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1. GENERAL SPECIFICATIONS

1.1 DATA SHEETS FOR CONTROLLER/DRIVER
PLEASE REFER TO :

EK9713B
EK73002AB2

1.2 APPLICATION NOTES FOR CAPACITIVE TOUCH PANEL CONTROLLER/DRIVER
PLEASE REFER TO

HYCON HY4614

1.3 MATERIAL SAFETY DESCRIPTION
ASSEMBLIES SHALL COMPLY WITH EUROPEAN ROHS REQUIREMENTS,
INCLUDING PROHIBITED MATERIALS/COMPONENTS CONTAINING LEAD,
MERCURY, CADMIUM, HEXAVALENT CHROMIUM, POLYBROMINATED
BIPHENYLS (PBB) AND POLYBROMINATED
DIPHENYL ETHERS (PBDE), BIS(2-ETHYLHEXYL) PHTHALATE (DEHP), BUTYL
BENZYL PHTHALATE (BBP), DIBUTYL PHTHALATE (DBP), DIISOBUTYL
PHTHALATE (DIBP).

2. MECHANICAL SPECIFICATIONS

2.1 LCD MODULE MECHANICAL SPECIFICATIONS

(1) DISPLAY SIZE oo 7 inch
Q) B L8/ = S T 1 — 800W * (RGB) * 480H DOTS
(3) MODULE SIZE oo 164.9W * 100.3H * 12.0D(MAX.) mm
(NOT INCLUDED FPC)
(4) VIEWING AREA oo 156.08W * 88.53H mm
(5) ACTIVE AREA oo 154.08W * 85.92H mm
(6) DOT SIZE  —oem e 0.0642W * 0.179H mm
(7) PIXEL SIZE oo 0.1926W * 0.179H mm
(8) LCD TYPENG e oo e TFT, TRANSMISSIVE, TN, ANTI-GLARE
(9) COLOR oo 16.7M
(10) VIEWING DIRECTION oo 6 O’CLOCK (GRAY LEVEL INVERSION)
(11) BACK LIGHT oo LED, COLOR : WHITE
(12) INTERFACE MODE  — e RGB(24BIT) PARALLEL

(SYNC / DE MODE)

PRELIMINARY 02101300-01-02




EMERGING DISPLAY | MODELNO. VERSION[  PAGE
TECHNOLOGIES CORPORATION [ETMLO70017ADH6| P 2

2.2 CAPACITIVE TOUCH PANEL MECHANICAL SPECIFICATIONS

(1) TOUCH PANEL SIZE oo 7 inch

(2) OUTER DIMENSION <o 163.7W * 100.3H * 1.3D mm
(NOT INCLUDED FPC)

(3) ACTIVE AREA oo 155.6W * 91.01H mm

(4) INPUT TYPE ot MULTI-TOUCH

(5) NUMBER OF TOUCH SENSOR  ==---mmmmmmmm oo 28*16 SENSORS

(6) INTERFACE MODE oo 12C

(7) RESOLUTION e 1792*%1024
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3. ABSOLUTE MAXIMUM RATINGS

3.1 LCD MODULE ELECTRICAL ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL MIN. MAX. UNIT REMARK
POWER SUPPLY VOLTAGE VDD-VSS -0.3 5 \Y —

3.2 CAPACITIVE TOUCH PANEL ELECTRICAL ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL MIN. MAX. UNIT REMARK
POWER SUPPLY VOLTAGE VDD1-VSS1 -0.2 4.0 \Y
INPUT VOLTAGE VIN -0.2 4.0 \%

3.3 ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS

OPERATING STORAGE
ITEM REMARK
MIN. MAX. MIN. MAX.
AMBIENT TEMPERATURE | -20°C 70°C -30°C 80°C |NOTE(1),(2),(3)
WITHOUT
HUMIDITY NOTE (3) NOTE (3)
CONDENSATION
2.45 m/s? 11.76 m/s? |10~100 Hz
VIBRATION _ ~ XYZ DIRECTIONS
(0.25G) (12G) |1 HR EACH
2 > [10ms
SHOCK > 29.4 /s _ 490 MIs™ |5\ 7 DIRECTIONS
(36G) (50G) |1 TIME EACH
CORROSIVE GAS NOT ACCEPTABLE | NOT ACCEPTABLE

NOTE (1) : THE ABSOLUTE MAXIMUM RATINGS OF THIS PRODUCT SHOULD NOT BE
EXCEEDED AT ANY TIME. IF THESE RATINGS ARE EXCEEDED, THE PRODUCT'S
PERFORMANCE IS NOT GUARANTEED AND THE PRODUCT MAY EXPERIENCE
PERMANENT DAMAGE.

NOTE (2) : BACKGROUND COLOR CHANGES SLIGHTLY DEPENDING ON AMBIENT
TEMPERATURE THIS PHENOMENON IS REVERSIBLE.

NOTE (3) : Ta<50°C : 85%RH MAX. (48HRS MAX).

Ta>50°C : ABSOLUTE HUMIDITY MUST BE LOWER THAN THE HUMIDITY
OF 85%RH AT 50°C(48HRS MAX).
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4, ELECTRICAL CHARACTERISTICS
4.1 LCD MODULE
Ta=25°C
ITEM SYMBOL | CONDITION MIN. TYP. MAX. UNIT | REMARK
POWER SUPPLY
VOLTAGE VDD-VSS — 3.15 3.3 3.45 Vv
POWER SUPPLY
VOLTAGE FOR LED |VBL+— VBL- — 4.7 5 5.3 Vv
DRIVER
LOGIC LOW INPUT -
VOLTAGE VIL — VSS — 0.3*vDD Vv
LOGIC HIGH INPUT -
VOLTAGE VIH — 0.7*vDD — VDD V
POWER SUPPLY VDD-VSS
CURRENT IDD —33V — (100) (150) mA NOTE (1)
POWER SUPPLY VBL+— VBL-
CURRENT FOR LED IBL =5V — (400) (450) mA
DRIVER LED B/L=ON
POWER SUPPLY
VOLTAGE FOR VLED-VLSS | ILED=140mA 8.7 — 105 Vv NOTE (2)
LED BACKLIGHT
IF=20mA NOTE (3)
LED LIFE TIME — (PER LED) 30K — A, HRS NOTE (4 )
NOTE (1) - TYP. SPECIFICATION : GRAY-LEVEL TEST PATTERN
MAX. SPECIFICATION : BLACK TEST PATTERN.
(a) GRAY-LEVEL PATTERN (b) BLACK PATTERN
NOTE (2) : INTERNAL CIRCUIT DIAGRAM OF BACKLIGHT
OVLSS
%M§M§M§M§M§M§M O VLED
NOTE (3) - CONDITIONS; Ta=25 °C, CONTINUOUS LIGHTING
NOTE (4) - DEFINITIONS OF LIFE TIME :
LCD LUMINANCE BECOMES HALF OF THE INITIAL VALUE.
4.2 CTP MODULE
Ta=25°C
ITEM SYMBOL | CONDITION MIN. TYP. MAX. UNIT
POWER SUPPLY VOLTAGE VDD1-VSS1 — 3.15 3.30 3.45 \Y
LOGIC HIGH INPUT VOLTAGE VIH — — 0.7*vDD1 — \Y,
LOGIC LOW INPUT VOLTAGE VIL — — 0.3*vDD1 — Vv
LOGIC HIGH OUTPUT VOLTAGE VOH IOH=10mA | vDD1-0.3 — — \Y,
LOGIC LOW OUTPUT VOLTAGE VOL IOH=-10mA — — VSS1+0.3 \V
VDD1-VSS1
POWER SUPPLY CURRENT IDD1 —3.30V — 15 23 mA
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5. TIMING CHARACTERISTICS
5.1 FORLCD MODULE

5.1.1 ACELECTRICAL CHARACTERISTICS

ITEM SYMBOL | MIN. | TYP. | MAX. | UNIT CONDITIONS
VDD POWER ON SLEW RATE|  Tron 1 10 | 20 | ms FROM 0V to 90% VDD
RESET PULSE WIDTH Trst 1 2 5 ms Clkin=40MHz
DCLK CYCLE TIME Tcph 20 | 30 | 40 | ns
DCLK PULSE DUTY Towh | 40 | 50 | 60 | %
VSYNC SETUP TIME Tvst 8 10 | 20 | ns
VSYNC HOLD TIME Tvhd 8 | 96000 | 64000 ns
HSYNC SETUP TIME Thst 8 10 | 20 | ns
HSYNC HOLD TIME Thhd 8 | 120 | 800 | ns
DATA SETUP TIME Tdsu 8 10 | 20 | ns |D[7:0], D1[7:0], D2[7:0] to Clkin
DATA HOLD TIME Tdhd 8 15 | 20 | ns |D[7:0], D1[7:0], D2[7:0] to Clkin
DE SETUP TIME Tesu 8 15 | 20 | ns
DE HOLD TIME Tehd 8 15 | 20 | ns

10% TO 90% TARGET VOLTAGE.

OUTPUT STABLE TIME Tsst — | = 6 us L o126 10K ohm
DCLK CYCLE TIME Telk 20 | 30 | 40 | ns
DCLK PULSE DUTY Towh | 40 | 50 | 60 | % Telk
TIME FROM HSYNC TO
SOURCE OUTPUT Thso — | 6 | — |DCLK
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INPUT CLOCK AND DATATIMING DIAGRAM

DCLK

I
1

1 ]

Y | 90%

1
I 1 [ 1
1 1
Source | ] ] | 1 1 | 1
1 1 1 1 [ [ 1 1
Output : ! | | ! : ! 1
| | 1 10% I | 10% \ | 1 10%
| | | 1 | 1
| [} T T 1 |
1 Il [l [ [l
Tsst Tsst Tsst

VERTICAL TIMING DIAGRAM SYNC (TCON+SOURCE MODE)

VSYNC

mywe T LA T A0 A
Data — [} _€p€/ e

ceev L e | |
oev [ I, LI e g

VERTICAL TIMING DIAGRAM DE (TCON + SOURCE MODE)

o ] o

Data NAIVANAY _fa—{n
\Jr\J' ./ /A

Internal I

= -
| DE falling to internal

VSYNC ‘ ‘

VSYNC = 2048 clk

e T T
STV e Tstv : User Define »“
crey [
orv I |

/ HSYNC = 2 clk DE falling to internal

—
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5.1.2 TIMING CHARACTERISTICS

ITEM SYMBOL | MIN. | TYP. | MAX. | UNIT | REMARK
HORIZONTAL DISPLAY AREA thd 800 DCLK
DCLK FREQUENCY fclk 26.4 33.3 46.8 MH;
ONE HORIZONTAL LINE th 862 1056 1200 | DCLK
HSYNC PULSE WIDTH thpw 1 6 40 DCLK | NOTE (1)
HSYNC BACK PORCH (BLANKING) thb 46 DCLK | NOTE (1)
HSYNC FRONT PORCH thfb 16 210 354 DCLK
DE MODE BLANKING th-thd 62 256 400 DCLK
VERTICAL DISPLAY AREA tvd 480 H
VSYNC PERIOD TIME tv 510 525 650 H
VSYNC PULSE WIDTH tvpw 1 3 20 H NOTE (2)
VSYNC BACK PORCH (BLANKING) tvb 23 H NOTE (2)
VSYNC FRONT PORCH tvfb 7 22 147 H
DE MODE BLANKING tv-tvd 30 45 170 H

NOTE (1) - HS BLANKING HAS INCLUDED HS PULSE WIDTH.
NOTE (2) : VS BLANKING HAS INCLUDED VS PULSE WIDTH.

VERTICAL INPUT TIMING

VSYNC| \, J | A
N R
o U UL RS il

thpw
SYNC Mode R

HSYNC | ‘ i i B
|
DCLK | }[ | - LB L S e U HUUUU L - L
4 01234867 o R
DO7-D00 i e L ARURRR YRR YRR mmmmmmmmee RUR R R R RIUR VR mmmmeee A
111129 T IR G S g ey ey o) ) e) ) e (¢ S ey o) eV (oY XY C ey ) () (R mum— Wi N
oS A AGABAELCAELEAGN G m-mm=mmmm===< G GG NG N E (G ACNEG o A
p27b20 (Y Y e VB BB BYBYBYBY B mmemmem e BYBYBYBYBY BYBYBY Y Domemmeev a8
\ \ \ L8 2 |
|
2 D G G S— iif?ﬁi RYRYRYRYR mmmmmmmmmm 'E*,E,E{E\I,E,E,’Ef’ﬁf -------- -
AL A ABRARARARARARKRAR j--mmmmmmm-—(RAR AR (RAR A R AR X A A
D17-D10 IV Y S Y ‘E,’G>'fo(;:fcl'G‘L’G‘f(;if(; ————————————— 7Gy:>’G>7GL>G>7G’;’G’;’G\\VG:T i S ; )
AN A MNCABACACAGAGAGAS GAGAGACACAGAGASA A AN
RIS (S U PSPPI [
DE E
thb thd thip i
Ll >
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5.2 FOR CTP MODULE
5.2.1 12C INTERFACE TIMING CHARACTERISTICS

ITEM MIN. TYP. MAX. UNIT
SCL FREQUENCY 0 — 400 KHz
BUS FREE TIME BETWEEN A STOP AND START CONDITION 1.3 — — us
HOLD TIME (REPEATED) START CONDITION 0.6 — — us
DATA SETUP TIME 100 — — ns
SETUP TIME FOR A REPEATED START CONDITION 0.6 — — us
SETUP TIME FOR STOP CONDITION 0.6 — W us
- —_
SDA |\, / X X X XN /N XX X X o
I 1 MSB ACK from ACK from :
L slave receiver | |
scL | N\ LS W
L1 2 36 7 8 9 1 2 3~ 7 8 l
START or -—
ACK ACK
repeat START Stop

12C SERIAL DATA TRANSFER FORMAT

PRELIMINARY 02101300-01-02
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5.2.2 POWER SEQUENCE

ITEM SYMBOL | MIN. | TYP. | MAX. | UNIT
RISE TIME FROM 0.1VDD1 TO 0.9VDD1 Tris _ — 5 ms
TIME OF RESETTING TO BE LOW BEFORE
POWERING ON Trtp 100 — — us
TIME OF STARTING TO REPORT POINT AFTER
POWERING ON Tpon 200 — — ms
RESET TIME AFTER VDD1 POWERING ON Tvdr 1 _ — ms
TIME OF STARTING TO REPORT POINT AFTER Trsi 200 s
RESETTING — —
RESET TIME Trst 2 _e _ ms

POWER RISE TIMING

! Tris
—

VDD1
POWER ON / OFF TIMING

Tpon

—p
T Tvdn :
Trtp: i : e

9 ............... 1
/RST/__ ............... _\

/INT

RESET SEQUENCE

Trsi

s
-"—---

VDD1

JRST 1Trst:

/INT
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6. OPTICAL CHARACTERISTICS (NOTE 1)

6.1 OPTICAL CHARACTERISTICS

Ta=25+2°C
ITEM SYMBOL | CONDITION | MIN.| TYP. [MAX. | UNIT | REMARK
0, o |0 [ 60 | —
0y - (60) | (710) | — NOTE (2)
VIEWING ANGLE Y1 CR>10 deg.
.0 o O [ @0 [ — | ™ [NOTE(3)
(N 6o | 0 | —
CONTRAST RATIO
CR 400 | 500 | — | — |NOTE(3)
(CENTER) 0x=0°, 6y=0°
RESPONSE TIME Tr + Tf — | 25 | 50 [ msec |NOTE (4)
Wx 0.26) | (0.31) | (0.36
WHITE 026 [ 03| ©30)]
Wy (0.29) | (0.34) | (0.39)
nED Rx TBD | TBD | TBD
COLOR 0x=0°, By=0° —
RY ! TBD | TBD | TBD
CHROMATICITY VDD-VS$=3.3V NOTE (5)
(CENTER) GREEN 2 |vBL+—VBL-=5v | TBD | TBD | TBD | =
Gy TBD | 7TBD | TBD
Bx TBD | TBD | TBD
BLUE —
By 78D | 7BD | TBD
THE BRIGHTNESS
B (250) | (290) | — | cd/m? | NOTE (6)
OF MODULE (CENTER) Ox=0° , Oy=0°
THE UNIFORMITY OF VBL+—VBL-=5V
= 70 | 75 | — | % |NOTE(7)
MODULE

NOTE (1) : TEST CONDITION :
AFTER STABILIZING AND LEAVING THE PANEL ALONE AT A GIVEN TEMPERATURE
FOR 30 MINUTES. MEASUREMENT SHOULD BE EXECUTED IN A STABLE, WINDLESS,
AND DARK ROOM.

LCD Module
LCD Panel Photometer
(TOPCON BM-5A
Center of the Screen OR EQUIVALENT)
-1 4 — :
Field of View = 1°
€ 500 mm (Ambient Luminance < 2 lux)

PRELIMINARY 02101300-01-02
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NOTE (2) - DEFINITION OF VIEWING ANGLE :
Normal
Ox=0y=0"

O x-=90° x- 12 o’ clock direction

6 o'clock direction
0y-=90" Y-

NOTE (3) - DEFINITION OF CONTRAST RATIO (CR) :
MEASURED AT THE CENTER POINT OF MODULE
BRIGHTNESS MEASURED WHEN LCD IS AT "WHITE STATE"
BRIGHTNESS MEASURED WHEN LCD IS AT "BLACK STATE"

NOTE (4 ) - DEFINITION OF RESPONSE TIME : TR AND T¢

THE FIGURE BELOW IS THE OUTPUT SIGNAL OF THE PHOTO DETECTOR.
(T%) o

CONTRAST RATIO(CR) =

Optical 100% =--p| TR fe--- o] T e
Response 90%
White Black White
10%
0% & s Time

NOTE (5) : DEFINITION OF COLOR CHROMATICITY
(2)100% RGB PIXEL DATA TRANSMISSION WHEN ALL THE INPUT TERMINALS OF
MODULE ARE ELECTRICALLY POWERED ON.
(b)MEASURED AT THE CENTER POINT OF MODULE
NOTE (6 ) - MEASURED THE BRIGHTNESS OF WHITE STATE AT CENTER POINT.
NOTE (7) : (a)DEFINITION OF BRIGHTNESS UNIFORMITY

V.A

1/6X 1/3X

®
®

1/3X

© @
® ©

176X

1/3X

VA

1/3X

© ® ©

(b)THE BRIGHTNESS UNIFORMITY CALCULATING METHOD
UNIEORMITY : MINIMUM BRIGHTNESS
MAXIMUM BRIGHTNESS

*100%
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100.3+0.15 (C/L O.D)

06303 164.9+03 (LCM 0.D)
163.7£015 (C/L 0.D)
05%0.3 162.7£0.2 (T/P 0.D)
2.33%0.15 156.88 (FRAME OPENING CONNECTOR:
AFC24-SS0F1A-HF -
27303 VA 156,08 (POLARIZERY TR 3
3.86%03 AA 1556 /P 7.34+0,5 OR EQUIVALENT SN
- o] ©] o 373 AA. 15408 (LCM L3015 (TP 100 34 =
sl 2% s e 07%01 (/L) 99 MAX, / 05 MIN, : 12
I I I C/LNO PRINT 5.88+0.3 (LCM> [ § b
S| 3| | o] & & RO.30¢4) INSERT [ 45 10 1
\ DIRECTION S H
————————— — =0.35%0.05¢x10)
‘ 800CRGB¥4B80 DOTS —] L e CNH‘ = 0.5%0.1 ! P\g5i<3150—?>0—54 51+00 05
5| & ‘ St SENSTRS I\ ProTECT 77 =7 540 ‘ 540
o] X,Y ORIGIN % Y o] =<
Al 12 E 2 \ | I \FiLw IR IR, E: 55401
al Bl a4 2|3 ‘ ‘ 12 MAX A NI =
ol B X & | 2 \ | vy AR 7 0| & DETAIL A
SR N i | RO ok Sk SCALE 51
é = % T o |~ T ************** }—1 L S e fL e e D
ENEERE i =
g 9 « MEIR | INSULATED TAPE | | M Lt
Sl T8 4| T \ COMPONENT AREA | | E%%DNMEANXT ArReA -
o ol = w H=1.5mm MAX. © BENDING AREA | cc : c/L P g
‘ -
e
S AR P B—— —
n| M I >
o g s 23 MAX, GLUE (AROUND)
[e0] oo} £ - - —
@ 2
Y GLUE EXTENSION LIMITATION
o DETAIL A L CONTACT SIDE STIFFENER
=R
]
N
o x| Z|  1L7%03 - IF _|._032005
P RSV N B
I 21
> |
ol ==l 05 My 44 MAX
4503
61.4%1 40 UNIT : mm
AN SCALE : NTS

VIEWING DIRECTION

Best Contrast but with Gray Level Inversion

NOT SPECIFIED TOLERANCE IS £ 0.5

NOTE:

C/L GLASS : SODA LIME , CHAMFERED EDGES
CTP RECOMMEND MATCH CONNECTOR KYOCERA : 04 6240 010 SERIES
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8. BLOCK DIAGRAM

8.1 TFT
r - - - - - - - 1
| |
TFT LCD PANEL | e
| W DRIVER \
| |
| a5 |
| SOURCE DRIVER |
‘ ‘ FPC ‘ ‘
| PCB A I |
| AVDD,VEDM BACKLIGHT |
VGH,LGL
T“‘H“‘H“‘H‘ 777777
8.2 CTP
Y @ RN, ¢ o TowcWeMeL
[ 1 B
VIID ‘ " LDDRi ;jl ‘ ‘ ‘
= | |
‘ LOW DROP OUTPUT ‘ ‘ ‘
| L m o || |
X e SDA B
‘ o m SCL i ‘
HOST CONTROLLER FB4 /INT Hy4614 SENSIR
‘ F35 /RST ! ! ] ‘
‘ o F36 VSSt ‘ ‘ ‘
VSSS L 777777777 J L 7777777 J
CUSTOMER SYSTEM CTP SYSTEM
NOTE (1) : THE STANDARD IIC COMMUNICATION INTERFACE, SUPREME SCL CLOCK IS 400 KHz,
SLAVE ADDRESS CAN BE SET UP, SUPPORTS VDD LEVEL POWER, NEEDS PULL HIGH
RESISTANCE AND WE RECOMMEND THE PULL HIGH RESISTANCE IS 2.0K OHM.
NOTE (2) - POWER SUPPLY SHALL BE CLEAN AND NOISE FREE. ADDITIONAL
FILTERING OR A SEPARATE LDO (LOW DROP OUT) REGULATOR CAN BE
REQUIRED. C1 AND C2 CAPACITORS RECOMMENDATION : 4.7uF OR 10 uF

PRELIMINARY 02101300-01-02
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9. DETAIL DRAWING OF DOT MATRIX

154.08
| 0.1926
0.0642, -
m \
':! R|IG|B
R|IGI|B :
|
|
l |
|
& | 800(RGB)*480 DOTS |
Y | I
| |
| |
l |
l |
! |
RIG|B
Yy ~MIl | 1. O AN
UNIT : mm
SCALE : NTS

NOT SPECIFIED TOLERANCE IS+ 0.1
DOTS MATRIX TOLERANCE IS £ 0.01
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EMERGING DISPLAY |MODEL NO. VERSION]  PAGE
TECHNOLOGIES CORPORATION ETMLO70017ADHSG6 P 15
10. INTERFACE SIGNALS

101 TFT
PINNO. [ SYMBOL [ 1/0/P FUNCTION

1 NC P [NO CONNECTION

2 NC P [NO CONNECTION

3 NC P [NO CONNECTION

4 NC P [NO CONNECTION

5 VSS P [POWER GROUND

6 VDD P [POWER SUPPLY

7 VDD P [POWER SUPPLY

o MODE | |DE/SYNC MODE SELECT. NORMALLY PULL HIGH
H: DE MODE. L: HSD/VSD MODE

9 DE | [DATA INPUT ENABLE

10 VSD | [VERTICAL SYNC INPUT. NEGATIVE POLARITY

11 HSD | |[HORIZONTAL SYNC INPUT. NEGATIVE POLARITY

12 B7 | [BLUE DATA(MSB)

13 B6 | [BLUE DATA

14 B5 | [BLUE DATA

15 B4 | |BLUE DATA

16 B3 | [BLUE DATA

17 B2 | [BLUE DATA

18 B1 | [BLUE DATA

19 BO | |BLUE DATA(LSB)

20 G7 | |[GREEN DATA(MSB)

21 G6 | |GREEN DATA

22 G5 | |GREEN DATA

23 G4 | |GREEN DATA

24 G3 | |GREEN DATA

25 G2 | |GREEN DATA

26 Gl | |GREEN DATA

27 GO | |GREEN DATA(LSB)

28 R7 | |[RED DATA(MSB)

29 R6 | _|[RED DATA

30 R5 | |[RED DATA

31 R4 | |[RED DATA

32 R3 | [RED DATA

33 R2 | |RED DATA

34 R1 | |[RED DATA

35 RO | |RED DATA(LSB)

36 VSS P [POWER GROUND

37 DCLK | |CLOCK INPUT

38 VSS P [POWER GROUND

39 SHLR | |LEFT OR RIGHT DISPLAY CONTROL

40 UPDN | [UP/DOWN DISPLAY CONTROL

41 PWM P |ADJUST FOR LED BRIGHTNESS

42 VBL+ P [POWER SUPPLY VOLTAGE FOR LED BACKLIGHT

43 VBL+ P [POWER SUPPLY VOLTAGE FOR LED BACKLIGHT

PRELIMINARY 02101300-01-02
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PIN NO. | SYMBOL | I/O/P FUNCTION
GLOBAL RESET PIN. ACTIVE LOW TO ENTER RESET STATE.
44 RESET | [SUGGEST TO CONNECTING WITH AN RC RESET CIRCUIT
FOR STABILITY. NORMALLY PULL HIGH. (R=10KQ, C=1uF)
45 VBL- P |LED BACKLIGHT GROUND
46 VBL- P |LED BACKLIGHT GROUND
DITHERING SETTING DITH="H ” 6BIT RESOLUTION
47 DITH I |(LAST 2 BIT OF INPUT DATA TRUNCATED)
DITH="L ” 8BIT RESOLUTION (DEFAULT SETTING)
48 VSS P |POWER GROUND
49 NC P INO CONNECTION
50 NC P INO CONNECTION

NOTE (1) - SHLR : LEFT OR RIGHT SETTING
UPDN : UP OR DOWN SETTING

SHLR UPDN DATA SHIFTING
VDD VSS LEFT TO RIGHT, UP TO DOWN (DEFAULT)
VSS VSS RIGHT TO LEFT, UP TO DOWN
VDD VDD LEFT TO RIGHT, DOWN TO UP
VSS VDD RIGHT TO LEFT, DOWN TO UP

NOTE (2) - DEFINITION OF SCANNING DIRECTION.
REFER TO THE FIGURE AS BELOW :

GUP

Left <4|] E> Right

Down Q

10.2 CTP
PIN NO. SYMBOL FUNCTION

1 VSS1 GROUND
2 VDD1 POWER SUPPLY VOLTAGE
3 SCL 12C CLOCK INPUT
4 NC NON CONNECTION
5 SDA 12C DATA INPUT AND OUTPUT
6 NC NON CONNECTION
7 /RST EXTERNAL RESET, LOW IS ACTIVE
8 NC NON CONNECTION
9 /INT EXTERNAL INTERRUPT TO THE HOST
10 VSS1 GROUND
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11. POWER SUPPLY

11.1 POWER SUPPLY FOR LCM

VDD
TFT LCM T 33V
VSS
VBL+
LED _—ll—_ 5V
BACKLIGHT VBL-
PWM [ S
VDD1
TOUCH PANEL __ll__3.3V
VSS1

NOTE (1) - ADJUST THE PWM SIGNAL IN ORDER TO CONTROL LED BACKLIGHT'S
BRIGHTNESS. THE HIGHER THE DUTY CYCLE, THE HIGHER THE BRIGHTNESS

Luminance
Bright A
Dark » Duty
(0%) (100%0)
NOTE (2) - PWM SIGNAL OPERATION FREQUENCY IS 100~10KHz.
F=100~10KHz

3.3V
ov

PRELIMINARY 02101300-01-02
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12. CAPACITIVE TOUCH PANEL SPECIFICATION

12.1 OPTICAL CHARACTERISTICS

ITEM CONDITION MIN. TYP. MAX. UNIT
TRANSPARENCY Ta=25°C 85 %
NOTE (1) A =550nm - — o

NOTE (1) : OPTICAL MEASUREMENT SHOULD BE EXECUTED AFTER PANEL IS SECURED.
MEASUREMENT PROCESS SHOULD BE EXECUTED IN A STABLE, WINDLESS, AND
DARK ROOM.
OPTICAL SPECIFICATIONS SHOULD BE MEASURED BY SPECTROPHOTOMETER.

12.2 HARDNESS

ITEM DESCRIPTION
SURFACE HARDNESS 7H (min)

12.3 DURABILITY
USING STEEL BALL AND FALLING ON TOUCH PANEL SURFACE, FROM THE
HEIGHT MUST PASS BELOW CONDITIONS :

INSPECTION
ITEM CONDITION METHOD DESCRIPTION
SIGN OF FRACTURE OR DAMAGE IS
STEEL BALL WEIGHT : 679 VISUAL NOT ACCEPTABLE
DROP TEST | HEIGHT OF FALL : 30 cm | INSPECTION |3 TIMES/ 1 POINTS, 25°C(CENTER
TEST)
k L i F
O w
| Y~ STEEL BALL =
| &
| o
HIGHT | e
| z
[53]
| _
* w
L
e | @
[&]
Ny [ |
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VERSION| PAGE

12.4 PROTOCOL

12.4.1 12C READ
SLV ADDR DATAINI DATAIN+11 DATAIN+21
| s A[6:0] R|cC WD[7:0] c WDI[7:0] c WD[7:0] c| rp |
CHARACTER DESCRIPTION
S 1I2C START OR 12C RESTART
A[6:0] SLAVE ADDRESS, THE VALUE CAN BE CUSTOMIZED
R OPERATOR BYTE, SHOULD BE 1'b1, STANDS FOR READ
C ACK SIGNAL
p STOP SIGNAL (STOP SIGNAL IS OPTIONAL, RESTART SIGNAL IS
ALSO OK FOR NEXT PACKET)

12.4.2

SLAVE ADDRESS=0x38

12.4.3 READ TOUCH DATA PACKET

INTERRUPT SIGNAL FOR CTPM TO HOST

AS FOR STANDARD CTPM, HOST NEED TO USE BOTH INTERRUPT
CONTROL SIGNAL AND SERIAL DATA INTERFACE TO GET THE TOUCH
DATA. HERE IS THE TIMING TO GET TOUCH DATA

JINF S ek N

\ \
\ \

SERIAL

DATA BL ANK >QDATA E’ACKETX DATA F;ACKETX ,,,,,, >< N | XBLANK
\ \

WE DEFINED A CTPM PERIOD AS EACH CAPACITANCE DATA
GATHERING AND DATA PROCESS, IN EACH CTPM, IF THERE IS A TOUCH
DETECTS, THERE WILL WE A FAME OF TOUCH DATA. HOST CAN GET

THE SPECIFIED FORMAT TOUCH DATA BY SERIAL DATA INTERFACE.
TOUCH DATA PACKET

AL
- N

| STARTTCH } | ItREADBYTE | .. | LASTREADBYTE |
TOUCH DATA FORMAT

PRELIMINARY 02101300-01-02



EMERGING DISPLAY
TECHNOLOGIES CORPORATION

MODEL NO.
ETMLO70017ADHG6

VERSION

PAGE
P 20

TOUCH DATA READ PROTOCOL

IN THIS MODE THE CTP IS FULLY FUNCTIONAL AS A TOUCH SCREEN CONTROLLER.
READ AND WRITE ACCESS ADDRESS IS JUST LOGICAL ADDRESS WHICH IS NOT
ENFORCED BY HARDWARE OR FIRMWARE. HERE IS THE OPERATING MODE REGISTER

MAP.
ADDRESS NAME BIT7 | BIT6 | BITS | BIT4 | BIT3 | BIT2 | BIT1 | BITO |HOST ACCESS
NUMBER OF
02h ~ |TD_STATUS TOUCH POINTS[3:0] R
1"EVENT 1¥ TOUCH X
03h ~ |TOUCHL XH FLAG POSITION[11:8] R
04h  |TOUCH1 XL 1% TOUCH X POSITIONJ7:0] R
st
05h  |TOUCH1_YH 1 TOUCH ID[3:0] \1( PToOsL|JTC||?3N[11-3] R
06h  |TOUCH1 YL 1 TOUCH Y POSITION[7:0 R
07h
08h
2YEVENT 2" TOUCH
09h — |TOUCH2_XH FLAG X POSITION[11:8] x
0Ah  [TOUCH2 XL 2" TOUCH X POSITION][7:0] R
nd
0Bh  |TOUCH2_YH 2" TOUCH ID[3:0] f( PBOSﬁJTCISN[ﬂ_g] R
0Ch  [TOUCH2 YL 2" TOUCH Y POSITION][7:0] R
0Dh R
OEh R
3“EVENT 3“TOUCH
OFh  |TOUCHR A} FLAG X POSITION[11:8] R
10h  [TOUCH3_XL 3 TOUCH X POSITION[7:0] R
rd
11h  |TOUCH3_YH 3“TOUCH ID[3:0] i F;l—(g)SLIJ'ﬁ'_('JN[llﬁ] R
12h  [TOUCH3_YL 3TOUCH Y POSITIONI[7:0 R
13h R
14h R
4"EVENT 4™ TOUCH
15h — JTOUCH4_XH FLAG X POSITION[11:8] R
16h  |TOUCH4 XL 4" TOUCH X POSITION[7:0] R
th
17h  |TOUCH4_YH 4" TOUCH ID[3:0] :‘( F;rOOSLIJ'EIgN[llﬁ] R
18h  [TOUCH4 YL 4" TOUCH Y POSITION[7:0 R
19h R
1Ah R
5"EVENT 5" TOUCH
1Bh  [TOUGHg MH FLAG X POSITION[11:8] R
1Ch  |TOUCH5_XL 5" TOUCH X POSITION]7:0] R
th
1Dh  |TOUCHS5_YH 5" TOUCH ID[3:0] f( F;rOOSLIJ'EIgN[llﬁ] R
1Eh  |TOUCH5_ YL 5" TOUCH Y POSITION][7:0] R
1Fh R
20h R
Ash  |ID_G_FIRMID FIRMWARE ID R

PRELIMINARY
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TD_STATUS
THIS REGISTER IS THE TOUCH DATA STATUS REGISTER,

ADDRESS | _BIT ADDRESS REGISTER NAME DESCRIPTION
_ -+ |[HOW MANY POINTS
- 3:0 NUMBER OF TOUCH POINTS [3:0] | J=re TonY "2
74 NONE NONE

TOUCHN_XH (n:1-5)
THIS REGISTER DESCRIBES MSB OF THE X COORDINATE OF THE NTH TOUCH POINT AND THE
CORRESPONDING EVENT FLAG.

ADDRESS | BIT ADDRESS REGISTER NAME DESCRIPTION
00b: PUT DOWN
. 0lb: PUT UP
7:6 EVENT FLAG 10b: CONTACT
03h ~ 1Bh 11b: RESERVED
5:4 NONE RESERVED
3:0 TOUCH X POSITION [11:8] I':\’/Ilf(BESSF PEH X POSITION IN

TOUCHN_XL (n:1-5)
THIS REGISTER DESCRIBES LSB OF THE X COORDINATE OF THE NTH TOUCH POINT.

ADDRESS

BIT ADDRESS

REGISTER NAME

DESCRIPTION

04h ~ 1Ch

7.0

TOUCH X POSITION [7:0]

LSB OF THE TOUCH X

POSITION IN PIXELS

TOUCHN_YH (n:1-5)

THIS REGISTER DESCRIBES MSB OF THE Y COORDINATE OF THE NTH TOUCH POINT AND
CORRESPONDING TOUCH ID.

ADDRESS | BIT ADDRESS REGISTER NAME DESCRIPTION
7:4 TOUCH ID [3:0] TOUCH ID OF TOUCH POINT
05h ~ 1Dh 30 TOUCH X POSITION [11:8] ll;/IIiBEIS)SF TOUCH Y POSITION IN

TOUCHN_YL (n:1-5)

THIS REGISTER DESCRIBES LSB OF THE Y COORDINATE OF THE NTH TOUCH POINT.

ADDRESS | BIT ADDRESS REGISTER NAME DESCRIPTION
. . LSB OF THE TOUCH Y
06h ~ 1Eh 7:0 TOUCH X POSITION [7:0] POSITION IN PIXELS

ID_G_ FIRMWARE_ID

THIS REGISTER DESCRIBES THE FIRMWARE ID OF THE APPLICATION

ADDRESS

BIT ADDRESS

REGISTER NAME

DESCRIPTION

Abh

7:0

ID_G_FIRMWARE_ID

FIRMWARE VERSION

PRELIMINARY
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13. INSPECTION CRITERIA

13.1 APPLICATION
THIS INSPECTION STANDARD IS TO BE APPLIED TO THE LCD MODULE
DELIVERED FROM EMERGING DISPLAY TECHNOLOGIES CORP.(E.D.T) TO
CUSTOMERS

13.2 INSPECTION CONDITIONS

13.21 (1)OBSERVATION DISTANCE : 45+5cm
(2)VIEWING ANGLE - +45°
+45° (FOR SECTION WITHIN VIEWING AREA), REFER TO FIG.A

90° (FOR SECTION OUTSIDE OF VIEWING AREA), REF TO FIG.B
PERPENDICULAR TO MODULE SURFACE

VIEWING ANGLE SHOULD BE SMALLER THAN 45°

B Gl B af

¥ v <

90°

VIEW AREA

FIG.A FIG.B

THE INSPECTION CRITERIA IS ACCORDING TO LINE OF SIGHT. INSPECTION SHALL BE
MADE WITHIN THE HALF SECTION OF THE VIEWING CONE GENERATED BY LINE
SEGMENT OF 45° WITH RESPECT TO THE VERTICAL AXIS FROM CENTER VERTEX OF
LCD, THE FLUORESCENT LAMP AND THE CONE AXIS MUST BE PERPENDICULAR TO
THE LCD SURFACE.

IF THE DEFECTS ARE OUTSIDE OF VIEWING AREA, IT SHALL BE INSPECTED BY 90°
WITH RESPECT TO THE VERTICAL AXIS FROM EDGE OF VIEWING AREA.

13.2.2 ENVIRONMENT CONDITIONS

AMBIENT TEMPERATURE 2515°C
AMBIENT HUMIDITY 65 + 20%RH
AMBIENT COSMETIC INSPECTION 600~800 lux
ILLUMINATION | FUNCTIONAL INSPECTION 300~500 lux
INSPECTION TIME 15 secs

13.2.3 INSPECTION LOT
QUANTITY PER DELIVERY LOT FOR EACH MODEL

13.2.4 INSPECTION METHOD
A SAMPLING INSPECTION SHALL BE MADE ACCORDING TO THE
FOLLOWING PROVISIONS TO JUDGE THE ACCEPTABILITY
(a)APPLICABLE STANDARD :
ANSI/ ASQ Z1.4 NORMAL INSPECTION LEVEL Il

(b)AQL : MAJOR DEFECT : AQL 0.65
MINOR DEFECT : AQL 1.0

PRELIMINARY 02101300-01-02
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13.3 DEFECTS CLASSIFICATION

TYPE OF DEFECT

INSPECTION ITEM

DEFECT FEATURE

AQL

MAJOR DEFECT

1.DISPLAY ON

e DEFECT TO MISS SPECIFIED
DISPLAY FUNCTION, FOR ALL
AND SPECIFIED DOTS
EX: DISCONNECTION, SHORT

CIRCUIT ETC

2.CTP FUNCTION

e NO FUNCTION
e BROKEN LINE
e FALSE TOUCH

3.BACKLIGHT

e NO LIGHT
e FLICKERING AND OTHER
ABNORMAL ILLUMINATION

4. DIMENSIONS

e SUBJECT TO INDIVIDUAL
ACCEPTANCE SPECIFICATIONS

0.65

MINOR DEFECT

1.DISPLAY ZONE
(VIEWING AREA)

e BLACK/WHITE SPOT / CIRCULAR
TYPE

e BUBBLES ON POLARIZER

e NEWTON RING

o BLACK/WHITE LINE / LINEAR
TYPE

e SCRATCH

e CONTAMINATION

e UNEVEN COLOR SPREAD

2.BEZEL ZONE

e STAINS
e SCRATCHES
e FOREIGN MATTER

3.SOLDERING

e INSUFFICIENT SOLDER

e SOLDERED IN INCORRECT
POSITION

o CONVEX SOLDERING SPOT

e SOLDER BALLS

e SOLDER SCRAPS

4.DISPLAY ON
(ALL ON)

e LIGHT LINE

1.0

PRELIMINARY
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NO. ITEM CRITERIA
1. INCORRECT PATTERN
1 DISPLAY ON 2. MISSING SEGMENT
INSPECTION 3. DIM SEGMENT
4. OPERATING VOLTAGE BEYOND SPEC
OVERALL
2 DIMENSIONS 1. OVERALL DIMENSION BEYOND SPEC
1. INSPECTION PATTERN: FULL WHITE, FULL BLACK, RED, GREEN

AND BLUE SCREENS.

2.
DEFECT TYPE CRITERIA

AREA (NOTE 1) I 0
BRIGHT DOTS (NOTE 2) N<0 | N<1
DARK DOTS (NOTE 3) N<2 | N<2
BRIGHT DOT- 2 ADJACENT (NOTE 4) N<0
DARK DOTS- 2 ADJACENT (NOTE 5) N<0
DARK OR BRIGHT DOTS- 3 AND MORE ADJACENT(NOTE 5) N<0
TOTAL BRIGHT AND DARK DOTS (NOTES) N<3
MINIMUM DISTANCE BETWEEN BRIGHT DOTS (NOTE?) 5 mm
MINIMUM DISTANCE BETWEEN DARK DOTS (NOTE7) 5 mm
MINIMUM DISTANCE BETWEEN DARK AND BRIGHT DOTS (NOTE?) 5 mm
NOTE :
(1)DEFINITION OF AREA

1/4 | 12 —|1/4 |«

1/4

T

1/2

e I Area

1_# O Area

3 |DOT DEFECT

(2)BRIGHT DOT DEFECT DEFINITION
-BRIGHT AREA IS MORE THAN 50% OF ONE DOT. ALL BRIGHT
DOT DEFECT MUST BE VISIBLE THROUGH 5% ND FILTER.

Irl

(3)DARK DOT DEFECT DEFINITION
-DARK AREA IS MORE THAN 50% OF ONE DOT . ALL BRIGHT DOT
DEFECT MUST BE VISIBLE THROUGH 5% ND FILTER.
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NO. ITEM CRITERIA
(4)BRIGHT DOT DEFECT DESCRIPTION
- TWO ADJACENT

nm

i 1l
i i

(5)DARK DOT DEFECT DESCRIPTION

- TWO ADJACENT
ﬁij]

] 1
Il i

(6)DARK DOT DEFECT DESCRIPTION

- THREE ADJACENT
Type 1

Type 2 I:III]] Type 3 Type 4
1 i

3 |DOT DEFECT |:|] [II I]]

i

(7)MINIMUM DISTANCE BETWEEN DOT DEFECTS
BRIGHT DOT TO BRIGHT DOT

<5mm |:|

NG

DARK DOT TO DARK DOT

I <S5Smm

<&
<

\ 4

NG
BRIGHT DOT TO DARK DOT

D <5mm I

<& ;‘
<« r‘

NG
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NO.

ITEM

CRITERIA

DOT DEFECT

(8) a. EVERY DOT HEREIN MEANS SUB-PIXEL
(EACH RED, GREEN, BLUE COLOR).
b. DAMAGED LESS THAN HALF SIZE OF SUB-PIXEL IS NOT
COUNTED AS DEFECT.
c. EXTRANEOUS SUBSTANCES WHICH CAN BE WIPED OUT ARE
NOT CONSIDERED AS DEFECT.
d. DEFECTS WHICH IS ON THE BLACK MATRIX

(OUTSIDE OF ACTIVE AREA ) ARE NOT CONSIDERED AS
DEFECT.

(9) “AVERAGE DIAMETER” DESCRIPTION
AVERAGE DIAMETER=(a+b)/2

-

> 7
THE DEFECT THAT ARE NOT DEFINED ABOVE AND CONSIDERED,
TO BE PROBLEM SHALL BE REVIEWED AND DISCUSSED BY
BOTH PARTIES.

(10) BRIGHT DOT, MURA AND LEAK ARE DEFINED THROUGH

TRANSMISSION ND FILTER AS FOLLOWING.

@,L‘; Eve Position

(To look squarely at the phenomenon)

F Y

b

woQg

ND Filter

| — i
TFT-LCD Panel
(11) IT DOESN'T MATTER WHETHER SILICON OR EGC IS USED FOR
FRAME SPREAD, THIS PRODUCT IS ALWAYS RELIABLE.

BUBBLES / PEELING ON
POLARIZER

THE

DEFECT TYPE CRITERIA
1. BM: NO COUNT
BUBBLE/ PEELING 2. PIXEL AREA
0.15mm<D<0.5mm,N<4

NOTE :

(1) POLARIZER BUBBLE IS DEFINED AS THE BUBBLE APPEARS
ON ACTIVE DISPLAY AREA. THE DEFECT OF POLARIZER BUBBLE
SHALL BE IGNORED IF THE POLARIZER BUBBLE APPEARS ON

OUTSIDE OF ACTIVE DISPLAY AREA.
THE EXTRANEOUS SUBSTANCE IS DEFINED AS IT CAN BE
OBSERVED WHEN THE MODULE IS POWER ON.

(2) THE DEFINITION OF AVERAGE DIAMETER, D IS DEFINED
AS FOLLOWING.

AVERAGE DIAMETER (D)=(a+b)/2

N

PRELIMINARY 02101300-01-02
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NO. ITEM CRITERIA
THE FOLLOWING BLACK/WHITE SPOT ARE WITHIN THE
VIEWING AREA. AVERAGE DIAMETER : D (mm)
SIZE D PERMISSIBLE NO. D
BLACK/WHITE D<0.15 IGNORE D /
5 |SPOT CIRCULAR 0.15<D<03 >
TYPE 0.3<D<0.5 5
D>0.5 0 / /
NOTE (1) : THE DISTANCE BETWEEN DEFECTS
SHOULD BE MORE THAN 10mm APART.
NOTE (2) : VISIBLE UNDER 5% ND FILTER
THE FOLLOWING SCRATCH IS WITHIN THE VIEWING AREA.
WIDTH @ W (mm) , LENGTH : L (mm)
SIZEW &L PERMISSIBLE NO. L —p
W<0.1 IGNORE
6 |SCRATCH 0.1<W<0.2, L<5 5 \/
W>0.2 0 A
NOTE (1) : THE DISTANCE BETWEEN DEFECTS w
SHOULD BE MORE THAN 10mm APART.
NOTE (2) : VISIBLE UNDER 5% ND FILTER
THE FOLLOWING BLACK LINE, WHITE LINE IS WITHIN THE
VIEWING AREA. WIDTH : W (mm), LENGTH : L (mm)
SIZEW & L PERMISSIBLE NO. L —p
, \'?V'-S?E(INE W<0.1 IGNORE
LINEAR TYPE / 0.1<W<0.2, L<5 g \/
FOREIGN FIBER W>0.2 .
NOTE (1) : THE DISTANCE BETWEEN DEFECTS w
SHOULD BE MORE THAN 10mm APART.
NOTE (2) : VISIBLE UNDER 5% ND FILTER
BUBBLES WITHIN VIEWING AREA.
AVERAGE DIAMETER : D (mm)
SIZE D PERMISSIBLE NO.
BUBBLE / DENT D=<0.2 IGNORE D /
8 |FOR OPTICAL 0.2<D<0.3 3 O
BONDING 0.3<D<0.5 2 /'
D>0.5 0
NOTE (1) : THE DISTANCE BETWEEN DEFECTS
SHOULD BE MORE THAN 10mm APART.
Chip of glass
CORNER X<3mm-~Y<3mm-~Z<t
(t: THICKNESS)
9 |CHIPPING
EDGE X<6mm,Y<lmm,Z<t
(t: THICKNESS)
10 |CRACKED GLASS NOT ACCEPTABLE
LINE DEFECT
11 ON DISPLAY OBVIOUS VERTICAL OR HORIZONTAL LINE DEFECT IS NOT ALLOWED.
IT’S ACCEPTABLE, IF MURA AND LEAK IS SLIGHT VISIBLE THROUGH 5%
ND FILTER.
GQQQLA— Eve Position
(To look squarely at the phenomenon)
MURA & LEAK ON w
12 <]
DISPLAY g
ND Filter
— A 4 |
TFT-LCD Panel

PREL
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NO.

ITEM

CRITERIA

13

UNEVEN COLOR
SPREAD,
COLORATION

TO BE DETERMINED BASED UPON THE LIMITED SAMPLE.

14

BEZEL
APPEARANCE

1. BEZEL MAY NOT HAVE RUST, BE DEFORMED OR HAVE FINGER
PRINTS STAINS OF OTHER CONTAMINATION.
2. BEZEL MUST COMPLY WITH JOB SPECIFICATIONS.

15

PCB

1. THERE MAY NOT BE MORE THAN 2mm OF SEALANT OUTSIDE
THE SEAL AREA ON THE PCB, AND THERE SHOULD BE NO MORE
THAN THREE PLACES.

2. NO OXIDATION OR CONTAMINATION ON PCB TERMINALS.

3. PARTS ON PCB MUST BE THE SAME AS ON THE PRODUCTION
CHARACTERISTIC CHART.

THERE SHOULD BE NO WRONG PARTS, MISSING PARTS OR EXCESS
PARTS.

4. THE JUMPER ON THE PCB SHOULD CONFORM TO THE PRODUCT

CHARACTERISTIC CHART.

5. IF SOLDER GETS ON BEZEL TAB PADS, LED PAD, ZEBRA PAD OR

SCREW HOLD PAD; MAKE SURE IT IS SMOOTHED DOWN.

16

SOLDERING

1. NO SOLDERING FOUND ON THE SPECIFIED PLACE

2. INSUFFICIENT SOLDER

(a)Lsl, 1c
A POOR WETTING OF SOLDER IS BETWEEN LOWER BEND OR
“HEEL” OF LEAD AND PAD

SOLDER FILLET j

4 \

(b)CHIP COMPONENT
- SOLDER IS LESS THAN 50% OF SIDES AND FRONT FACE
WETTING

SOLDER FILLET

N

L \

- SOLDER WETS 3 SIDES OF TERMINAL, BUT LESS THAN 25% OF
SIDES AND FRONT SURFACE AREA ARE COVERED
SOLDER
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NO. ITEM CRITERIA
3. PARTS ALIGNMENT
(a)Lsl, IC

LEAD WIDTH IS MORE THAN 50% BEYOND PAD OUTLINE

(b)CHIP COMPONENT

COMPONENT IS OFF CENTER, AND MORE THAN 50% OF THE

LEADS IS OFF THE PAD OUTLINE
16 [SOLDERING

4. NO UNMELTED SOLDER PASTE MAY BE PRESENT ON THE PCB.
. NO COLD SOLDER JOINTS, MISSING SOLDER CONNECTIONS,
OXIDATION OR ICICLE.
. NO RESIDUE OR SOLDER BALLS ON PCB.
. NO SHORT CIRCUITS IN COMPONENTS ON PCB.
.NO LIGHT
. FLICKERING AND OTHER ABNORMAL ILLUMINATION
. SPOTS OR SCRATCHES THAT APPEAR WHEN LIT MUST BE JUDGED
USING LCD SPOT, LINES AND CONTAMINATION STANDARDS.

. BACKLIGHT DOESN’T LIGHT OR COLOR IS WRONG.

1. NO OXIDATION, CONTAMINATION, CURVES OR, BENDS ON
INTERFACE PIN (OLB) OF TCP.

. NO CRACKS ON INTERFACE PIN (OLB) OF TCP.

3. NO CONTAMINATION, SOLDER RESIDUE OR SOLDER BALLS ON
PRODUCT.

. THE IC ON THE TCP MAY NOT BE DAMAGED, CIRCUITS.

5. THE UPPERMOST EDGE OF THE PROTECTIVE STRIP ON THE
INTERFACE PIN MUST BE PRESENT OR LOOK AS IF IT CAUSE THE
INTERFACE PIN TO SEVER.

GENERAL 6. THE RESIDUAL ROSIN OR TIN OIL OF SOLDERING

18 APPEARANCE (COMPONENT OR CHIP COMPONENT) IS NOT BURNED INTO

BROWN OR BLACK COLOR.

. SEALANT ON TOP OF THE ITO CIRCUIT HAS NOT HARDENED.

. PIN TYPE MUST MATCH TYPE IN SPECIFICATION SHEET.

. LCD PIN LOOSE OR MISSING PINS.

0. PRODUCT PACKAGING MUST BE THE SAME AS SPECIFIED ON
PACKAGING SPECIFICATION SHEET.

11. PRODUCT DIMENSION AND STRUCTURE MUST CONFORM TO

PRODUCT SPECIFICATION SHEET.
12. THE APPEARANCE OF HEAT SEAL SHOULD NOT ADMIT ANY
DIRT AND BREAK.

[32]

WN RPN

17 BACKLIGHT

=

N

=~

= O 0

NOTE :

1.FOR ANY SPOTS OR LINES, WHICH ARE NOT OBSERVED UNDER APPROPRIATE PANEL OPERATING
CONDITION ARE DEEMED ACCEPTABLE.

2.THE FOREIGN MATERIALS THAT CAN BE BLOWN OUT BY AIR AND REMOVED BY WET CLEANING
ARE NOT REGARDED AS DEFECTS.
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14. RELIABILITY TEST
14.1 STANDARD SPECIFICATIONS FOR RELIABILITY OF LCD MODULE

NO. ITEM DESCRIPTION
1 HIGH TEMPERATURE THE SAMPLE SHOULD BE ALLOWED TO STAND AT +70°C FOR 168 HRS
OPERATION

LOW TEMPERATURE .

2 OPERATION THE SAMPLE SHOULD BE ALLOWED TO STAND AT -20°C FOR 168 HRS

3 HIGH -SI—E(I-\)A:EEQTURE THE SAMPLE SHOULD BE ALLOWED TO STAND AT +80°C FOR 168 HRS
LOW TEMPERATURE

4 STORAGE THE SAMPLE SHOULD BE ALLOWED TO STAND AT -30°C FOR 168 HRS

HIGH TEMPERATURE
THE SAMPLE SHOULD BE ALLOWED TO STAND AT 50°C, 85% RH
5 | /HUMIDITY TEST S SHOU 0 0s 50°C, 85%

STORAGE 168 HRS
THE SAMPLE SHOULD BE ALLOWED TO STAND THE FOLLOWING 1
CYCLES OF OPERATION:

+80°C

s | THERMAL SHOCK Noc L
(NOT OPERATED) % Cm 7~
) 30 min - ‘3 min; / 30 min _ ‘3 min‘
3 1cycle _
ESD IAIR DISCHARGE + 8KV

(ELECTROSTATIC
DISCHARGE) CONTACT DISCHARGE + 4KV

(NOT OPERATED) |ACCORDING TO IEC-61000-4-2

NOTE (1) - THE TEST SAMPLES HAVE RECOVERY TIME FOR 2 HOURS AT ROOM TEMPERATURE
BEFORE THE FUNCTION CHECK. IN THE STANDARD CONDITIONS, THERE IS NO DISPLAY
FUNCTION FAILURE ISSUE OCCURRED.

14.2 TESTING CONDITIONS AND INSPECTION CRITERIA
FOR THE FINAL TEST THE TESTING SAMPLE MUST BE STORED AT ROOM
TEMPERATURE FOR 24 HOURS, AFTER THE TESTS LISTED IN TABLE 14.1,
STANDARD SPECIFICATIONS FOR RELIABILITY HAVE BEEN EXECUTED IN
ORDER TO ENSURE STABILITY.

NO. ITEM TEST MODEL INSPECTION CRITERIA
CURRENT THE CURRENT CONSUMPTION SHOULD
! CONSUMPTION REFERNQ)SPECIFICATION CONFORM TO THE PRODUCT SPECIFICATION.

AFTER THE TESTS HAVE BEEN EXECUTED,
2 CONTRAST REFER TO SPECIFICATION [THE CONTRAST MUST BE LARGER THAN HALF
OF ITS INITIAL VALUE PRIOR TO THE TESTS.

3 APPEARANCE VISUAL INSPECTION  [DEFECT FREE
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15. CAUTION
15.1 OPERATION

15.1.1 DO NOT CONNECT OR DISCONNECT MODULES TO OR FROM THE
MAIN SYSTEM WHILE POWER IS BEING SUPPLIED .

15.1.2 USE THE MODULE WITHIN SPECIFIED TEMPERATURE ; LOWER
TEMPERATURE CAUSES THE RETARDATION OF BLINKING SPEED OF
THE DISPLAY ; HIGHER TEMPERATURE MAKES OVERALL DISPLAY
DISCOLOR. WHEN THE TEMPERATURE RETURNS TO NORMALITY,
THE DISPLAY WILL OPERATE NORMALLY .

15.1.3 ADJUST THE LC DRIVING VOLTAGE TO OBTAIN THE OPTIMUM
CONTRAST.

15.1.4 POWER ON SEQUENCE INPUT SIGNALS SHOULD NOT BE SUPPLIED
TO LCD MODULE BEFORE POWER SUPPLY VOLTAGE IS APPLIED
AND REACHES THE SPECIFIED VALUE .

IF ABOVE SEQUENCE IS NOT FOLLOWED , CMOS LSIS OF LCD
MODULES MAY BE DAMAGED DUE TO LATCH - UP PROBLEM .

15.1.5 NOT ALLOWED TO INFLICT ANY EXTERNAL STRESS AND TO CAUSE
ANY MECHANICAL INTERFERENCE ON THE BENDING AREA OF FPC
DURING THE TAIL BENDING BACKWARDS!

DO NOT STRESS FPC AND IC ON THE MODULE!
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15.2 HANDLING

15.2.1 USE A GROUNDED SOLDERING IRON WHEN SOLDERING
CONNECTOR 1/0 TERMINALS . FOR SOLDERING OR REPAIRING, TAKE
PRECAUTION AGAINST THE TEMPERATURE OF THE SOLDERING IRON
AND THE SOLDERING TIME TO PREVENT PEELING OFF THE THROUGH-
HOLE-PAD .

15.2.2 DO NOT DISASSEMBLE . EDT SHALL NOT BE HELD RESPONSIBLE IF
THE MODULE IS DISASSEMBLED AND UPON THE REASSEMBLY THE
MODULE FAILED .

15.2.3 DO NOT CHARGE STATIC ELECTRICITY , AS THE CIRCUIT OF THIS
MODULE CONTAINS CMOS LSIS. A WORKMAN'S BODY SHOULD
ALWAYS BE STATIC-PROTECTED BY USE OF AN ESD STRAP.
WORKING CLOTHES FOR SUCH PERSONNEL SHOULD BE OF
STATIC-PROTECTED MATERIAL .

15.2.4 ALWAYS GROUND THE ELECTRICALLY-POWERED DRIVER BEFORE
USING IT TO INSTALL THE LCD MODULE. WHILE CLEANING THE
WORK STATION BY VACUUM CLEANER, DO NOT BRING THE
SUCKING MOUTH NEAR THE MODULE ; STATIC ELECTRICITY OF
THE ELECTRICALLY-POWERED DRIVER OR THE VACUUM CLEANER
MAY DESTROY THE MODULE .

15.25 DON’T GIVE EXTERNAL SHOCK.

15.2.6 DON’T APPLY EXCESSIVE FORCE ON THE SURFACE.

15.2.7 LIQUID CRISTAL IN LCD IS HAZARDOUS SUBSTANCE. MUST NOT LICK
AND SWALLOW.

WHEN THE LIQUID IS ATTACH TO YOUR, SKIN, CLOTH ETC.
WASH IT OUT THOROUGHLY AND IMMEDIATELY.

15.2.8 DON’T OPERATE IT ABOVE THE ABSOLUTE MAXIMUM RATING.

15.2.9 STORAGE IN A CLEAN ENVIRONMENT, FREE FROM DUST, ACTIVE
GAS, AND SOLVENT.

15.2.10 STORE WITHOUT ANY PHYSICAL LOAD.
15.2.11 REWIRING: NO MORE THAN 3 TIMES.
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