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1. LCD Module Part Numbering System
TM | 12864 | N||C || C|IW || V|]IG|]|Y]||S||C
@ @ ® ® 6 6 @ © @
NO. Explanation
O | TIANMA module indicating
(2 | Module type: 128 columns X 64 rows
3 | TIANMA module series (A,B,C,D...)
LCD type
@ C | Positive, FSTN
® Backlight type
C Transflective, LED
® Temperature range
W ‘ Wide temperature
@ Viewing Angle
v ‘ Wide viewing direction
Technology
G |coG
© The color of backlight
Y ‘ Yellow-green
Module type
S ‘ Standard
@ Function choice
c | onlypC-DC
TIANMA MICROELECTRONICS CO., LTD 3/28
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2 Basic specification
Item Contents
LJTN LISTN BEFSTN L
LCD type
M positive [Inegative
LCD Duty Wo6S []128 (1240 116
LCD Bias mi/9 (11/12 [11/16 L11/5
Polarizer Ureflective Btransflective | [Jtransmissive
LCD background color | Ulgrey Bycllow/green | [blue-black Lwithout
Segment color [Iwhite M blue-black (]
Backlighting BLED LJEL LICFL Uwithout
LED type BMecdge [ Jarea (] [
Backlighting color [Iwhite B ycllow/green | [1blue Uwithout
View direction W6:00 [112:00 [19:00 LIWide View
Operating temperature | [J0'C~50C W-20°C~70C (]
Storage temperature [1-20°C~60C W-30°C~80C
Controller LJT6963C [JS1D13305 [JS1D13700 M S6B0724
Frame [JSPCC(black) | [1Zinc plated [Istainless steel | Mwithout
Technology LISMT [JCOB BCOG L]
Power supply [single +3.3V | Msingle +3.0V | [1dual Utriplex
Data Transfer B8 Bit Parallel | [ 14 Bit Parallel | [1Serial [
2.1 General

The TM12864NCCWG Graphics LCM unit consists of 128 columns X 64 rows dot-matrix LCD panel, LCD driver,
controller LSI on a single IC .

2.2 Features
€ Wide viewing direction. Wide Operating temperature.
€ Requirements on environmental protection: RoHS.

Notes:
® Color tone can slightly change with temperature and driving voltage.
® (Color tone will be changed by backlight.

TIANMA MICROELECTRONICS CO., LTD 4128
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3 Mechanical data
Parameter Standard Value Unit
Display type Dot-matrix module --
Number of dots (W X H) 128X 64 --
View area (W X H) 59.0 X 30.50 mm
Active Area (WxH) 55.0 X27.48 mm
Dot Size (WxH) 0.39 X 0.39 mm
Dot Pitch (WxH) 043 X 043 mm
Module size(W X HXD) 70.0 X 43.0 X 8.8(MAX) mm
Module outline dimensions Refer to page 6-“Outline drawing” --

4 Absolute maximum ratings

(Without LED backlighting ,Ta=25"C)

Parameter Symbol Min Max Unit Remark
Logic circuit suppl
s PPy Voo 03 3.0 v
voltage
LCD driving voltage Vicep -0.3 9.0 A\
Operatin
perating Top 220 +70 C
temperature range No
Storage temperature o Condensation
Tst -30 +80 C
range

Notes:

® LCD operating voltage Vi cp=V( —Vss.

malfunction and cause poor reliability, and its service life will reduce.
® V,>Vgg must be maintained.

If the module is above these absolute maximum ratings. It may become permanently damaged. Using the
module within the following electrical characteristic conditions are also exceeded, the module will

TIANMA MICROELECTRONICS CO., LTD
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72.2£0.2

Lre. £V 4]
70.2+0.2 (9.0}
- 70.0£0.2 " - PIN | swsoL PIN | snmo
ﬂb 5.5 59. 0(MIN V. 4) ~ { 1 NC 11 | 3+
— —n I -
A :w ] 2 | vo f| 12 | vour
4 T Lo 3 v o3| vss
ot ) 2 g5 | I 4 1 vs 14 | vop
u ® 5 | v 5] st
L= T & FRONT 6 | vi || 16 | scL
=N DOTS: 128X64 V-2 - Ll w
A s = W‘ 2 > - H 8 C2+ 18 | /RES
S e = 9 o+ |19 | /st
7 10 |c-f 2 | N
PROTECT TAPE =
M 5 DETAIL A:
\ﬂ

BLACK SILICONE
(1.1 MAX) (1.1 MAX)

0.394
0. 04—~

FPC

]
- 0,39 +—
BLACK SILICONE 0,04
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STIFFENER "\_CONTACT SIDE
0.310.05
LED BACKLIGHT
i \\ DETAIL B: DETAIL C:
: : 1.20£0.05
e 0.6 "

2.1+ f 6801010 _ =
NOTES: 2
1. DISPLAY TYPE: FSTN =
2. VIEWING DIRECTION: 6:00
3. POLARIZER MODE: TRANSFLECTIVE/POSITIVE o 128X64 DOTS -R0.5
4. LOGIC VOLTAGE: 3.0
5. LD OPER. VOLTAGE: 9.0V ot . o
6. DRIV 1/65 DUTY  1/9 BIAS —]
£ DRIVE IO ooV = — ___________E____________s____________% TTAN-MA MICROELECTRONICS (0,
8. STORAGE TEMP.: -30° C-+80° € st s 22/F., CASTIC Building, Shennan Road, Central, Shenzhen, China
9. CONTROLLER: S6B0724401-B0CY 680724
10. BACKLIGHT: LED (YELLOW-GREEN, 4 LAMPS AT EACH SIDE) DRAWN BY: "

(4. 1Y, 40nA (TYPE), 80nd (14X)) — - TTTLE: THL2864NCCVGTSC
11. CONNECTOR: FPC CHECKED BY:
12. UNMARKED TOLERANCES:  +0. 3mm ” . - ; e NO: -2
13, CONTROL DINBASIONS: [— REV DESCRIPITION DATE APPROVED BY:
14, REQUIREMENTS ON ENVIRONMENTAL PROTECTION: RoliS; /A -2 CHANGED LED QUTLINE 06-11-30 | CONFIRMED BY: DWG NAME: C -2

M TIANMA

5. Outline Drawing
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6. Circuit

6.1 Block Diagram

DRAWN BY: TITLE: 128e4ncewvGyse c-1 | (7 ‘W‘
CHECKED BY:

PURPOSE:
APPROVED BY. UNIT: SCALE. | SHEET NO; 1 OF 1

TIANMA MICROELECTRONICS CO,, LTD
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6.2 Recommend power supply circuit
Only for reference.
VDD
| |
MS INTRS
VI
) Vss
C1EE__ yout
C4+
C1 o
C1 Cl-
C1+
crdE k2"
Cc2
VR
e
C2 -t
= V1
C2 -t
] V2
iﬁ"'_ V3
C2 -t
—=—_—| V4
L J
Vss
Value of external Capacitance
ltem YValue Unit
C1 10t047
ik
c2 047 to 1.0
TIANMA MICROELECTRONICS CO., LTD 81/28
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7 Pin connections
Pin No. | Symbol Level Description

1 NC -

2 VO -

3 V4 - Power supply voltage for LCD

4 V3 - V0=V1=V2=V3=V4=VSS

5 V2 -

6 Vi -

7 C2- - Capacitor pin for voltage converter

8 C2+ - Capacitor pin for voltage converter

9 Cl+ - Capacitor pin for voltage converter

10 Cl- - Capacitor pin for voltage converter

11 C3+ - Capacitor pin for voltage converter

12 VOUT - DC/DC voltage converter output

13 VSS ov Ground

14 VDD 3.0V | Power supply voltage for logic

15 SI H/L Serial input data

16 SCL H/L Serial input clock

17 RS H/L Register select input pin (H: Data, L: control)
18 /RES H/L Reset input pin (active at low)

19 /CS1 H/L Chip select input pin (active at low)
20 NC -

TIANMA MICROELECTRONICS CO., LTD 9/28

Company confidential. Duplication or disclosure prohibited. All rights reserved




M TIANMA

8 Instruction Code & Timing characteristics

8.1 COMMAND
RW | DB7 | DBG | DBS | DB4 | DB3 | DB2 | DB1 | DBO Description
Turn onfoff LCD pane
Display OMN § OFF 0 0 1 0 1 o 1 1 1 DON | When DO = 0: display OFF
When DON = 1: display ON
Initial display line 0 0 0 1 STS5 | ST4 | ST2 | ST2 | ST1 | STO | Specify DDRAM line far COMOD
Set page address 1] 0 1 0 1 1 P2 P2 P FO | Setpage address
Set column address MSB 0 0 0 0 0 1 YT Y6 ) 4 Set column address MSB
Set column address LSB 0 0 0 0 0 o W3 W2 e W0 | Set column address LSB
Read status 0 1 BUSY | ADC | ONCF | FEEE 0 0 0 0 Read the internal status
Write display data 1 0 Wits data Write data into DDRAM
Read display data 1 1 Read data Read data from DORAM
Select SEG output direction
When ADC = 02 normal direction
ADC select 0 0 1 0 1 o 0 0 0 ADC (SEGD—=SEG131)
When ADC = 1: reverse direction
(SEG131=SEGD)
Select normal | reverse display
Reverse display ON / OFF 0 0 1 0 1 ] 1] 1 1 REY | When REV = 0t normal display
When REV = 1: reverse display
Select normalientire display OMN
S n n When EON = 0: normal display.
Entire display OMN f OFF 0 0 1 0 1 ] 1] 1 1] EON When EON = 1 entire display
OM
LCD kias select 0 1 0 1 o 0 1 BIAS | Select LCD bias
Set modify-read o0 1 1 1 i) o0 0 o0 Set medify-read mods
Reset modify-read 0 1 1 1 ] 1 1 1 0 release modify-read mode
Reset 0 0 1 1 1 ] 1] 0 1 0 Initialize the internal functions
Select COM output dirsction
When SHL = 0: normal direction
SHL select 0 0 1 1 0 o SHL ¥ ® ¥ (COMI—=COMBS)
When SHL = 1: reverse direction
(COME3I—COMD)
Power contral 0 0 1] 0 1 ] 1 WiC VR WF | Confrol power circuit operation
: - " - o Select internal resistance ratio of
Fegulator resistor select 1] 0 1] 0 1 o 1] R2 R1 R the regulator resistor
Setreference votage ol o | 1] o | o] o o/ o | o | 1 |Setrerencevoagemode
Set reference voitage 0 | o | x| « |svs|sva|svs|sv2| sv1| svo | Setreference voltage register
register
Set static indicator mode 0 1 0 1 o 1 1 0 SM | Set static indicator mode
Set stafic indicator register 0 0 * * " ® * x 51 S0 | Set static indicator register
o Compound Instruction of display
Power save - ) - ) - ) - ) - OFF and entire display ON
HOP ] 0 1 1 1 o 0 0 1 1 MNon-Cperation command
Test Instruction_1 o 0 1 1 1 1 ¥ :< X = Daon't use this instruchion
Test Instruction_2 ] il 1 o 1] 1 * * * ® Don't use this insfruction
TIANMA MICROELECTRONICS CO,, LTD 10/28
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8.2 AC characteristics
Note: Please refer to IC: S6B0724 data sheet for more details.

Serial Interface Characteristics

tcss fcHs

'y
Y
'y
Y

C31B ;
(C52) \

tass taHs

RS X

» tovs
DB6 B
(scLk) 0-9VooeNle 0.1Voo % N

DB7 p y
(SID) X X

&

Y

Y

Y
'
Y

A
L
A
L

Figurel. Serial Interface Characteristics

(VDD = 2.4 to 3.6V, Ta = -40 to +85C)

ltem Signal | Symbol Min. Typ. Madx. Unit Remark
Serial clock cycle DBG tCvs 250 - -
SCLK high pulse width (SCLK) twHS 100 ) . ns
SCLK low pulse width ' twLs 100 - -
Address setup time RS tass 180 . - s
Address hold time taHS 150 , -
Data setup time DB7 tnss 100 - - e
Data hold time (SID) tDHS 100 - .
C51B setup time tcss 150 - -
CS1B hold time CS1B tCHS 150 - - ns
TIANMA MICROELECTRONICS CO., LTD 11/28
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Reset Input Timing

RESETB \4

| 1

trw

1%

Internal -
otatus X During reset Reset complete
Figure2. Reset Input Timing Diagram
(vDD =2.41t0 3.6V, Ta=-40t0 +85°C)
Item Signal Symbol Min. Typ. Max. Unit Remark
Reset low pulse width RESETE trw 1.0 - - us
Reset time - tr - - 1.0 us
TIANMA MICROELECTRONICS CO,, LTD 12/28

Company confidential. Duplication or disclosure prohibited. All rights reserved




M TIANMA

8.3 Instruction setup flow

User Syshern Sefup by Exemal Pins

Start of Infialization |
Poweer O (VD - VEs) with Keeping the RESETB Fin="1"
i
Waiting for Stabilizing the Power
RESETE Pin="H"

Llzer Application Setup by Intemal Instructions
ADC Select
[SHL Select]
ILCD Bias Select;

|

Tum On the Voltage Converter by Intemial Instucions
[Power Controt W2=1, WR=0, VF=0]

1 Waiting for 5% rising of VOUT

Tum On the Vaoltage Regulator by Intemal Irstructions
[Fower Confrol. VC=1, VR=1, VF=(]

| Waitng forZ 1ms

Turn On the Voltage Follower by Intemal Insiructions
[Power Confrol: VC=1, VR=1, VF=1]

J

Set the LCD Cperatng Volags by Intemal Instruzions
[Regulator Resisior Salect
[Reference Voliage Register 3]

|

Waiting for Stabiizng the LCD Power Levels

|

End of Initialization I

Initialization with the built-in power supply circuits

TIANMA MICROELECTRONICS CO., LTD 13/28
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End of Initialization l

'

Display Data RAM Addressing by Instruction
[Instial Di=play Line]
[Zet Page Address)
[Set Column Address)

'

Write Inttial Display data

'

Turn Display OM by Instruction
[Cisplay QMCFF: DOMN=1]

¢

End of Data Display I

Data displaying

TIANMA MICROELECTRONICS CO., LTD 14728
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9 DC characteristics

iVss =0V, Voo=24to 5.5 Ta =-401o 85°C)

Item Symbol Condition Min. Typ. Max. Unit Pin used
o b t 24 - 36 )
Operating voltage (1) Voo ;;éid Dy product 2 v LY VDD *1
Operating voltage (2) W0 45 - 15.0 W Vo2
High Wik 0.8vVoD - VoD )
Input voltage A" *3
Low WL Vg - 0.2VoD
Output High WoH loH = -0.5mA 0.8voD - VoD Y ”
voltage Low VoL loL = 0.5mA Vss - 0.2Voo
Voo = 3.0V
Input leakage current I Vi = VoD of Vs -1.0 - +1.0 A *H
Cutput leakage current loz YIN = VoD or Vas -30 - +3.0 wA bl
LCD driver ON . — AEar W — O _ SEGn
resistance Rom Ta=25C, V0 =8y 20 30 ko COMR *7
. Internal | fosc Voo =3.0V 27 435 545
;?Escgllga;glr Ta=25C kHz CL*3
AUENTY | External | fou Duty ratio = 1/65 409 | 545 | 6.81
= 2 24 - ]
solt =3 24 - 50
Voltage converter Vel v Vil
input voltage x4 24 - i7h
w5 24 - 30
: 21 =31 =4[ =5
Valt *
i'ﬁgj_ i’é?t‘;zrf VOUT | voltage conversion 95 99 . % VouT
’ (no-load )
voltage requiator |y 6.0 - 160 | v | vour
operating voltage ) '
Voltage follower P 3 - / /0*a
operating voltage vo 4.5 15.0 A Vo
Yoo =3.0V _ .
Reference voltage YREF - 0.05%/°C 2.04 21 216 W 10
Ta=25C
TIANMA MICROELECTRONICS CO,, LTD 15/28
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10 LED backlight characteristics Ta=25C
Item Symbol | Condition MIN. TYP. MAX. Unit
Forward voltage Ve I;=40mA 4.0 4.2 4.4 A%
Forward current I Vi=4.1V - 80 100 mA
Reverse voltage \'A -- -- -- 10 \"
Peak Wave Length Ap 569 572 575 nm
Reverse Current 1, - - - 240 mA
Luminous intensity* Bp 16 20 -- cd/m’
Luminous Uniformity* ABp 75 - - %
I;=80mA
X - - - -
Color coordinate*
Y - - - -

Note:

® Measured at the bare LED backlight unit.

® If the backlight is above these maximum ratings for long time, the service life of the LED backlight will
reduce or it will cause poor reliability.

TIANMA MICROELECTRONICS CO., LTD 16/28
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11 Optical Characteristics

11.1 Optical Characteristics Ta=25C
Item Symbol Condition Min. Typ. Max. Unit
Transmission T -- 10% 16% - -
0, ey =0° -45 - 60
Viewing Angle Cr>2 Deg
0, 0 =0° 30 - 30
0, 0, —o° -
Viewing Angle Cr>5 Deg
ey OX =0° -
0x =0°
Contrast Ratio Cr -- 10.0 --
0, =0°
-- -- 250
Turn on Ton Tamb= +22°C
0C -- -- --
-10C
Response . -- -- ="
A -20°C ms
Time - - 200
0x=0° 0y, =0° ~ ~ ~
Turn off Toff A wave, f=70Hz B _ _

11.2 Definition of Optical Characteristics
11.2.1 Definition of Viewing Angle

TIANMA MICROELECTRONICS CO., LTD 17/28
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¥ertical

8=0
Top &=0

\'\
Left \ N
ezzm“u
H=—30) \ X
e = - 1

a=0"
®=60" Bottom

11.2.2 Indication of Viewing Angle

12:00

/(EDN
9:00 —| L:/\O 3:00
=
6:00

TIANMA MICROELECTRONICS CO., LTD 18/28
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11.2.2 Definition of Contrast Ratio

Brightness
o \
} Curve of selected segment
\
\
Curve of unselected segment]
\
U | /
- \
\
j—‘
~— ‘r\\
o \
{A | > ¥
Vo
. _ __ unselected state brightness
ContraSt Ratlo - B2/B 1 " “selected state brightness
Measuring Conditions: 1) Ambient Temperature: ~ 25C
2) Frame frequency: 70Hz
3) Operating voltage: Vop=9.0V
4) Appling waveform: 1/65 duty 1/9 bias
5) View angle (9, &): (0°,0%
11.2.3 Definition of Response time Test ( LCD using DMS501)
Mon-selected state Selected state Mon-selected state
100%, /‘ \
Q0%
10% Y
Tr Tf
Turn on time: ty, = t, Turn off time: ty¢¢ = tr
Measuring Condition: 1) Operating Voltage: Vop=9.0V
2) Frame frequency: 70Hz
3) Appling waveform: 1/65 duty 1/9 bias
4) View angle (9, ¢): (0°,0%
TIANMA MICROELECTRONICS CO., LTD 19/28
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12 Reliability
12.1 Content of Reliability Test Ta=25C
Test oo
No. Test Item Content of Test o Criterion
condition
1 | High Temperature Endurance test applying the high storage 80°C
Storage temperature for a long time 240H
5 Low Temperature Endurance test applying the low storage temperature -30°C
Storage for a long time 240H
Endurance test applying the electric stress (voltage
High Temperature PPying ( 8 70°C
3 . and current) and the thermal stress to the element for
Operation . 240H
a long time
Remark1
4 Low Temperature Endurance test applying the electric stress under low -20C Remark?2
Operation temperature for a long time 240H Remake3
40°C Remake4
5 High Temperature Endurance test applying the high temperature and 90%RH
/Humidity Storage high humidity storage for a long time 24(())H
Endurance test applying the low and high
temperature cycle
.30°C<—>25°C<—>80°C<—>25°C -30 c‘C /80 OC
6 | Temperature Cycle ] ) i )
30mn  Smin  30min  Smin
10 cycles
1 cycle
o . r . 10Hz~150Hz,
7 Vibration Test Endurance test applying the vibration during L00m/s?
S,
(package state) transportation .
120min
Remark1
g Shock Test (package | Endurance test applying the shock during Half- sine wave, | Remarks
state) transportation 300m/s?,18ms Remark6
9 Atmospheric Endurance test applying the atmospheric pressure 25kPa 16H
Pressure Test during transportation by air Restore 2H
Notes:

1. Each test item applies for a test sample only once, The test sample can not be used again in any other test item.

2. The test sample is inspected after 2 hours or more storing at room temperature and room humidity after each test
item is finished.

3. The criteria refer to 11.2.

TIANMA MICROELECTRONICS CO., LTD 20/28
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12.2 Inspection of criteria

Remark
Content
NO.

Functional test is OK.

1 Missing Segment, shorts, unclear segment, nondisplay, display abnormally, liquid crystal leak are
unallowable.

) After testing, cosmetic defects should not happen, no low temperature bubbles, seal loose and fall,
frame rainbow, ACF bubble growing are unallowable in the appearance test.

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

4 After tests being executed, Contrast must be larger than 70% of its initial value prior to the tests.

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

6 No structure loose and fall.

12.3 LCD module service life

Functions, performance, appearance, etc. shall be free from remarkable deterioration within 100,000 hours under

ordinary operating and storage conditions room temperature (25°C =10°C).

12.4 Definition of module service life

®  (Contrast becomes 30% of initial value.
® Current consumption becomes threes times higher than initial value.
® Remarkable alignment deterioration occurs in LCD cell layer.
® Unusual operation occurs in display functions
TIANMA MICROELECTRONICS CO., LTD 21/28
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13 Quality level
o At T,=25C Inspection
Examination or Test .
(Unless otherwise stated) . .
Min. Max. Unit IL AQL
Under normal illumination
External . .\ :
. and eyesight condition, the Major 1.0
Visual ] See annex A II )
. distance between eyes and Minor 2.5
Inspection .
LCD is 25cm.
Under normal illumination
i iti Major 1.0
Display Defects and ~ eyesight  condition, See annex B IT .J
display on inspection. Minor 2.5
Note: Major defects: Open segment or common, Short, Serious damages, Leakage
Miner defects: Others
Sampling standard conforms to GB2828
TIANMA MICROELECTRONICS CO., LTD 22128
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14 Precautions for Use of LCD Modules

14.1 Handling Precautions

14.1.1 The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a high place, etc.

14.1.2 Liquid in LCD is hazardous substance, if the display panel is damaged and the liquid crystal substance inside it
leaks out, be sure not to get any in your mouth, if the substance comes into contact with your skin or clothes,
thoroughly and promptly wash it off using soap and water.

14.1.3 Do not apply excessive force to the display surface or the adjoining areas since this may cause the color tone to
vary.

14.1.4 Don’t touch, push or rub the exposed polarizer covering the display surface of the LCD module with anything
harder than an HB pencil lead, the polarizer is soft and easily scratched, handle it carefully.

14.1.5 Don’t put or attach anything on the display area to avoid leaving any marks on.

14.1.6 If the display surface is contaminated or becomes dusty, breathe on the surface and gently wipe it with a soft dry
cloth. do not scrub hard to avoid damage the surface. If still not completely clear, moisten cloth with one of the
following solvents:

— Isopropyl alcohol
— Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer. Especially, do not use the following:
— Water
— Ketone
— Aromatic solvents

14.1.7 Do not attempt to disassemble the LCD Module.

14.1.8 If the logic circuit power is off, do not apply the input signals.

14.1.9 Avoid using the same display pattern long time ( continous ON segment).Software must be prepared so that the
pattern will be changed

14.1.10 To prevent destruction of the elements by static electricity, be careful to maintain an optimum work
environment.

a. Be sure to ground the body and electric appliances when handling the LCD Modules. It is preferable to use
conductive mat on table and wear cotton clothes or conductive processed fibre. Synthetic fibre is not
recommended.

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

c. To reduce the amount of static electricity generated, do not conduct assembly and other work under dry
conditions.

d. The LCD Module is coated with a film to protect the display surface. Be careful and slow when peeling off
this protective film since static electricity may be generated. It is recommended to use ionic fan or machine
when operating. It is recommended to remove the protection foil slowly (> 3 sec.).

e. It is preferable to wear gloves etc, to avoid damaging the LCD. Please do not touch electrodes with bare hands

or avoid any other contamination.

14.2 Storage precautions
14.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent lamps.
14.2.2 The LCD modules should be stored under the storage temperature range. If the LCD modules will be stored for a

long time, the recommend condition is:
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Temperature : 5C ~ 40C
Relatively humidity: <80%
14.2.3 The LCD modules should be stored in a clean environment or room, free from acid, alkali and harmful gas.

14.2.4 Store the module in anti-static electricity container and without any physical load.

14.3 Transportation precautions
The LCD modules should be no falling and violent shocking during transportation, and also should avoid excessive

press, water, damp and sunshine.

14.4 Soldering

14.4.1 Use the high quality solders, only solder the I/O terminals.

14.4.2 No higher than 280°C and time less than 3-4 second during soldering.

14.4.3 Rewiring: no more than 3 times.

14.4.4 when you remove connector or cable soldered to I/O terminals, please confirm that solder is fully melted. If you
remove by force, electrodes at I/O terminals may be damaged (or stripped off). It is recommended to use solder

suction machine.
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Appendix A

Inspection items and criteria for appearance defects

ltems

Contents

Criteria

Protective Glue

No clear defects

polarizer and glass

Cover Tape Covering all of the chip and no clear crimple
Leakage Not permitted
Rainbow According to the limit specimen
Wrong polarizer )
Not permitted
attachment
Not counted Max. 3 defects allowed

Polarizer Bubble between

$<0.3mm

0.3mm< ¢<<0.5mm

Scratches of polarizer

According to the limit specimen

Black spot  (in

viewing area)

Not counted

Max. 3 spots allowed

X<0.20mm

0.20mm<X<0.5mm

X=(a+b)/2

Max. 3
Not counted Max. 3 lines allowed spots (lines)
Black line (in | § allowed
viewing arca) tij 0.02mm<<a<<0.05mm
o a<0.02mm
h b<<2.0mm
. // //
Progressive
g Y e - \B(// // Not permitted
cracks 7
e //
e
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Appendix A (continued)
Item Contents Criteria
Cracks on pads
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
/ s <3mm <T/2
p 9
y i <2mm T/2<b<T
C shall be not reach the seal area Max. 5
Glass Max. 2 cracks
Cracks cracks allowed
Cracks on non-contact side a b allowed
L C
o <3mm <T/2
o /L( 0 I
T <2mm T/2<b<T
T
- C<0.5mm
S d<SW/3
Corner cracks
e<2.0mm? ﬁ:ﬁk:
£<2.0mm?>
allowed
f
£
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Appendix B
Inspection items and criteria for display defects
Items Contents Critera
Open segment or open common Not permitted
Short Not permitted
Wrong viewing angle Not permitted
Contrast radio uneven According to the limit specimen
Crosstalk According to the limit specimen
—} ,‘_ Not counted Max.3 dots allowed
Q
= U / / / X<0.1lmm 0.Imm<X<0.2mm
<
== etaooy2
Pin holes and Q—I L' Max.3
cracks in dots
segment (DOT) -] Not counted Max.2 dots allowed allowed
él; 1
0.Imm<A<0.2mm
A<0.lmm
D<0.25mm
Not counted Max.3 spots allowed
Black spot (in X<0.lmm 0.lmm<X<0.2mm
viewing area) =2
L 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
o a<0.02mm
o ' b<<0.5mm
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Appendix B (continued)
Items Content Critera
Not counted Max. 2 defects allowed
o}

<

{ 7 x<<0.1lmm 0.1lmm<x<0.2mm
—

D x=(at+b)/2 Max.3
defects
allowe

d
D7 QEO Not counted Max. 1 defects allowed
Transfor- D D 0.lmm<a<<(0.2mm
mation a<<0.lmm D>0
of segment

Max.2 defects allowed

0.8W=<a<1.2W

a = measured value of width

W = nominal value of width

W o
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