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@"ﬂ CRYSTAL CLEAR TECHNOLOGY SDN. BHD.

|

Spec. No: G1619x02xxx00 REV 2.0

2.0 Record of revision

Rev Date Item | Page Comment Originator Checked By
1.0 | 30/06/08 Initial Release Syam Azhar
2.0 | 15/07/08 | 16 29 | 1.Addition of module drawing Syam Jack

without touch panel

2. Change table of content




hT /_. CRYSTAL CLEAR TECHNOLOGY SDN. BHD.
X Spec. No: G1619x02xxx00 REV 2.0

3.0  General specification
Display format: Graphics, 160 (H) x 192 (W)
Pixel size: 0.30 (H) x 0.30 (W) mm
Pixel pitch: 0.32 (H) x 0.32 (W) mm
View area: 55.0 (H) x 65.0 (W) mm
Active area: 51.18 (H) x 61.42 (W) mm
General dimensions: 67.0 (H) x 80.5 (W) x 5.1 (T) mm (excluding FPC)
Controller/Driver: ST7529 TAB or equivalent

Interface: FPC ZIF-end connector, Parallel Interface

wl I el

MODEL NUMBER

STD. GRAPHIC : No. of rows followed by no. of column
SERIES NUMBER FOR THIS STANDARD SPECIFICATION

BACKLIGHT MODE

S : Side Led Backlight (Yellow Green)
A : Side Led Backlight (Amber)

W : Side Led Backlight (White)

N : No Backlight

MODULE VERSION
SERIES NUMBER FOR THIS STANDARD SPECIFICATION

LCD MODE

: Yellow Green (STN)

: Grey (STN)

: Black & White (FSTN)

: Negative (FSTN) Blue ( Single Retardation )

: Negative (FSTN) Black/White ( Double Retardation )
. Negative (STN)

nmnCZwoo <

VIEWING ANGLE

T: Top view (12 O'clock )

B : Bottom view ( 6 O'clock )
OPERATING TEMPERATURE

N : Normal Temperature ( 0°C to +50°C ), where storage temperature is (-20°C to +70°C)
W : Wide Temperature ( -20°C to +70°C ), where storage temperature is (-30°C to +80°C)

SEMI - CUSTOMISE (MINOR CHANGES FROM STANDARD MODEL)

00 - STANDARD SPECIFICATION MODEL

TO - WITH TOUCH PANEL

REFER TO FACTORY FOR OTHER VERSIONS. TERMS AND CONDITIONS APPLY
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CRYSTAL CLEAR TECHNOLOGY SDN. BHD.

Spec. No: G1619x02xxx00 REV 2.0

4.0  Absolute maximum rating (at Vss = 0V, ambient temperature = 25°C)
NO ITEM SIMBOL MIN | MAX | UNIT
1. Power Supply voltage (Logic) Vbpb— Vss 0 4.0 A"
2. Power Supply voltage (LCD Driver) | Vpp— V) - 20.0 \%
3. Operating Temperature Top Refer page 3 °C
4. Storage Temperature Tyt Refer page 3 °C
5.0  Electrical characteristics
NO ITEM SYMBOL | CONDITION | MIN | TYP | MAX | UNIT
1. | Power Supply
voltage (Logic) Vo= Vss ) 2.4 ) 3.3 v
2. | Power Supply
- o +590
voltage (Vicp) Vbp-Vo 25°C 18.0+5% A%
3. | Input Voltage Vi - 0.8Vvdd - Vdd \Y
Vi - 0 - 0.2vdd | V
4. | C t Suppl — _
urren upp y IDD VDD VSS = _ 25 40 mA
3.3V
5.1 Backlight Options
FORWARD VOLTAGE | FORWARD CURRENT MIN
NO COLOR (\%) (mA) BRIGHTNESS
Min Typ. Max Min Typ. Max (cd/m2) *
1. Yellow Green - 3.3 - - 120 160 40
2. White - 4.0 - - 120 150 500
4. Amber - 33 - - 120 160 160

*Note : 1. Brightness measured at backlight surface.
2. On LCD surface, brightness is only about 10% to 15% of backlight brightness.
3. Lifetime of backlight: For YG, Amber = 50K hrs. For White = 20K hrs

6.0  Environmental requirements
NO ITEM CONDITION
L. Operating Refer page 3
Temperature

2. Storage Temperature | Refer page 3

3. Operating Humidity | 5% to 95%RH

4. Cycle Test 0 C @ 30 min to 50 C @ 30min for 1 cycle
run for 10 cycles

5. Lifetime 50000 HOURS (excluding backlight)

Note: The background on LCD has the possibility to be changed in different temperature range.
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CRYSTAL CLEAR TECHNOLOGY SDN. BHD.

Spec. No: G1619x02xxx00 REV 2.0

7.0  LCD specification
7.1 Electro-optical characteristics (at ambient temperature = 25°C)
LCD TYPE
FSTN
NO | ITEM | symBoL | CONDITION | stN | stn | SIN | FSIN | FSTN | = vp REF.
YG |GREY | YE | *VE | -VE | 1puE
BLUE B/W | BLUE
B/W
Operating 0=0
1 Voltage Viep Cr = 14.5 £ 5% 7.1.1
(Volt) I = max
o 0x 1 +20 | +15 | +35 | +20 | +35 | +25
Viewing ™45 CR >2 20 | <15 | 35 | 20 | 35 | -35
2 Angle 7.1.2
(Deg) Oy 1 Viep =4.5V -25 -20 -30 -25 -30 -30
O0y2 +25 +20 +30 +25 +30 +30
Contrast 0=0°
3 Ratio CR Viep =4.5V 2.0 L5 5.0 2.0 5.0 10 7.1.3
Rise
Time 0=0° 550
Response (Tr)
4 Time 7.1.4
(msec) Decay
Time 0=0" 400
(Td)
Note:
1. Viewing angle data is based on bottom view product by default. Should it be a
top view product, values are then swap.
2. Contrast ratio is based on typical data when using white colour as backlight.
3. Equipment Used Eldim; Ez Contrast 120R , Spot Size = 2mm




hT /_. CRYSTAL CLEAR TECHNOLOGY SDN. BHD.
X Spec. No: G1619x02xxx00 REV 2.0

NO | CHARACTERISTICS DEFINITIONS
7.1.1 | Definition of Operating A
Voltage (Vicp)
Vicp
<>
1/F

Vicp : Operating Voltage
F : Frame Frequency

7.1.2 | Definition of Viewing TOP
Angle
\<\ 0 REAR
LEFL //// RIGHT
FRONT |
BOTTOM
REAR (0y2)

i
LEFT(6x2) \\/ RIGHT(6x1)

FRONT (0y1)
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CRYSTAL CLEAR TECHNOLOGY SDN. BHD.

Spec. No: G1619x02xxx00 REV 2.0

7.1.3

Definition of Contrast
Ratio

NON-SELECT WAVE

BRIGHTNESS (%)
A SELECT WAVE

b

N

OPERATION VOLTAGE

< o

[

Contrast Ratio = Brightness of non-selected state (b)
Brightness of selected state (a)

Conditions

(a) Operating Voltage: Vicp
(b) Temperature: 25°C
(c) Viewing Angle, 6 = 0°

7.1.4

Response Time

Luminance

(%)

90

10—

Td Tr

Time
Tr: Measured between 10% and 90% of LCD segment
maximum response with Voy.

Td: With voltage switches to zero and the instant LCD
segment reaches 10% of its maximum response.




P(T"ﬁ CRYSTAL CLEAR TECHNOLOGY SDN. BHD.

Spec. No: G1619x02xxx00 REV 2.0

8.0 Interface
8.1 g;i'{)’i‘:‘fController ST7529
8.2 Duty Cycle 1/160
8.3 Pin-out Assignments
Pin No Symbol Description
1 X1 Touch Panel (N.C. for non-touch panel model)
2 Y1 Touch Panel (N.C. for non-touch panel model)
3 X2 Touch Panel (N.C. for non-touch panel model)
4 Y2 Touch Panel (N.C. for non-touch panel model)
5 A Postive Terminal of Backlight
6 K Negative Terminal of Backlight
7 Vss Ground Terminal of Module
8 Vbbp Supply Terminal of Module
9 A0 Register Select
10 WR Write Signal
11~18 DO ~ D7 Serial Data
19 RD Read Signal
20 RST Reset
21 XCS Chip Select
22 C7pP Boosting Capacitor
23 CIN Boosting Capacitor
24 C5P Boosting Capacitor
25 C3P Boosting Capacitor
26 CIN Boosting Capacitor
27 C1P Boosting Capacitor
28 C2P Boosting Capacitor
29 C2N Boosting Capacitor
30 C4P Boosting Capacitor
31 C2N Boosting Capacitor
32 C6P Boosting Capacitor
33 Vicpin Boosted Voltage
34 Vicpour Boosted Voltage
35 V4 LCD Driver Supply Voltage
36 V3 LCD Diriver Supply Voltage
37 V2 LCD Driver Supply Voltage
38 Vi LCD Driver Supply Voltage
39 Voour Voltage for LCD
40 Vo Voltage for LCD




hT/ CRYSTAL CLEAR TECHNOLOGY SDN. BHD.
N Spec. No: G1619x02xxx00 REV 2.0

9.0  Timing characteristics / Timing diagrams

9.1 For 6800-Series

AD A
RIW :
o tawe ——m o tams »
XCs
-t toyes »
——————tcoLR ool ——————
E N
teoHRr tocHw - >
- toss
DO to D7 Vi v
(Write) “\ y
3 tacce g toms »
DO to D7
(Read)
(VDD = 3.3V, Ta=-301to 85°C Die)
Rating
Iltem Signal Symbol Condition Units
Min. Max.
Address hold time tAHE - 20 -
Address setup time AQ tAWG - 20 -
System cycle time tCYC6 - 200 -
Enable L pulse width (WRITE) tEVWLWY - 100 -
WR
Enable H pulse width (WRITE) tEVWHW - 100 -
Enable L pulse width (READ) tEWLR - 100 - ns
RD
Enable H pulse width (READ) tEWHR - 100 -
WRITE Data setup time tDS6 - 150 -
WRITE Data hold time tDHB - 20 -
DO to D7
READ access time tACC6E CL=100 pF - 40
READ Qutput disable time tOHB CL =100 pF - 30




IC T/ CRYSTAL CLEAR TECHNOLOGY SDN. BHD.
N Spec. No: G1619x02xxx00 REV 2.0

9.2 For 8080-Series

)

Y |
AD pu| X
’1— tawva —» M tasa —
XCS N 4
< tcres >
[———————tcCLR teoLw——————
WRRD
. e———tocHRr, foch—————3
toss » | fos
DO to D7 A
(Write) ya
[e———taccs 1_10"3_7
DO to D7 g [
(Read) N ’I'.
(VDD = 3.3V, Ta = -30t0 85°C ,Die)
Rating
Item Signal Symbol Condition Units
Min. Max.
Address hold time tAH8 - 20 -
Address setup time AQ tAVWSE - 20 -
System cycle time tCYC8 - 200 -
Enable L pulse width (WRITE) tCCLW - 100 -
WR
Enable H pulse width (WRITE) tCCHW - 100 -
Enable L pulse width (READ) RD tCCLR - 100 - ns
Enable H pulse width (READ) tCCHR - 100 -
WRITE Data setup time tD38 - 150 -
WRITE Data hold time tDH8 - 20 -
DO to D7

READ access time tACCS CL=100pF - 40
READ Qutput disable time tOHSE CL=100pF - 30

10
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e
P Spec. No: G1619x02xxx00 REV 2.0

9.3 Reset Timing

|‘ LR >

RST
Ir
e — During reset Reset complete
status
Fig 43.
(VDD =3.3V , Ta = =30 to 85°C,Die )
Rating
Item Signal | Symbeol Condition Units
Min. Typ. Max.
Reset time tR - - - 1 us
Reset “L” pulse width RST tRWW - 1 - - us
(VDD =27V, Ta = =30 lo B5°C,Dig )
Rating
Item Signal | Symbeol Condition Units
Min. Typ. Max.
Reset time tR - - - 1.5 us
Reset “L” pulse width RST tRWW - 15 - - us

11



'™ CRYSTAL CLEAR TECHNOLOGY SD
g

N. BHD.
Spec. No: G1619x02xxx00 REV 2.0

10.0 Memory Map

Memory Map (2B3P, 8-bit mode)

Column
LCD Cl=0 0 A P 84
read Ci=1 84 83 o 0
direction | [Pixel PO | Pt | P2 | P3 | Pa | P5 | P252_| P253 | P254
Data Line
D710 | D210 | Dd'ap | D714 D241 | Déd'2y D7'184 | D2'18s | D4'284
D610 D110 D320 D611 D114 D324 D6'18s | D1'18s | D3'284
D510 | D0g | D229 | D541 | D011 | D2'24 D5'184 | D0'1gs | D2'2 84
D415 | D720 | D12g | D4'1y | D721 | D124 D4'184 | D7'28¢ | D128
v D35 | D62p | DO2g | D314 | DB2y | D024 D314 | DB'2ps | D024
Block U=ok=%+y J 4 | } ) | ...
0 0 1<) | VS| | S S | — "
1 158 | S | N | [ S |
2 157" || | Nt | A | I |
3 156 | | A | (S || (N (|
1 4 155 | I N A N —|
-] 154 ||| I | I I (N —
6 153 | | (S US| |
¥, 152 | | | N | | N N
Z2 8 157 | | S | N R (N
9 150
T
153 | 6 o
154 | 5 [N I .
155 4 | A (I R .
39 156 | 3 T
157 | 2 .
158 | 1 _ [ .
159 |0 .
SEGout 0 1 2 ) 4 5 252 293 254

12



CRYSTAL CLEAR TECHNOLOGY SDN. BHD.

S
' 4 Spec. No: G1619x02xxx00 REV 2.0

Memory Map (3B3PD1/ 3B3PD2, 8-bit mode)

Column
LCD Cl=0 0 1 84
read Cl=1 84 83 | 0
direction | [Pixel Po [ Pt [ P2 | P3 [ Pa [P5 | p252 | P253 | P254
Data Line
D70 | D720 | D730 | D7'41 | D7'24 [ D724 D7'104 | D7'284 | D734
DB | DB'2p | D6'2g | DB'y1 | D621 | D62 DE'124 | DB'224 | DE'324
D540 | D520 | D82 | D511 | D521 | D82y D514 | DS'284 | DS'384
D410 | D4'20 | Dd'ag | D4’y | D421 | D42 D4'124 | D4'224 | D4’z 84
D310 | D320 | D330 | D3’y | D324 [D3'24 D314 | D3'284 [ D3'584
. 4
Block =0 L= { 1 4+ 4 A A
0 0 L I R R R R R
1 %8 | b 4/ 3 ]
2 157
e -
1 4 LI R I I I I R —
5 154
s ey
7 [ 152 I N
2 I ECH I
__________________ 01159 [ e e T
R I (s [ S s N 0 R
53 | 6 | ||| | | |
54 | 5 | L
155 | 4 | | | T I |
39 156 | 3 o T
157 ] 2 bbb T
158 1 R I
159 [ D R R N P R
SEGout 0 1 2 3 4 5 252 253 254
11. Command Summary
Ext=0 or Ext=1
Index | Command | A0| RD|WR| D7 | D6 | D5 (D4 |D2|D2| DT | DO | Function | Hex | Parameter
1 Ext In olojoj1{1]o0]o]o]|0 |Exd=0%et| 30 |Nona
2 |ExtOuw Of(ojop1{1]0]o]0]1|Ext=15et| 31 |Nong

13



'™ CRYSTAL CLEAR TECHNOLOGY SDN. BHD.
P Spec. No: G1619x02xxx00 REV 2.0

Ext=0
Index | Command |A®|RD|WR|DF| D6 |D5|D4| D3| D2 | D1 | D0 Function Hex | Parameter

1 |DISON ol1|oj1Qo1 o111 ]1|DisplayOn AF [MNone
2 | DISCFF oj1]Joj1joj1jo]1]1]1]0|DisplayOf AE [MNone
3 |DISNOR pli1jojijogpi1jojogp1|1]9 |NemalDisplay A | None
4 | DISINY pj1|oj1jojrjojof1]1]1|inverse Display AT [None
5 JCOMSCHN gli1jojiop1p1p1pof1]1|COMScan Direction BB |1 byte
& JDISCTRL gli1jojip1jojop11o|1]90|Display Control CA |3 byles
T |SLPIN pl1|oj1jojop1jop1jal1|]seepin 85 [None

& |sLPOUT gli1jojijojojp1jop1|o]a|seepOu 94 | None

8 JLASET gl1jojop1p1p11of1]0o]1 |LineAddress Set 75 |2 bytes
10 |CASET gl1|ojojojopt1jop1]o]1]Celumnaddress Set 15 |2 bytes
11 |DATSDR glri1jojpijogp1p1p1|1]0]0 |DataScan Direction BC |3 byles
12 |RAMWR gli1jojopijop1p1p1|0o]a writing to Memory 5C |Datla
13 |RAMRD glt1]ojop1 o111 ]0]1|Readingfrom Memory | 5D |Data
14 |PTLIN pl1|oj1Qo1 o)1) 0]0] 0 |Panialdisplayin AR |2 byles
15 |PTLOUT gli1jojijop1jop1paojo]1|Parialdisplay out A9 | None
16 |RMWIN gl1jojp1p11)o0jojo]o]o|ReadandModify Write | ED | None
17 |RMWOUT Jof1 o111 ]op1j1]1]0|RMNend EE [Mone
18 |ASCSET gli1jojijop1jop1pao|]1]90areasScrolSet A4 | 4 byles
18 |SCSTART glt1joj1pojrjolrpo]t]1|Scrolstan Set AB (1 byle
20 |OSCON g1 o110l 1rjo]o]o]1|inemnal OSCon 01 [Mone
21 |OSCOFF gl1]ojp1j1joj1jo]o]1]0|internal OSC off D2 |Mone
22 |IPWRCTRL JO 11 | 0| O0JOJ1]0]0)0]0]|0|PowerControl 20 |1 byte
23 |VOLCTRL Jof1 a1 ]jojojajo]o]o]1|ECcontol 81 |2 bytes
24 |VOLUP ol1]|opp1p1jojp1joj]1]1]0|ECincrease D& |Mone
25 |VoLDowsM Qo |1 o 1|1 ]Jofj1]o]1]1]1]|ECdecrease DT |Mone
26 |RESERVEDQO |1 | o1 ]o]ajojojo]1]0|MetUse 82 |0
27 |EPSRRD1 gl1jojop1p1)p1)111]0]0 |READ Registert TC | None
28 |EPSRRD2 glpi1jojopdip1f1]11]0o]1 |READRegister2 7D | None
29 |NGP g1 jojojoptjoloft1]o]1 |NCPInstruction 25 |Mone
30 |STREAD ojog1 Read Data Status Read

31 |EPINT ol1]o ul 0 ||:1 |n | ul i | 1 | 1 |initial codet) 07 | 1byte

14



hT /_. CRYSTAL CLEAR TECHNOLOGY SDN. BHD.
X Spec. No: G1619x02xxx00 REV 2.0

Ext=1
Index | Command | AG| RD | WR| D7 |D6| DS |D4| D3| D2 | DT | DO Function Hex | Parameter

1 |Gray1Setjo |1 [0 ]Jojo|(1)o]ojo|0]0|FRAME1 Gray PWM Set]| 20 |16 byles
2 |Gray2Set] 01 Ojojo|1]o]lo]o|o]1]|FRAME 2 Gray PWM Set| 21 |16 byles
3 WL Set gl1 |0 ]ojo|1|ojoe]o]1]0]WeghtSet 22 |3 bytes
4  |ANASET ol1 Ojojoj1)1]o]o|1]0]|Analog Circuit Set 32 |3 byles
5 |DITHOFF Jo |1 (0 oot 1|01 | 0]0]|Dithening Sircuit ON 34 |MNone

6 |DITHON o1 Ojojo|1]1]o]1|0]1 |Ditherng Circult On 35 |MNone

7 |EPCTIN gl1 o111 |0]jap1]1]|0]1]|Contrel EEPRCM CD |1 byte

§ |EPCOUT JOof1 | 011 |ojop1]|1]|0]0]|Cancel EEPROM CC | None

9 |EPMWR ol1 o111 11 ]1]0]0 |Wrie o EEPROM FC | Mone

10 |EPMRD o1 o011 |{1]1]1]1]|0]1]|Readirom EEPROM FO | None

12.0  Initialization

12.1 Initialization with Built-in Power Supply Circuits

User System Setup by External Pins

v

Start of Initialization

v

Power On and Keeping the /RES Pin="L"

v

Waiting for Stabilizing the Power

v

/RES Pin="H" and wait time > 1.8 us

v

[nitial Code

v

End of Initialization

15



CRYSTAL CLEAR TECHNOLOGY SDN. BHD.
Spec. No: G1619x02xxx00 REV 2.0

12.2

Initialization Code

void ST7529_Init( void )

{

Write{ COMMAND, 0x0030 ); JI[Ext = 0
Write( COMMAND, 0x0094 ); /ISleep Out
Write( COMMAND, 0x00D1 ); J/IOSC On

Write( COMMAND, 0x0020 );

/IPower Control Set

Write( DATA, 0x0008 );

//Booster Must Be On First

Delay( 1ms );

Write( COMMAND, 0x0020 );

/IPower Control Set

Write( DATA, 0x000B );

//Booster, Regulator, Follower ON

Write( COMMAND, 0x0081 );

//Electronic Control

Write( DATA, 0x0004 ); Nop=14.0V
Write( DATA, 0x0004 ):

Write( COMMAND, 0x00CA ); /[Display Control
Write( DATA, 0x0000 ); IICL=X1

Write( DATA, 0x0027 ); //Duty=160

Write( DATA, 0x0000 );

/IFR Inverse-Set Value

Write( COMMAND, 0x00A6 );

// Normal Display

Write( COMMAND, 0x00BB );

//COM Scan Direction

Write( DATA, 0x0001 );

/1 0—-79 159-80

Write( COMMAND, 0x00BC );

/IData Scan Direction

Write( DATA, 0x0000 ); /INormal

Write( DATA, 0x0000 ); //RGB Arrangement
Write( DATA, 0x0001 ); /165K COLOR
Write( COMMAND, 0x0075); //Line Address Set

Write( DATA, 0x0000 );

//Start Line=0

Write( DATA, 0x009F );

//End Line =159

Write( COMMAND, 0x0015 );

/IColumn Address Set

Write( DATA, 0x0000 );

//Start Column=0

Write( DATA, 0x0054 ):

//End Column =84

Write( COMMAND, 0x0031 );

HExt=1

Write( COMMAND, 0x0032 );

/{Analog Circuit Set

Write( DATA, 0x0000 ),

/1OSC Frequency =000 (Default)

Write( DATA, 0x0001 ),

/IBooster Efficiency=01(Default)

Write{ DATA, 0x0000 ),

/[Bias=1/14

Write( COMMAND, 0x0034 );

/IDithering Off

ReadEEPROM();

//Read EEPROM Flow

Write( COMMAND, 0x00AF );

/[Display On

16



@H% »9 CRYSTAL CLEAR TECHNOLOGY SDN. BHD.
> Spec. No: G1619x02xxx00 REV 2.0

13.0  Power Supply

- ViLcD [|-e VLCD L I ViLcD ¢ I} VLCD
ves y C6P vas . CG6P ves []ceP ves [ |C6P
coN coN Teon Teon
— C4P —{cap —{c4P —{Cap
$ean e $—{ean {-{ean
Tcoe Teap Tezp Teop
P 1 1P 1
CN F{ciN ${cin f-lem
e e esr Lew
cse —{osP —C5P —{csP
CiN Tden T e Fem
crp crp c7P Tlerw
Do Not over Voliage limitation Do Not over Voltage limitabon Do Not over Voltage limitation Do Not over Voltage limitation
Sx step-up voltage circuit Bx step-up voltage circurt Tx step-up voltage circuit Bx step-up voltage circuit
VLCD<5xV0z s VLCDBxVippz =g WLCD<T:xVeo2 r VLCD<BxVEo2 =]
Vooz=2.4-3.3V Vop2=2.4~3.3V Vooa=2.4~2 6V Vboz=2.4V
V=0V e Vas=0V — Vas=QV o Vas=0V e
5x step-up voltage Bx step-up voltage 7x step-up voltage Bx step-up voltage
relationships relationships relationships relationships
[} WILCD i} VLG l T g \VLCD
Vs S vss . VsS i
C2N C2N C2N
. [of 123 cap y C4pP
C2ZN [—C2N o
. |cop Tcep Teop
et etp et
Tcin T lcin e
CiF CapP = caP
C5p csP C5P
C1N CIN C1N
CTP C7P C7P
Do Not over Vollage limitation Do Not over Voltage limitation Do Not over Vollage limitation
2x slep-up voltage circuit 3x step-up voltage circuit 4x step-up voltage circuit
WLCD<2xVooz y VLCD<3xVonz === ViCDd4x\op: =g
Vope=2.4~3.3V -
I Monds24-53V : Voo2=2 4~3 3V
Vas=0V — Vas=0V — Vss=0V -
2x step-up voltage 3x step-up voltage 4x step-up voltage
relationships relationships relationships
VLED™ __ LED BACKLIGHT

17



P(T"ﬁ CRYSTAL CLEAR TECHNOLOGY SDN. BHD.

Spec. No: G1619x02xxx00 REV 2.0

14.0  Quality Assurance

14.1 ZONE DEFINITION

ZONE A

ZONE B

(Outside Viewing Area)

ZONE C

(Sealing Area)

[—o

EFFECTIVE VIEWING AREA

14.2 REJECTION CRITERIA

14.2.1

DIMENSIONAL DEFECTS

Defect
Category

Defect
Description

Criterion

Drawing Specification

Glass Size

Dimensions of
LCD, do not
conform to the
drawing

Reject

Refer to LCD Physical
Dimension Drawing

Perimeter
Seal
Extension

Perimeter seal
epoxy enters the
effective
viewing area

Reject

End Seal
Size

Size of end seal
does not meet
drawing
specification

Reject

Refer to LCD Physical
Dimension Drawing

14.2.2 VISUAL DEFECTS

Defect
Category

Defect
Description

Criterion

Drawing Specification

Fracture

A type of
glass
breakage
containing
running
cracks.
Inspectors
should
attempt to
remove it
with
fingernail. If
removed,
evaluate as
chip

Reject —if the
size is > 30%
of the contact
ledge width.

Fracture does not penetral
through the whole glass

= 30% of the b

ledge widih

18
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Defect Defect Criterion Drawing Specification

Category

Description

Chip

Chip in cross
over area

1) Reject - if
the chip
causes
crossover dot
to be exposed

2) Chip on
outside edge
of the glass
plate but is
greater than
50% of glass
thickness at
crossover dot
is reject able.

«—— Chip

Q <— Epoxy of

crossover dot

exposed

Chip

Chip in
contact pad
area

Accept if:-

a) X <2.0mm
b) Y <0.5mm
¢) Z disregard

Chip in non-
contact pad
area

Accept if:-

a) X <6.0mm
b) Y < 1.0mm
¢) Z disregard

Chip in
perimeter
seal area

Accept if:-
a)Y <1/3 of
perimeter seal
width (W)

b) X <3.0mm
¢) Z disregard
d) X and Y not
touch
crossover dot

Corner Chip

Corner chip
within seal
area

Accept if:-

a) X<1/3 of

perimeter seal
width (W)

b) Y <1/3 of

perimeter seal
width (W)

¢) Z disregard
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Defect Defect

Category Description Criterion Drawing Specification

Corner chip Accept if:-

not effecting | a) XY <4mm®
contact pad/ | AND

ITO b) Y <D and
X <2.0mm

¢) Z disregard

Corner chip A) Accept if:-

effecting a) XY < 4mm’
contact pad/ | AND
ITO b) Y <D and
X <2.0mm
B) Accept if:-
a) X1 <
2.0mm
b) Y1 <0.5mm A
Z disregard
Glass flare A thin layer | Accept if:-
of glass flare |a) Flare
at contact thickness < 4
area W when W <
3mm
b) Flare

thickness <
Imm when W

> 3mm
W: Contact
ledge width
Glass burr A rough Reject —if the | Refer to LCD Physical Dimension
edge(s) left burr cause Drawing
along the undersize or

scribing edge | oversize of the
(i.e. along LCD

the edges of
display)

Rainbow Colored ring | Reject —if 3 or
in sharp more colored
blotches rings in sharp
observed blotches of

color are
observed.
(Limit samples
should be used
when
applicable)
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A >

Defect
Category

Defect
Description

Criterion

Drawing Specification

Discoloration

Reject - if the
discolorations
enter the
active viewing
area of LCD.
Color of the
LCD shall
follow product
specification
as specified in
the
manufacturing
specification

Air Void

LC does not
fulfill the
display

Reject

Fill end
contamination

Discoloration
at end seal
area

Reject if
discoloration
exceeded the
baffle (for
display with
baffle) or
viewing area
(for display
without baffle)

14.2.3 POLARIZER DEFECTS

Defect Defect Description Criterion Drawing Specification
Category
Polarizer Polarizer coverage | 1-Polarizer should cover effective Refer to LCD Physical
defect viewing area of display. Dimension Drawing

at all sides could be seen.

3-1It is acceptable if polarizer attaching
position meeting the tolerance
mentioned in the drawing.

and not even

2-1t is acceptable if perimeter seal bolder

4-1t is reject able if polarizer edge jagged

Polarizer Peeling /

delamination

1-Reject if any edge or corner of the
polarizer is lifted up or not adheres to
the glass

Polarizer Scratches

of position

2-Polarizer scratch in viewing area is
reject able if it is visible from the
specified viewing distance

3-Defect, which is visible under surface
glare, should be disregard

1- Any scratch should be acceptable if it is
not visible from viewing distance at head

21




S

hiuﬂ CRYSTAL CLEAR TECHNOLOGY SDN. BHD.
¥V

Spec. No: G1619x02xxx00 REV 2.0

Defect
Category

Defect Description

Criterion

Drawing Specification

Polarizer damage

1-Stain mark or depression in front
polarizer surface should be acceptable if it
is not visible from viewing distance at
head on position.

2-Defect, which is visible under surface
glare, should be disregard

Polarizer bubble /
Foreign material

Zone / Acceptable No.
Dimension A B C
D <0.30mm NC | NC NC if
D < 0.50mm 2 | NC | the
050<D< Polarize
0.60mm L] 2] rnot
lifted
D > 0.60mm 0 0 | up/peel
off
NC: No count

D: Mean Diameter of Defect
3 are the totally permissible numbers of

bubble

A —>

D=(A+B)2

14.2.4 ELECTRICAL TEST DEFECTS

Defect

Defect Description Criterion Drawing Specification
Category

Missing Part of the pattern | Reject
common does not light up
Missing One or few Reject
segment segment does not

light up
Common- Common and Reject
common short | common connected
Segment- Segment and Reject
segment short | segment connected
Common — Common and Reject

segment short

segment connected

Wrong
viewing angle

Wrong viewing
angle

Reject if display viewing angle not
conform to customer requirement

Metal residue

Extra spot lights up
at the border of the
segment.

Accept if <0.20mm (mean diameter)

Slow
response

Response of the
display on one side
slower than the
other side

Reject if it is visible at 30cm distance
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Defect

Defect Description Criterion Drawing Specification
Category
Pin Hole Pin hole / void at %
. > | <
light up segment Zc_)ne / . Acceptable No.
Dimension
Located inside - 1 per pixel/dot l
single pixel/dot:- . ¢
(X+Y)2< - 3 per display
0.20mm (Active Area) T
Laid over the plural | - 1 per pixel/dot X
pixel/dots: - 3 per display
X+Y)2< (Active Area)
0.20mm
(% or larger part of dot area has to be X
effective for display)
[ | ]
Deformed Lacked Accept if: | I l
display dot deformation i) X <0.15 and
i) Y <0.15 I:I Ea—
131,
Added deformation | Accept if:
i) X<0.02 and "
ii) Y <0.02
v L]
Reverse twist/ | Segment are darker | Reject

tilt or clearer than
other area of the
same segment

Misalignment | Segment fatter or | Reject if > 10% of designed segment
smaller or extra width and visible at 30cm distance
segment

Segment Light up segment | Reject

Smearing smear

Dim segment | Display shows Reject

poor contrast at pre
set voltage
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A >

14.2.5 BLACK SPOT, WHITE SPOT AND FOREIGN MATERIAL (SOLID FIGURE)

Defect Defect Description Criterion Drawing Specification
Category

Black Spot, Black Spot, White

White Spot Spot and Foreign Zone / Acceptable No.

and Foreign Material Dimension A B C —~ »

Material M A
D <0.10mm NC | NC | NC N 3
0.10<D < 0.15mm 3 3 NC

D=(A+B)2

0.15<D<0.25mm 1 2 NC
D> 0.35 mm 0 0 NC
NC: No count

D: Mean Diameter of Defect

NOTE: The 1/3 or larger parts of individual dot has to be lighted on.
The solid figure is that the defect has clear-cut outline at the optimum driving condition in both positive
and negative, of which size does not change when the contrast changes.

14.2.6 BLACK SPOT, WHITE SPOT AND FOREIGN MATERIAL (FADED FIGURE)

D: Mean Diameter of Defect

Defect Defect Description Criterion Drawing Specification
Category
Black Spot, Black Spot, White
White Spot Spot and Foreign Zone / Acceptable No.
and Foreign Material Dimension A B C N s
Material D < 0.60mm NC | NC | Ne - ﬁ v
0.60<D < 0.70mm 3 NC | e
0.70 <D < 0.80mm 1 NC
D > 0.80 mm 0 NC
NC: No count

NOTE: Faded figure means that the defects has unclear outline at the optimum driving condition in both
positive and negative, of which size seems to change when the contrast changes.
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14.2.7 LINE SHAPE AND SCRATCHES

Defect Defect Description Criterion Drawing Specification
Category
Line shape Line shape and

and scratches | scratches

Zone /Dimension Acceptable No.
X Y A B C
<

NC 0.0 3_mm NC | NC | NC

riri O.OSSmm ! ! NC

<

I;lril 0.1 ()Smm ! 2 NC

NC 0.1 (?mm o t((i)e(f?ctr ound

NOTE: Length is X and Widthis Y.

REMARK:

i) Total amount of spot defects including round and linear — A total of 5 permissible numbers of defects
in Zone A & B including above (14.2.5), (14.2.6), (14.2.7). Regardless of number of defects, the
minimum distance between individual defects have to be Smm or larger.

ii) All the other items of inspection that are not included herein must be determined by the “Limit
Standard” sample, which were occasionally set up with the mutual consent of both parties. In every
case of the items set up with the Limit Standard, the Limit Standard always takes precedence over the

other means of definition.

25




15.

hﬂﬁ CRYSTAL CLEAR TECHNOLOGY SDN. BHD.

Spec. No: G1619x02xxx00 REV 2.0

Precaution for using LCM

1. Liquid Crystal Display (LCD)

LCD is made up of glass, organic sealant, organic fluid and

polymer based polarizers. The following precautions should

be taken when handling.

b)

<)

d

e)

Keep the temperature within the range of use and
storage. Excessive temperature and humidity
could cause polarization degredation, polarizer
peel off or bubble.

Do not contact the exposed polarizer with
anything harder than HB pencil lead. To clean
dust off the display surface, wipe gently with
cotton, chamois or other soft material soaked in
petroleum benzin.

Wipe off saliva or water drops immediately.
Contact with water over a long period of time
may cause polarizer deformation or colour
fading, while an active LCD with water
condensation on its surface will cause corrosion
of ITO electrodes.

Glass can be easily chipped or cracked from
rough handling, especially at corners and edges.

Do not drive LCD with DC voltage.

2. Liquid Crystal Display Modules.

2.1

Mechanical Considerations
LCM are assembled and adjusted with a high
degree of precision. Avoid excessive shocks and
do not make any alterations or modification. The
following should be noted.

a) Do not tamper in any way with the tabs
on the metal frame.

b) Do not modify the PCB by drilling
extra holes, changing its outline,
moving its component or modifying its
pattern.

¢) Do not touch the elastomer connector,
especially insert a backlight panel (for
example, EL)

d) When mounting a LCM make sure that
the PCB is not under any stress such as
bending or twisting. Elastomer contacts
are very delicate and missing pixels
could result from slight dislocation of

any of the elements.

a) Avoid pressing on the metal bezel,
otherwise the elastomer connector
could be deformed and lose contact,

resulting in missing pixels.

2.2 Static Electricity

LCM contains CMOS LSI’s and the same

precaution for such devices should apply, namely

a) The operator should be grounded whenever
he/she comes into contact with the module.
Never touch any of the conductive parts
such as the LSI pads, the copper leads on the
PCB and the interface terminals with any
parts of the human body.

b) The modules should be kept in antistatic
bags or other containers to static for storage.

c¢) Only properly grounded soldering irons
should be used.

d) If an electric screwdriver is used, it should
be well grounded and shielded from
commutator spark.

e) The normal static prevention measures
should be observed for work clothes and
working benches, the latter conductive
(rubber) mat is recommended.

f)  Since dry air is inductive to statics, a relative

humidity of 50-60% is recommended.

2.3 Soldering

a) Solder only to the I/O terminals.

b) Use only soldering irons with proper
grounding and no leakage.

¢) Soldering temperature: 280 °C

d) Soldering time: 3 to 4 sec

e) Use eutectic solder with resin flux fill.

f) If flux is used, the LCD surface should be
covered to avoid flux spatters. Flux residue

should be removed afterwards.
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2.4 Operation

a) The contras can be adjusted by varying the
LCD driving voltage VO

b) Driving voltage should be kept within
specified range, excess voltage shortens
display life.

c) Response time increases with decrease in
temperature.

d) Display may turn black or dark blue at
temperature above its operational range, this
is (however not pressing on the viewing
area) may cause the segments to appear
“fractured”.

e) Mechanical disturbance during operation (
such as pressing on the viewing area) may

cause the segments to appear “fractured”.

2.5 Storage

If any fluid leaks out of the damage glass cell,
wash off any human part that comes into contact
with soap and water. Never swallow the fluid.
The toxicity is extremely low but caution should

be exercised at all the time.

2.6 Limited Warranty

Unless otherwise agreed between Crystal Clear
Technology and customer, Crystal Clear
Technology will replace or repair any of its LCD
and LCM which is found to be defective
electrically and visually when inspected in
accordance with Crystal Clear Technology
acceptance standards, for a period of one year
from date of shipment. Confirmation of such date
shall be based on freight documents. The
warranty liability of Crystal Clear Technology is
limited to repair and/or replacement on the terms
set forth above. Crystal Clear Technology will
not responsible for any subsequent or

consequential events.
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