SPECIFICATION

FOR LCD MODULE

CUSTOMER: TM Standard LCM
CUSTOMER NO.:  ------
PRODUCT NO.: TM9616AGHWGNA
PRODUCT TYPE:  Graphic Matrix STN
VERSION: V2.0

Preliminary specification

Final specification

CUSTOMER APPROVED

VERIFIED BY
PREPARED BY CHECKED BY APPROVED BY

QA DEPT.

A, | 1525 Yoos | 725205 hop | £ G 108

Tianma Europe GmbH
Herrenalber Strasse 22; D-76199 Karlsruhe
Phone: +49-(0)721-89311-0; Fax +49-(0)721-89311-20
www.tianma.eu, info@tianma.eu

TIANMA MICROELECTRONICSCO,, LTD www.tianma.eu

Company confidential. Duplication or disclosuretphbited. All rights reserved




MODULE No.: TM9616AGHWGNA V2.0

REVISION RECORD

Version | Page Revision Items Name Date
1.0 First Released
2.0 1. Change the format Lihong Zhou | 2008.04.07
TIANMA MICROELECTRONICSCO,,LTD www.tianma.eu 1/23

Company confidential. Duplication or disclosurelphbited. All rights reserved




n MODULE No.: TM9616AGHWGNA V2.0

TABLE OF CONTENTS

I TS od o 1 o o U PPPPUPRP 3
2 FBALUIES ...ttt ottt 44+ttt oo oo e ettt oo et e et hh e eaaeeee e et e ea e e e eeeean e e eeeeera e e eeeeerannnnn 3
3 ADSOIULE MAXIMUIM TALINGS ...ttt e e e e e e e e e e e et e tb b bt ee s s e e e e e e e eeaeeeeeeeesennnnns 4
4 MeChaniCal CharaClerISTICS ...........u.... e eeeeeettiea s e e e e e e e e e e eeeeeeeaeessbenmmmeessesssnn e e e aeeeeeaeeeaeeeessnnnnen 4
4.1 MECNANICAI TEATUIES .....iii i e+ttt ettt e e e e e e e ea e e e e e e e e e e e e e e eeeeeaetbbnn e e e eeeas 4
4.2 MeChANICAl ArAWING.....ceeiiiiiiiiiie e eeeeee e e e e aeb b st e e e e e e e e e e e eeeeeeeessnnnne 5
ST O | o1 1 1 PP UPP TSP 6
TR I = (o Tod Q1= [ = o o SRR 6
O a1 =T o Tol oo [oTTod 4 o] 1 o] o ISP PPUPUPPPUPTRRTN 7
7 Instruction Code & TIMING CRArACIEIISTICS .. aeeeeiiiiiiiiiiiiieee ettt e e e e e e e e 8
7.1 Command and INITIAI COUE ............... ettt e e e e e e e e e e e e eeeeaebb s emmaaseeebba e e e e e eeeeeaeeeees 8
7.2 Interface TIMING CRAraCtEIISTICS ........uieeemaiiiiiiiiiiiee ettt e e e e e e e e eeees 9
ARSI R (=2 A 11 011 T TR 10
8 EleCtriCal CharaCteriSTICS ....eeeiiiiiiiiieee ettt e e e e ettt e e e e ne e e e e eettbaa s s e e e e e eeeeaeeeeeennnens 10
@ o] (Tor: | O o F-T = Tod (=] 1] (] o S UUURPPPTPPRPPPPTTN 11
IO T [F= o111 2P 14
10.1 Content Of Reliability TEST.......ccoi e e e e e e e e e eeeannees 14
02 [ ] o L= Tox 1o o o] £ =] - NPT 15
- T - T 1SR URUPPPPPPPPRPI 15
12 QUAIILY IEVEL... .t e e e e e e e e e e e e e e e et e ettt b r e e e e e e eeeaeeeees 16
13 Precautions for Use Of LCD MOAUIES....... oo eiiiiiiiiiiiiiiiiee et ee e e 16
13.1 HaNdIING PreCaAULIONS .........coiiiiieee i oottt s e e e e e e e e e e eaaaeee e e e e e e aeeeeeeeennennnnn s 16
13.2 StOrage PrECAULIONS ......uuuuuii e iceeeaeeeettta s s e e e e e e e e aaeeeeeeesesbasse s naaasssssnn i a s e aeeeeeaaeeeeseeesnnes 17
13.3 TranSPOrtation PreCAULIONS. ... ..ciii i eeeeeeeiiiiiiiiea e e e e e e e e e e e e e eeeeetebeennmameeeesbenn e e e e e e eeeaeeees 17
R Yo ] [0 =] 1T SRR 17
14. LCD Module Part NUMDEINNG SYSTEIM ... eeeeerturtnnniiaaaaeeeeeeeeaeeeeeeessineenneeeeesessnnnnneeens 18
Y o] o 1= T [y SRR 19
Y o] o1 T [ = SRR 21
TIANMA MICROELECTRONICSCO,,LTD www.tianma.eu 2/23

Company confidential. Duplication or disclosurelphbited. All rights reserved



i MODULE No.: TM9616AGHWGNA V2.0

1 Description

The TM9616AGHWGNA, a graphic LCM unit which consigif 96(segment) 16(common) dots, dot-matrix LCD
panel, LCD driver, and a FPC. With an IC of COGetywithout a backlight unit.

Wide temperature range

COG type

Without a backlight unit

Requirements on environmental protection: RoHS.

2 Features
ltem Contents
FSTN
LCD type
Negative
LCD Duty 1/17
LCD Bias 1/5
Polarizer Transmissive
LCD background color Black
Segment color White
View direction 6:00 o’clock
Operating temperature -10°C~60°C
Storage temperature -20°C~70°C
LCD Controller ST7579
Technology COG
Data Transfer 8 Bit parallel
TIANMA MICROELECTRONICSCO,,LTD www.tianma.eu 3/23
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3 Absolute maximum ratings

(VSS=0V, Ta=25°C)

Parameter Symbol Min Max Unit Remark
Logic circuit supply voltage VDD -0.3 +3.6 Vv
Input voltage of logic
P g _g V| -0.3 VDD+0.3 Vv
control or data pins
LCD driving voltage [XVO/VO| -0.3 +10.5 \% Note [3-2
Operating temperature range opl -10 +60 °C
Note [3-3]
Storage temperature range stT -20 +70 °C

Note [3-1]: No parameter is allowed to exceed thmagimum ratings.
Note [3-2]: LCD operating voltage is calculated@€0/VO0|:
Note [3-3]: 95% RH MAX (40 °CG Ta);
Maximum wet-bulb temperature is 39°C aslgTa>40 °C) No dew condensation.

Note [3-4]: Only operation is guarantied at opemgtiemperature. Contrast, response time and andigy@ay quality
are evaluated at +25°C.

4 Mechanical Characteristics

4.1 Mechanical features

Parameter Standard Value Unit
Display type Graphics Matrix LCM -
Number of dots 96 h 16 --
View area (WxH) 22.7 h 45 mm
Active Area (WxH) 21.1 h 35 mm
Dot Size (WxH) 0.2 h 0.2 mm
Dot Pitch (WxH) 0.22 h 0.22 mm
Module size(WxHxD) 25.1 h 10.2 h 1.5 (Without FPC) mm
Module total weight (approx.) ATBD A g
TIANMA MICROELECTRONICSCO,,LTD www.tianma.eu 4/23
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4.2 Mechanical drawing
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L.DISPLAY TYPE: FSTN =
2 VIEING DIRECTION:  6:00 a
3 LCD DRIVE IC: ST7579
4DRIVE METHOD: 1417 DUTY 1/5 BIAS
5.POLARIZER MODE: TRANSMISSIVE,/NEGTIVE
6.VDD=3.0V VOP=7.0V
7 BACKLIGHT- NONE DOTS SIZE
8.0PERATING TEMP: -10°C —— 60°C SCALE 15:1
9.STORAGE TEMP: —20°C —— 70°C

10.UNMARKED TOLERANCE: £0.20
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5 Circuit

5.1 Block Diagram
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MODULE No.: TM9616AGHWGNA V2.0

6 Interface description

Pin No. Symbol I/0 Description
1 XV0 P Negative LCD driver supply voltage. Connadapacitor to VO
2 VO P Positive LCD driver supply voltage. Conneciapacitor to XVO0
3 VG P LCD driving voltage for segment. Connectpacitor to Ground.
4 VSS P Ground
5 DO /10
6 D1 110
7 D2 I/0
8 D3 1’0
8-bit parallel databus
9 D4 /10
10 D5 11O
11 D6 I}
12 D7 I}
13 AOQ | Data/instruction _control selection pin. AO:High,_ilitdicates tha
D[0:7] are data bits. AO=Low, D[0:7] are instrugtibits
14 RD I Read execution input signal
15 WR I Write execution input signal
16 CS I Chip selection input signal. Low active
17 VDD P Power supply for LCD Driver(Typical valu€3.0V)
18 RESET I Reset execution input signal. Low active
TIANMA MICROELECTRONICSCO,,LTD www.tianma.eu 7/23
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MODULE No.: TM9616AGHWGNA V2.0

7 Instruction Code & Timing characteristics

7.1 Command and initial code

The module TM9616AGHWGNA includes ST7579 as itvelri After reset, we have to use some commands to
set up the display. And we may use this when wet teaohange the display type. We explain some comisidbelow.

For more details, please refer to the datashe®T@679.

WR COMMAND BYTE
INSTRUCTION | A0 DESCRIPTION
(Rw) | D7 | b6 | D5 | pa | D3 | D2 | D1 DO
H independent instruction
NOP 0 0 0 0 0 0 0 0 0 0 |No operation
Reserved 0 0 0 0 0 0 0 0 0 1 Do not use
Function set 0| o 0 0 1 | mx | my | pp | H1 | no |FOwer-down entry mode,
Extended instruction control
Read status byte 0 1 PD 0 0 D E X MY DO |Read status byte
Read data 1 1 Dr Ds Ds Dy D3 D2 D4 Dy |Read data to RAM
Write data 1 0 Dy Ds Ds Dy Dz Dz D4 Do |Write data to RAM
WR COMMAND BYTE
INSTRUCTION | AD DESCRIPTION
Rw) | b7 | p6 | p5 | pa | b3 | D2 | D1 DO
H[1:0]=[0:0]
Reserved 0 0 0 0 0 0 0 0 1 X |Do not use
Set V| co range 0 0] 0] 0 0] 0 0 1 0 PRS |V o range L/H select
END 0 0 0 0 0 0 0 1 1 0 |Release read/modify/write
Read/modify/write | 0 0 0 0 0 0 0 1 1 1 RAM address at R:+0 , W:+1
Display control 0 0 0 0 0 0 1 D 0 E |Sets display configuration
Reserved 0 0 0 0 0 1 0 0 X X |Do not use
Set Y address of ) Sets Y address of RAM
RAM 0 0 0 1 0 0 Ya Y Yy Ya 0-Y-9
Set X address of Sets X address of RAM
RAM 0 0 1 Xs Xs Ka Xz X2 X4 Xo 0= X- 101
H[1:0]=[0:1]
Reserved 0 0 0 0 0 0 0 0 1 Do not use
Display . 0 0 0 0 0 0 1 DO X Top/bottom row mode set
configuration data order
Bias system 0 0 0 0 0 1 0 BS, BS, BS; |Sets bias system (BSx)
Set Start line 56 0 0 0 0 0 0 0 1 0 S6 ggecﬁy the initial display line
Set Start line 0 0 0 | S5 S4 53 52 S S0 Specm:»,r the m!tlal dlsplqy line
to realize vertical scrolling
Set VCD 0 0 1 VCDE V-:)p5 V:)F4 Vops V:)F;; VC=1 V:)Fj Wite Vop to register
WR COMMAND BYTE
INSTRUCTION |AD DESCRIPTION
(Rw) | b7 | b6 | b5 | pa | D3 | D2 | D1 DO
H[1:0]=[1:0]
Reserved 0 0 0 0 0 0 0 0 1 X |Do not use
Partial screen mode| 0 0 0 0 0 0 0 1 0 PS [Partial screen enable
Partial screen size | 0 0 0 0 0 0 1 0 0 WS |Set partial screen size
Display part 0 0 0 0 0 1 0 oF2 | DR DFO Set display part for partial
screen mode
H[1:0]=[1:1]
Test command 0 0 0 0 0 0 0 0 0 TEN Test cgmmand
mode enable/disable
RESET 0 0 0 0 0 0 0 0 1 1 Software reset
Display control 0 0 0 0 0 0 1 FR2 | FR1 FRO |Frame rate control
N line inversion 0 0 0 1 0 NL4 NL3 NL2 | NL1 NLO [Sets N line inversion
Booster Efficiency 0 0 1 0 0 1 se1 | Beo | et | peo Booster Efficiency Set
&Booster Stage(2)
Reserved 0 0 1 X X X X X X X |Da not use
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7.2 Interface Timing characteristics

Please refer to the datasheet of ST7579 for mdegisle

AD
—— taus —» [——tanz
Cs
< tcres »|
—tcolr tcoLw ————»
WR,RD
[—————fccHR, looHW ———————3
= toss . foHe
DO to DY
(Write)
- taccs »| «— toue
DO to DY

(Read)

System Bus Read/Write Characteristics (For the 8080 Series MPU)

(VDD=3.0V, Ta=-F &~ +60°C)

Rating
Item Signal Symbol Condition Units
Min. Max.
Address hold time A0 tAHS 15 —
Address setup time tAWS 120 —
System cycle time WR tCYC8 450 —
Enable L pulse width (WRITE) tCCLW 120 —
WR
Enable H pulse width (WRITE) tCCHW 100 —
Enable L pulse width (READ) tCCLR 120 — ns
RD
Enable H pulse width (READ) tCCHR 100 —
WRITE Data setup time tDS8 90 —
WRITE Address hold time tDH3 15 —
DO to D7
READ access time tACCS8 CL =100 pF — 140
READ Output disable time tOH8 CL =100 pF 10 100
TIANMA MICROELECTRONICSCO,, LTD www.tianma.eu 9/23
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7.3 Reset Timing

trw
RESET
[ tr J
Intemal "
status During reset Reset complete
(vDD=3.0V, Ta=-1 ° & +60°C)
Rating
Item Signal | Symbol Condition Units
Min. Typ. Max.
Reset time tR — — 2.0 us
Reset “L" pulse width RESB [tRW 2.0 — — us
8 Electrical characteristics
(VSS=0V, Ta=25°C)
Parameter Symbol | Condition MIN TYP MAX UNIT
Logic circuit supply voltage VDD -- 2.4 3.0 3.3
Power supply LCD(-) [XVO/VO| 6.7 7.0 7.3
o \%
circuit “L” level Vi VSS-0.3 VSS 0.2vDD
Output voltage for logic| “H" level Von Vpp=5.0V ” vDD -
circuit “” level VoL . VSS .
Logic power supply current N
e p PP ¢ Ipp - ATBD A - mA
(Without backlighting)
Used driver IC ST7579ACOG TypeA
TIANMA MICROELECTRONICSCO,, LTD www.tianma.eu 10/23
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9 Optical Characteristics

(1/16Duty, 1/5Bias, |[XV0/VO|=7.0V(Note [9-2]), f=Bi)

Ratings : Measurin
Parameter Symbol ; 9 Unit g Remark
Min Type Max. Temp.
Cr
Contrast ratio ( =0, =07) 5.0 25°C Note[9-1,3]
120 25°C
Turn on bn " ms
: --- | ATBDA 0°C
Response timg Note[9-1,4]
- . b 200 25°C
urn o - ms
! — | ATBDA| - 0°C
1 30
o Up-down deg 25°C
Viewing angle ( =0° 30
Note[9-1,5]
(Cr 2 . 2 30
Left-right deg 25°C
( :O°) _— 30 —_
. Y. 5 Note[9-1]
Luminance Cd m 25°C
( =0°, =0° (I;=660mA)
L
Luminance Uniformity ( =o° v —0) 70 % 25°C Note[9-1,6]

Note [9-1]: Measuring equipments: DMS-501, PR-705.
Measuring condition:

After stabilizing and leaving the panel alone agigen temperature for 30 min., the measurement ldhioe

executed,

Measuring surroundings: a stable, windless and e,
Measuring temperature: Ta=Z5,

30 min after lighting the back-light.

Optical Stage(x,y)

[« LCD Module
= Photo detector
PR-705
Field=1"
Center
B 500mm
— 1< P
TIANMA MICROELECTRONICSCO,,LTD www.tianma.eu 11/23
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i MODULE No.: TM9616AGHWGNA V2.0

Note [9-2]: The maximum and minimum ratings don&an the LCD works well in the whole range of Vo. Mast be
adjusted to optimize the viewing angle and contiRefer to the following definition of drive voltag

Operating voltag®V, Frame frequency: f=1/T
Duty: 1/N Bias: 1/a

Note [9-3]:Contrast ratio(CR) is defined as follows:

Lon (Luminance of the ON segments)

Loer (Luminance of the OFF segments)

Note [9-4]: Definition of response time:
Turn on time (rise time): 4= ty + t (The time that the luminance level reaches 90%h®f®aturation level from 0%

when ON signal is applied)
Turn off time (fall time): §= ty +  (The time that the luminance level reaches 10%@Fkaturation level from

100% when OFF signal is applied)

Va
Von [
Voff
L] ] t

O J :
Brightness(%t)

100

== ')

10 p======== P

F======== == t

LR L Y
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Note [9-5]: Definition of viewing direction
Refer to the picture below marked bgnd

Definition of viewing angle

1 range of viewing angle from up to down; , range of viewing angle from left to right.

Note [10-6]: The definition of luminance uniformity
The luminance uniformity is calculated by usingdwling formula.

Minimum luminance from to

Luminance uniformity (Lu)= ) X
Maximum luminance from to

The luminance is measured at near the 9 pointsrsihew.

W
Wi6 w13 Wi3

L6

L3

L3
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10 Reliability
10.1 Content of Reliability Test

No. Test Item Test condition Remark | Criterion
1 | High Temperature Storage Ta=70°C, 120H
2 | Low Temperature Storage Ta=-20°C, 120H Note[1011]
3 | High Temperature Operation Ta=60°C, 120H Remark1
4 | Low Temperature Operation Ta=-10°C, 120H Notefro] Remark2
Remark3
High Temperature & High Humidit
g | dniemp g Y| Ta=60°C, 90%RH, 120H Note[10-1] Remark4
Operation
Temperature Cycle Test -20 °Ck +25 °Ck +70 °C,100 Cycles
6 , , , , Note[10-1]
(Non-Operating) 30min  5min 30min
Frequency: 16-150 Hz,
Stroke: 1.5mm
7 | Vibration Test Sweep time: 11 min Note[10-2]
Test Period: 6 cycles for each directipn
. — Remarkl
of X,Y,Z,120 min every direction
- - Remark5
Waveform : Half Sinusoidal Wave
Remark6

Shock Level:50 G,
8 | Shock Test Pulse Width:11 ms, Note[10-2]
Direction: £X, %Y, £Z,
Cycle:3 times

Note [10-1]: No dew condensation to be observed.

Note [10-2]:Vibration test will be conducted to the producelfsvithout putting it in a container

Note [10-3]: The test sample is inspected afteo@ré or more storing at room temperature and roomidity after
each test item is finished.

Note [10-4]:The criteria refer to 10.2.

TIANMA MICROELECTRONICSCO,, LTD www.tianma.eu 14/23
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10.2 Inspection of criteria

Remark NO. Content

1 Function test is OK. Missing Segment, shorts, warcéegment, non-display, display abnormally,
liquid crystal leak are unallowable.

5 After testing, cosmetic defects should not happenlow temperature bubbles, seal loose and
fall, frame rainbow, ACF bubble growing are unaliiMe in the appearance test.

3 Total current consumption should not be over 10%itifl value.

4 After tests, the contrast ratio must be larger th@b of its value before.

5 No glass crack, chipped glass, end seal loose fcaank and so on.

6 No structure looseness.

11 Package
TBD
TIANMA MICROELECTRONICSCO,, LTD www.tianma.eu 15/23
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12 Quality level

. At T ,=25°C Inspection
Examination or Test . . :
(Unless otherwise stated) | Min | Max | Unit IL AQL
External Under normal illumination and )

. . . . . Major 1.0
Visual eyesight condition, the distange Refer to appendix A Il Minor 2.5
Inspection between eyes and LCD is 25cm. '

Under normal illumination angd
i iti i Major 1.0
Display Defects feye5|ght condition, - display - on Refer to appendix B I , J
inspection. Minor 2.5
Note: Major defects: Open segment or common, SBeripus damages, Leakage
Miner defects: Others
Sampling standard conforms to GB2828

13 Precautions for Use of LCD Modules

13.1 Handling Precautions

13.1.1 The display panel is made of glass. Do unjest it to a mechanical shock by dropping it frarhigh place, etc.

13.1.2 Liquid in LCD is hazardous substance, ifdieplay panel is damaged and the liquid crystesgance inside it
leaks out, be sure not to get any in your moutthéfsubstance comes into contact with your skiclaihes,
thoroughly and promptly wash it off using soap arader.

13.1.3 Do not apply excessive force to the displayace or the adjoining areas since this may ctingseolor tone to
vary.

13.1.4 Don'’t touch, push or rub the exposed pdaariovering the display surface of the LCD moduithwanything
harder than an HB pencil lead, the polarizer it anfl easily scratched, handle it carefully.

13.1.5 Don't put or attach anything on the disgaga to avoid leaving any marks on.

13.1.6 If the display surface is contaminated @obges dusty, breathe on the surface and gently bwpieh a soft dry
cloth. do not scrub hard to avoid damage the serfticstill not completely clear, moisten cloth wibne of the
following solvents:

— Isopropyl alcohol
— Ethyl alcohol
Solvents other than those mentioned abovedamage the polarizer. Especially, do not use thevitng:
— Water
— Ketone
— Aromatic solvents

13.1.7 Do not attempt to disassemble the LCD Madule

13.1.8 If the logic circuit power is off, do notgp the input signals.

13.1.9 Avoid using the same display pattern lomget{continuous ON segment).Software must be prdparehat the
pattern will be changed

TIANMA MICROELECTRONICSCO,, LTD www.tianma.eu 16/23
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13.1.10 To prevent destruction of the elements tafics electricity, be careful to maintain an optimuwork
environment.

a. Be sure to ground the body and electridiapges when handling the LCD Modules. It is prefde to use
conductive mat on table and wear cotton clothescarductive processed fiber. Synthetic fiber is not
recommended.

b. Tools required for assembly, such as swigerons, must be properly ground.

c. To reduce the amount of static electrigignerated, do not conduct assembly and other woderudry
conditions.

d. The LCD Module is coated with a film to feat the display surface. Be careful and slow wheeling off
this protective film since static electricity mag generated. It is recommended to use ionic famawwhine
when operating. It is recommended to remove thteption foil slowly (> 3 sec.).

e. It is preferable to wear gloves etc, toidwetamaging the LCD. Please do not touch electradésbare hands
or avoid any other contamination.

13.2 Storage precautions
13.2.1 When storing the LCD modules, avoid exposudirect sunlight or to the light of fluorescéatps.
13.2.2 The LCD modules should be stored underttirage temperature range. If the LCD modules vélktored for a
long time, the recommend condition is:
Temperature : 5°C ~ 40°C
Relatively humidity: 80%
13.2.3 The LCD modules should be stored in a ofgaironment or room, free from acid, alkali andrhfad gas.
13.2.4 Store the module in anti-static electricityitainer and without any physical load.

13.3 Transportation precautions
The LCD modules should be no falling and violerdcting during transportation, and also should awidessive
press, water, damp and sunshine.

13.4 Soldering
13.4.1 Use the high quality solders, only solderlt® terminals.
13.4.2 No higher than 280°C and time less thars8etnd during soldering.
13.4.3 Rewiring: no more than 3 times.
13.4.4 When you remove connector or cable solderd® terminals, please confirm that solder idyfuhelted. If you
remove by force, electrodes at I/O terminals magdmmaged (or stripped off). It is recommended ®sader
suction machine.

TIANMA MICROELECTRONICSCO,, LTD www.tianma.eu 17/23
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14. LCD Module Part Numbering System

™™ | 0616 | A|| G Hi | W|| G N | A
7 B 9 X < = > 4
NO. Explanation
7 | TIANMA module indicating
8 Module type: 96 columndh 16 rows
9 | TIANMA module series: A series
LCD type
G | Negative, FSTN
) Backlight type
’ H Transmissive, without LED
< Temperature range
W ‘ Wide temperature
_ | Technology
~ G |coc
> The color of backlight
N | Without a backlight unit
" Module type
) A ‘ Basic function, without the DC/DC and TemperatG@mpensation circuit
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Appendix A
Inspection items and criteria for appearance defest
Items Contents Criteria
Protective Glue No clear defects
Cover Tape Covering all of the chip and no clear crimple
Leakage Not permitted
Rainbow According to the limit specimen
Wrong polarizer
gp Not permitted
attachment
Not counted Max. 3 defects allowed
Polarizer Bubble between
polarizer and glass f<0.3mm 0.3mmf 0.5mm
Scratches of polarizer According to the limit sjpeen
Not counted Max. 3 spots allowed
Black spot  (in X<0.20mm 0.20mmX 0.5mm
viewing area)
X=(a+h)/2
Max. 3
Not counted Max. 3 lines allowed | SPots (lines)
Black line (i allowed
viewing area) 0.02mma 0.05mm
a<0.02mm
b 2.0mm
Progressive ,
Not permitted
cracks
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MODULE No.: TM9616AGHWGNA V2.0
Iltem Contents Criteria
Cracks on pads
P a b c
Max. 2
3mm W/5 T/2 Cracks
allowed
2mm W/5 T/2<C<T
Cracks on contact side a b
3mm T/2
2mm T/2<b<T
C shall be not reach the seal are Max. 5
Glass Max.2 | cracks
Cracks _ cracks | 5i1owed
Cracks on hon-contact side a b allowed
3mm T/2
2mm T/2<b<T
C 0.5mm
d SW/3
Corner cracks
o<z o
f<2.0mnf
allowed
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Appendix B

Inspection items and criteria for display defects

ltems

Contents

Criterion

Open segment or open common

Not permitted

Short

Not permitted

Wrong viewing angle

Not permitted

Contrast radio uneven

According to the limit spesim

Crosstalk

According to the limit specimen

Not counted Max.3 dots allowed
X<0.1mm 0.1mmX 0.2mm
X=(a+b)/2
Pin holes and Max.3
cracks in dots
segment (DOT) Not counted Max.2 dots allowed allowed
0.1mm A 0.2mm
A<0.1mm
D<0.25mm
Not counted Max.3 spots allowed
Black spot (in X<0.1mm 0.1mmX 0.2mm
viewing area)
Max.3
X=(a+b)/2 spots
(lines)
Not counted Max.3 lines allowed allowed
Black line (in
viewing area) 0.02mm a 0.05mm
a<0.02mm
b 0.5mm
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Items Content Criterion
Not counted Max. 2 defects allowed
X @0.1mm 0.1mm x 0.2mm
x=(a+h)/2 Max.3
defects
allowe
d
Not counted Max. 1 defects allowed
Transfor- 0.1mm a 0.2mm
mation a@0.1mm D>0
of segment
Max.2 defects allowed
0.8W a 1.2W
a = measured value of width
W = nominal value of width
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