV DATL #0AAH
LCALL BWRCMD

MOV REG,#0CH
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL #03H
LCALL BWRCMD

MOV REG,#0DH
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL #0CH
LCALL BWRCMD

MOV REG,#05H
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL #00H
LCALL BWRCMD
MOV REG,#06H
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL #00H
LCALL BWRCMD

MOV REG,#16H
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LCALL BWRCTRL
MOV DATH,#0EFH
MOV DATL #1CH
LCALL BWRCMD
MOV REG#17H
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL #00H
LCALL BWRCMD

MOV REG,#0BH
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL #30H
LCALL BWRCMD
MOV REG,#0FH
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL #00H
LCALL BWRCMD
MOV REG#1EH
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL,#0BOH
LCALL BWRCMD

MOV REG,#41H
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL, #00H
LCALL BWRCMD
MOV REG,#42H
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL #00H
LCALL BWRCMD

MOV REG,#44H
LCALL BWRCTRL
MOV DATH,#0EFH
MOV DATL #00H
LCALL BWRCMD
MOV REG,#45H
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LCALL BWRCTRL
MOV DATH,#00H
MOV DATL, #00H
LCALL BWRCMD
MOV REG,#46H
LCALL BWRCTRL
MOV DATH,#01H
MOV DATL #3FH
LCALL BWRCMD

MOV REG,#48H
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL #00H
LCALL BWRCMD
MOV REG,#49H
LCALL BWRCTRL
MOV DATH,#01H
MOV DATL #3FH
LCALL BWRCMD
MOV REG,#4AH
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL #00H
LCALL BWRCMD
MOV REG,#4BH
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL #00H
LCALL BWRCMD

MOV REG,#23H
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL #00H
LCALL BWRCMD
MOV REG,#24H
LCALL BWRCTRL
MOV DATH,#00H
MOV DATL #00H
LCALL BWRCMD
MOV REG#21H
LCALL BWRCTRL
MOV DATH,#00H
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MOV DATL #00H
LCALL BWRCMD

.......TO'YOUR CODE
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