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1.General Specifications

ltem Contents Unit Note
LCD Type Color STN -
Display color 65K - 1
LCD Duty 1/70 -
LCD Bias 1/9 -
Viewing Direction 6:00 0’<|3|0
Viewing Area(WxH) 21.55x15.43 mm
Active Area(WxH) 20.12x13.43 mm
Number of Dots 96(RGB)*64 mm
Dote Size(WxH) 0.20%0.20 mm
Dot Pitch(WxH) 0.21x0.21 mm
Controller ST7628 -
Vb 2.8 \Y
Vop 9.5 V

Refer to outline

Outline Dimensions )
drawing on next page

Operating

-20~+70C -
Temperature
Storage -30~+80°C )
Temperature
Weight 2.74 g
3-wire,4-wire serial bus
Data transfer and 8 bit/4 bit parallel
bus(8080 or 6800)
Polarizer Mode Transm|§3|ve -
/Negative

Note 1: Color tune is slightly changed by temperature and driving voltage.



TM9664A2KFWG V1.0

MODEL No.

NMTianma

2. Outline Drawing

PIN DESCRIPTION
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3. Circuit Block Diagram

3.1 Circuit Block Diagram
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3.2 POWER SUPPLY Circuit Block

VDD P8Y
{j}} LOUF 10V
L VM | | X
DLt VLCD \
1. 0UF 25V
X\ OOUT ]
LOUF 10V
VGOUT N !
ED A OLED+
FD K oLED-
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4. Absolut e Maximum Ratings(Ta=25"C)

ltem Symbol Min. Max. Unit Note
Power Supply Voltage Vbb 03 30 \%
Power Sf(L)erEIC):/S/oItage Vop 03 18.0 Vv
Logicvsoiﬁ’::; Input Vi |03 Vop+0.5 v 12
Operating Temperature Top -20 +70 T
Storage Temperature Tst -30 +80 T

Notes:

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 malfunction and cause poor reliability.

2. Vpp >Vss must be maintained.



NMTianma

MODEL No. : TM9664A2KFWG V1.0

5. Electrical Specifications and Instruction Code

5.1 Electrical characteristics (Ta=25"C)

Parameter Symbol | Condition Min | Typ Max Unit | Note
Operation Vop | Ta=25C | 92 | 95| 98 | Vv | 1
voltage
Input ‘H’ Vi Vpp=2.8V | 0.8Vpp - Vbp \Y
voltag
e v V||_ VDD=2.8V Vss - 0-2VDD V
O“ttp” H | Von - 0.8Voo | - | Voo | V
Volt
SO0 U | Va i Vss | - |02Vpo | V
Current Normal
Consumption lee mode ) ) 3 mA 2
Note:
1: IC default setting, Duty:1/70,Bias:1/9.
2: Display full white, exclude backlight.
5.2 LED backlight specification
ltem Syrlnbo Condition Min Typ Max Unit Note
Forward voltage V¢ [=15mA 3.2 Vv
Forward Normal lon 1-chip 15 mA
current
Luminance Lv l=15mA | 2600 Cd/m?
Average 80%
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5.3 Interface Signals

V1.0

Pin No. Symbol 1/0 Function

1 LED K P Power supply for LED(-)
2 LED_A P Power supply for LED(+)
3 A0 I Register select input pin.
4 RW_WR I Read/Write select pin

5-12 D0-D7 I/O 8-Bit Data  bus
13 E RD I Read/Write select pin
14 RST I Reset signal input pin
15 IF1 I Parallel/Serial data input select input
16 IF2 I Parallel/Serial data input select input
17 IF3 I Parallel/Serial data input select input
18 ICS I Chip select input pins
19 VDDI Power supply for logic circuit
20 VSS Ground
21 VM The I/O pin of LCD bias supply voltage
22 VDDA Power supply for LCD
23 VLCD Positive LCD driver supply voltages
24 XVOOUT Negative LCD drive supply voltages.
25 VGOUT Bias LCD driver supply voltages
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5.4 Initialization Table

Hex |Command Al |/RD|/MWR| D7 | D6 | D5 | D4 | D3 | D2 | DT | DD Funcrtion Ref

{00h) |NOP 0 1 1] 0 0 1] 0 0 0 0 0 |MoOperation .11
(01h) |SWRESET 0 1 0 0 0 0 0 0 0 0 1 [Softwars reset 812
(04h) (RDDID 0 1 1] 0 0 0 0 0 1 0 0 |Read Display ID 9.1.3
il 0 9 - - - - - - - - |Durmny read
1 0 1 |IDA7 | ID1& {1015 (1D14]1D13 [1D12]1D11 | 1D10 |ID1 read (D23-D18)
1 0 1 1 [ID26|ID25 (1024 |ID23 (1022 |1D21 | 1020 (ID2 read (D15-D8)
1 0 1 |ID37|ID36 {1035 (1D34 11033 (1032|1031 | 1D30 (103 read (D7-00)
(09h) (RDDST 0 1 0 ] 0 0|0 1 0 0 1 |Read Display Status 9.1.4
1 0 1 - - - - - - - - |Dummy read
1 0 1 |5T31|ST30|ST29|ST28|STIT|ST26|ST25 | ST24 |(D31-D24)
1 0 1 |ST23| 5722|5721 |5T20|ST18|ST1E8|ST17 | 5T16 |{D23-D1E)
1 0 1 |ST15|ST14 [ST13|ST12|ST11|ST10| 3T9 | ST [(D15-D8)
1 0 1 ST7 | 5TG | STS | ST4 | 5T2 | 572 | 5T1 | STO [{D7-D0)
(0AR) |RDDPM 0 1 0 0 0 o] 0 1 0 1 0 |Resad Display Power Mode 2.18
il 0 9 - - - - - - - - |Durmny read
1 0 1 D7y (De | D5 | D4 (D3| D2 0 0
(0Bh) [RDDMADCTR 0 1 1] 0 0 4] 0 1 0 1 1 |Read Display MADCTR 2.1.6
1 0 1 - - - - - - - - |Durmmy read

(OCh) |RDDCOLKMCD [ 1 1] ] 0 1] 1] 1 1 0 0 |Read Display Pixel Format 917

1 0 1 - - - - - - - - |Dummy read

(0Dh) [RODIM 0 1 1] 0 0 a 0 1 1 0 1 |Read Display Image Mode  [2.1.8

1 0 1 - - - - - - - - [Dummy read

(DER) |RDDSM 0 1 0 0 0 o] 0 1 1 1 0 |Resad Display Signal Mode 210

1 0 1 - - - - - - - - |Bummy read

Read Display Self-diagnostic

(0Fh) (RDDSDR 0 1 0 0 0 0 0 1 1 1 1 2.1.10)
result
1 0 1 - - - - - - - - [Dummy read
1 0 1 O7 | D6 D> | D4 )0 0 0 0

-10-
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(10h) |SLFIM 0 1 0 0 0 0 1 0 0 1] 0 [Slesp in & booster off 2111
{(11h) |SLPOUT 0 1 1] 0 0 1] 1 0 0 0 1  |Sleep out & booster on 2.1.12
{12h) |PTLON 0 1 0 0 ] 0 1 0 0 1 0 |Partial mode on 2.1.13
{13h) [NOROM 0 1 0 0 ] 0 1 0 0 1 1 |Partial off (Normal) 2.1.14
(20h) [INVOFF 0 1 0 0 0 1 0 0 0 0 0 |Dizplay inversion off (normal) [2.1.15
{Z1h) |INVON 0 1 1] 0 0 1 1] 0 0 0 1 |Display inversion an 2.1.16
APOFF Al pixed off (Only for test 2.1.17
(22h) 0 1 0 ] ] 1 0 0 0 1 0
purpose)
APOM All pixel an (Only for test 2.1.18
(23h) 0 1 0 a ] 1 0 0 0 1 1
purpose)
(25h) |WRCNTR 0 1 0 0 0 1 0 0 1 1] 1 [|Write confrast ERARE
1 1 0 0 Evie | EVS | EV4 | EV3 | EVZ | EV1 | EVD [EV=010127
{28h) |DISPOFF o |1 ]lo]o|of|1]0]|1]|0]| 0| 0 Displaydf 0.1.20
{29h) |DISPON o1 |o|lo]lofl1]o]1]0]|0 1 |Display on 8.1.21
(2Ah) [CASET 0 1 0 0 0 1 0 1 0 1 0 |Column address st R
1 1 0 0 | %56 | X55 | ®54 | 53 | 52 [ 51 | *50 [¥_ADR start: 0- X5- 61h
1 1 0 0 | XE6 | XES | ¥E4 | XE3 | XE2 | XE1 | ¥E0 |¥_ADR end: X5~ XE -~ 61h
(2Bh) (RASET 0 1 0 0 0 1 0 1 0 1 1 |Row address set 8123
1 1 0 0 | vse | ¥sS | ¥4 [¥23 | Y32 | ¥51 | v20 |Y_ADR start 0- V5 4Sh
1 1 0 0 | ¥E& | YES | YE4 | ¥E3 | YE2 | YE1 | ¥EO |¥_ADR end: ¥S- YE- 45h
[2Ch) |RAMWR 0 1 1] 0 0 1 1] 1 1 0 0 |Memoary write 3.1.24
1 1 0 OF | De (D5 (D4 (D3| D2 D 0o |Writz data
Color set for 256 or £k color
(2Dh) |RGBSET o1 |lo|lo]lofl1]o]1]1]0 1 2125
display
1 1 0 - - RS | R4 | R3 | R2Z | R1 RO |Red tone (DO0OD)
1 1 0 : : : : : : : N
1 1 0 - - RS | R4 | R3 | R2 [ R1 RO |Red tone (11111)
1 1 1] - - G5 | G4 | 33 | G2 | 31 | GO |Green tone {000000)
1 1 0 : : : : : : : S
1 1 1] - - G5 | G4 | G3 | G2 | G1 | GO |Greentone (111111)
1 1 1] - - B3 | B4 | B3 | B2 | B1 B0 (Bluetons (00000)
1 1 0 : : : : : : : S
1 1 0 - - B3 | B4 | B3 | B2 | B1 BO |Bluetons(11111)
(30h) |PTLAR 0 1 1] 0 0 1 1 0 0 0 0 |Partial startfend addreas st 212
1 1 0 0 |[PS& | PSS | PS4 | PS3 | PS2 | PS1 | PSD |Start address (0~69)
1 1 0 0 | PEG | PES | PE4 | PE3 | PEZ | PE1 | PED |End address (0~69)

-11-
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(33h) [SCRLAR o1 0 oo 1 1 (0|01 1 |Scrol Area 0.1.37
1 1 0 0 |TFAE|TFAS|TFA4|TFAL|TFAZ|TFAT | TFAD [TFA=0~T0
1 1 0 0 [VSAE|VSAS|VSA4|VSA3|VSAZ|VSAT | VSAD |VSA= 0~T0
1 1 0 [ |BFAEG |BFAS|BFA4|BFAS|BFAZ(BFAT| BFAD (BFA=0~70

{34h) |TECFF 0 1 0 0 0 1 1 0] 1 0 (0 |Tearing effect line off 2.1.29

(35h) [TEOM 0 1 0 ] 0 1 1 0 1 0 1 |Tearing effect mode set & on  [2.1.29
1 1 1] - - - - - - - M 07 medet, *17: mode2

(36h) [MADCTR 0 1 0 0 0 1 1 0 1 1 0 |Memory data access control 2130
1 1 O MY | MX[MY | ML |RGB| - - -

(37h) [VSCSAD o1 0 oo 1 10| 1 1 1 |Scrod start address of RAM 2131
1 1 0 0 |S5A6|S5A5(5544|S5A3|S5A2|S5A1| 5540 554 = 0~69

{38h) |IDMOFF 0 1 0 0 0 1 1 1 0 0 0 |ldle mode off g.1.32

(38h) |IDMON ol1]ololof1]1 10|01 |demedson 9.1.33

(34h) [COLMOD 0 1 0 ] 0 1 1 1 ] 1 0 |Interface pixel format 0.1.34
1 1 0 - - - - - | F2 [ P1 | PO |interface format

(DAR)|RDID 0 1 0 1 1 0 1 1 0 1 0 |ReadIDi 9.1.35
1 0 1 - - - - - - - - |Dummy read
1 0 1 [ID17|ID16|ID15 (1D14 (1D13]1D12]1D11 { 1D10 ({07-D0)

(DBh)|RDIC2 0 1 0 1 1 0 1 1 0 1 1 |ReadID2 2.1.38
1 0 1 - - - - - - - - |Dumimy read
1 0 1 [ID27|1D25 |ID25 (1024 (1D23|1D22|1D21 | 1D20 (i07-D0)

(DCh)|ROID3 ol1|lofl1]1|of1]1]1]0]|0 |[ReadD2 5,137
1 0 1 - - - - - - - - |Dummy read
1 0 1 [ID37|1D3& |ID35 (1034 (1033|1032 |1D31 1D30 (i07-D0)

Motz 1

a4

When /EXT connects fo H or flaating, commands which are not defined in "Cammand Table-17 are freated as NOP (00H])

command.

Note 2 Commands 104, 12H, 135, 20H, 21H, 23H, 28H, 254, 30H, 36H (Bft ML only), 384 and 39H are updafed during V-sync when

Maodute is in Sizep Ouf Mode to avold abnarmal visual effects

During Sleep In mads, these commands are updated immediafely.

Read status (09H), Read Dispiay Power Mode (0AH), Read Dispiay MADCTR (0BH), Read Display Pixel Format (0CH), Read Display

e

Image Mode (0DH), Read Dispiay Signal Mods (|

LTy

immediately both in Sleep In mode and Sleep Out mods.

and Read Display Sef

-12 -
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it {OFH) of these commands is updaled
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5.5 Interface Timing Chart

V1.0

Note: Please refer toUltraChip’s UC1681S data sheet for more details.
11.1Parallel Interface Characteristics bus (8080-series MCU)

X
AD . LA
o e —}| Te=r
I'1 Tisu Teeww
| *
s I ¥
Tesr
| A=
\ |
Toic : I Taur
P T N
WR Tumn I i_
I
|
| Tosr Tour : |
I il = L 7
D[15:0] : |
Write: . :
: TresTresrm ' Ik Tasr -—:
Tasr - | Tro/Trceu : ' ' N
RD Vi * |‘ Trod Trowem i ¢ 3
VIL | ! % TRE‘-I-I'TRI:H:M
Figure 11.1 Parallel Interface Characteristics bus(8080-series MCLU)
(V=s=0V, Vooi=1.65V to 3.0V, VDDa=2 4V to 3.3V Ta =-30 to 70°C)
Signal Symbol Parameter MIN | MAX | Unit Description
AD Taer Address setup time 10 ns |
) TanT Address held time (WriteRead) 10 ns
T | Chip select "H pulse width 1] ns
Tes Chip select setup fime {Write) 33 ns
5 Tace Chip select setup time (Fead ID) 100 ns
Trespu | Chip select setup time (Fead FM) 333 ns
Teer Chip select wait time (Write/Fead) 10 ns
Twe Wnite cycle 25 ns
WE. Tyze | Control pulse "H” duration 130 ns
Twzar Control pulse “L” duration a0 ns
Tz Fead cyele (ID) 160 nz
RD {10 Targ Control pulse "H duration (1) 45 n: | Whenread ID data
Tgor Control pulse "L duration (ID) 100 ns
Teerny | Bead ovele (FM) 450 ns )
RD (FM) | Taoru | Coniol pulse “H duration (FM) 33 s E};ﬂf“ from frame
Taromy | Control pulse "L duration (FAD) ] ns N
] Trer Data setup fime 30 ns
DI} T Data hold time 10 s

-13-
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11.2Parallel Interface Characteristics bus (6800-series MCU)

V1.0
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Figure 11.5 Parallel Interface characteristics (6800-Series MCU)

(Vss=0V, VoDI=1.65V to 3.0V, VoD&=2.4V to 3.3V, Ta=-30to 70°C)

Signal Symbol Parameter MIN | MAX | Unit Description
AD Tier | Address setup time 10 ns
) Tarr | Address hold tme (Write Fead) 10 ns
Tegw | Clup select "H pulse wadih 1] ns
Tes Chip select setup time (Write) 35 ns
IS Tacs Chip select setup time (Fead ID) 10 ns
i Tacspu | Clup select setup time (Bead FM) 335 ns
Teer Chip select wait time (Write/ Bead) 10 ns
Tesg | Chup select hold time 10 ns
Twe Write cyele 230 ns
RW Twze | Control pulse “H™ duration 50 ns
Typr | Control pulse “L” duration 130 ns
Tz Fead cvele (I 140 ns
E (D) Targ: | Control pulse “H duration (ID) 50 nz | Whenread ID data
Tpoe | Contrel pulse “L” duration (ID) 20 ns
Trery | Bead cvele (FAD 400 ns _
E (FM) Tgoepny | Control pulse “H duration (FL) 80 ns E:;E]_:ad from frame
Tarime | Control pulse “L” duration (FM) 200 ns o
] Tper | Data setup time 10 ns
DI Toer | Data hold time 10 1z

-14 -
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11.38erial Interface Characteristics (3-pin Serial)

Figure 11.6 3-pin Serial Interface Characteristics

(Vas=0V, Vooi=1.65V to 3.0V, VoDA=24V 10 3.3V Ta=-30 1o 70°C)

Signal | Symbol Parameter MIN | MAX | Uni -Dextripﬁnn
Tepy | /5 H pulze wadth 43 it
IC8 Trsg | /CS-SCL setup time(Wrte) il it
Tesg | /CS-SCL hold time(Write) i3 i
Toevew | Senal clock cyele (Write) 100 it
Tewp | SCL°H pulse wadh (Wnite) 35 it
$CL Tow | SCL L pulse wadth (Write) 35 it
Teeven | Senal clock cyele (Read) 150 it
T | SCLH pubse wadth (Read) i it
Top | SCL L pulse width (Read) il it
S Tope | Data setup time i it
Ter: | Data hold time il it

-15-
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11.4 Serial Interface Characteristics (4-pin Serial)

MODEL No. : TM9664A2KFWG

V1.0

| TswlTs:

S

Taas | | Taan
fcs VinS
Vll_ 7_ CHW
}‘ Tess ) Tecvew(Tecver | < L »
BCC

Vi | Teeaw (T: =i
Teng | Teoe
Ty W Z
$| __..*_ /7 f j,f -
! “f Vi 7
Figure 11.7 4-pin Serial Interface Characteristics
Vss=0V, Vooi=1.65Y to 3.0V, VDDa=2.4V to 3.3V Ta = -30 to 70°C)
Signal Svmbaol Parameter MIN | MAX [ Unit Description
Tess Chip select setup time &0 ns
ics Toa Chip select hold time 63 ns
' Tooe Chip select setup ime 20 ns
Tepw Chip select setup time 45 ns
Al Tzas Address setup time 30 ns
i SAH Address held time 30 ns
Tervrw | Semal clock cyele (Write) 100 ns
Toma SCL “H” pulse wadth (Wnte) 35 nz
SCL Taw SCL “L" pulse width (Wnte) 33 ns
Toevrz | Senal clock cyele (Read) 150 ns
Tomz SCL “H pulse width (Read) & ns
Tar SCL "L" pulse width (Fead) a0 ns
g Tins Data sefup fume &0 ns
Tome: Diata hold time &0 ns

-16-



NMTianma

MODEL No. : TM9664A2KFWG V1.0

6 Optical Characteristics

Conditio
ltem Symbol Min. Typ. Max. Unit Note
n
Brightness Bp ®=0° 80 200 | Cd/m? 1
Uniformity ABp ©2=0° 70% 1,2
Viewi @ +(up down) -40~+35
eving cr2 peg | 3
9 D (left right) -30~+30
Contr.ast Cr 30 40 60 - 4
Ratio
d1=0°
Response Tr ®,=0° ) ) 180 ms 5
Time T 70 i 90
NTSC o
Ratio S 25%

-17 -
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Note 1: The data are measured after LEDs are turned on for 5 minutes. LCM displays

full white. The brightness is the average value of 9 measured spots. Measurement

equipment PR-705 (®10mm)

Note 2: ABp = Bp (Min.) / Bp (Max.)x100 (%)

50cm

Detecter

Bp (Max.) = Maximum brightness in 9 measured spots

Bp (Min.) = Minimum brightness in 9 measured spots.

3~5mm

) T P -
NP N N

/T P P

L L WL

FaY Ty ™

v/ [P LS

Measurement equipment PR-705 (®10mm)

Note 3: Definition of Viewing Angle(Test LCD using DMS501)

-18-
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8=0"
o=0°
up D
0
8=180 \1{7
3=—90° W
b

left right
g=270" B=90¢
H=-90" > @=90"

Y
A"
\\ :l
- . ]
*Conditions \\‘_>\

Operating Voltage: Vop 5=0° a

Frame Frequency: 70Hz ¢,;900

Appling Waveform: 1/N duty 1/a bias down

Contrastratio: = 2

Note 4: Definition of contrast ratio.( Test LCD using DMS501)
Selected Wave
i
100 %
/ HNon-selected Wave
Cr max *Conditions
Operating WVoltage © Vop
Frame Frequency 70Hz
T?o Appling Waveform © 1/ duty 1/a hias
P Viewangle(8, ) : (0°, 0°)

Contrast ratio(Cr): Brightness of selected dots

Brightness of non-—selected dots

Note 5: Definition of Response time(Test LCD using DMS501)
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Mon-selected state Selected state Mon-selected state
100%0 /— \
80%
10%
/
Tr Tf
Operating Voltage: Vop
Frame Frequency: 70Hz
Appling Waveform: 1/N duty 1/a bias
View angle (6, ®): (0° 0°)
Note 6: Definition of Color of CIE Coordinate and NTSC Ratio.
S0
Color gamut:
r f RGB triangl
_ area of RG angle 16006

1831 CIE Chromaticity Diagranm

-20-
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7. Reliability
No. Test Item Test condition Criterion
1 1I-'|elgr]: erature 80°C+2'C96H
P Restore 4H at 25°C
Storage
2 'II_'Zx erature ~30°C+2°C 96H
P Restore 4H at 25°C
Storage
3 'II—'lelng: erature 70C£2C 48H
P . Restore 4H at 25°C
Operation . .
Low 1. After testing, cosmetic
4 | Temperature -20°C+2°C 48H defects should not
P . Restore 4H at 25°C happen.
Operation
. 2.Total current
High consumption should not
Temperature 40°C+2°C 90%RH o I
5 . be over 10% of initial
/Humidity 48H
value.
Storage
30°C——25C«——80C
5min  30min
Temperature «—25C
6 .
Cycle 5min
after 10cycle, Restore
4H at 25C
Vibration Test 10Hz~150Hz,
! (package state) 100m/s2,
packag 120min
Half- sine wave, Not allowed cosmetic and
Shock Test .
8 (package state) 300m/s2, electrical defects.
P 9 18ms
9 Atmospheric 25kPa 16H
Pressure Test Restore 2H

-21-




NMTianma

MODEL No. : TM9664A2KFWG V1.0

8 Quality level
8.1 Notes for quality standard
Note
General Should any defects which are not specified in this standard happen,

additional standard shall be determined by mutual agreement between
customer and Tianma.

Viewing Area should be the area which Tianma guarantees.

Limited sample should be prior to this Inspection standard.

Viewing Judgement should be under static pattern.

Inspection conditions

Inspection distance : 250 mm (from the sample)
Temperature : 25+5°C
Inspection angle : 45degrees in LCD view direction
Definitions of | Pinhole, Bright spot, The color of a small area is different from the
Inspection Black spot, White | remainder.
items spot, The phenomenon dose not change with voltage.
Black line, White Line,
Foreign particle,
Bubble
Contrast variation The color of a small area is different from the
remainder.
The phenomenon changes with voltage.
Polarizer defect Scratch, Dirt, Particle, Bubble on polarizer or
between polarizer and glass.
Glass defect Glass crack, Shaved corner of glass, Surplus glass
Definitions of X1 X2 o
Inspection 9| < S < Dividing A zone and B zone proceed to
ranges f—
|_ == |l bnt.
- ; Y2 . I
! LA A zone : Inside Viewing area
! | B zone : Outside Viewing area
! ! X1(A.A~V.A): mm
: 'y X2(A.A~V.A):  mm
i — - V1 Y1(A.A~V.A): mm
1 Y2(AA~VA): mm
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Outgoing
Inspection
standard

Inspection level II Normal Inspection Sampling standard conforms to
GB2828
Rank | Inspection Iltem AQL(Number

of defective
LCMs counted)
Major | All Functional defects(Such as No display, | 0.65

defec | Display abnormally, Open or missing segment,
t Short circuit, Missing component, No sound,
Blight abnormally),Outline dimension beyond
the drawing

Minor | Appearance defects, such as Black/White | 1.50
defec | spot, Bright spot, Pinhole, Black/White line,
t Contrast variation, Bubble Glass defect,
Polarizer defect, and so on. Details of the
standard as follows.

8.2Standards of inspection items

Judgement standard

o Acceptable
Inspection item
Category number
A zone | B zone
1 | Black spot, A ©=0.15 Neglect | Neglected
White spot @ B 0.15<® =0.20 e
Bright Spot, C 0.20<® =0.30 2
Pinhole Foreign Particle, D 0.30<®d 1
Bubble and 0
Particle @ =(a+b)/2(mm) - .
Between polarizer and glass, Total defective point(B,C) 3
Scratch on polarizer
2 | Blackline, WAL W=010 _______|. Neglected | Neglected |
White line, r [B[oofsw=003 "L=30] " 2] T
Bubble and C | 0.03<W=0.05 L=3.0 1
Particle DT 005<W T o T
Between L i
Polarizer and // :Ei![(B c) defective 2
gl:\ss, Scratch W:Width, ’
polarizer L:Length(mm)
3 | Contrast AL ®=02________| Neglected | Neglecte |
variation - bI B | .. 02<0=03_ _____| ___ 2. d___|
| C ol 0.3<®=04______ | ___1___| _______|
a D 0.4<® 0
< ? Total defective 3
®=(a+b)/2(mm) point(B,C)
4 | Bubble inside any size none none
cell
5 | Polarizer Scratch and damage | Refer to item 1 and item 2.
defect (if | on polarizer, Particle
Polarizer is | on polarizer  or
used) between polarizer
and glass.
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Bubble, dent and | A | ®=03 ______|! Neglected | Neglecte
convex Bl 03<®0=07 _____| ___ 2 s d___|
L Cl 07<®_______ .| ... [N
Total defective point(B,C) 2
6 | Surplus (DStage surplus glass | b=0.3mm
glass b
~ |
@Surrounding Should not influence outline dimension and
surplus glass assembling.
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Inspection item

Judgment standard

Category(application: B zone)

7 | Glass (DThe front of lead terminals Al If a=tandb =10, cis not
defect limited
crack Bla=t 1=b=2mm,c=3mm
b C | If glass crack cover alignment
\ b N mark, b=0.5mm.
\ —T7D | Crack at two sids of lead terminals

w

Q=

t

should not cover patterns and
alignment mark

@Surrounding

Inner border line of the seal
Outer border line of the seal

crack—non-contact

side seal
c b _-a ;/
\\ /’/
\\
\\ /

b < Inner borderline of the seal

® Surrounding crack— contact side

seal
t

—

///

a4

Inner border line of the seal
Outer border line of the seal

4~

~ c

/
/

b < Outer borderline of the seal

@Corner Ala=t b=30, ¢c=30
*Glass crack should not cover patterns
\ used for
\\\\\ \\\§E:::>5 a ;////L/////
v ST
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Inspection item

Judgement standard

8 | PCB
defect

Component soldering:

No cold soldering. short. open circuit.

burr. tin ball

The flat encapsulation component

Component

0

position deviation must be less than | — <W/2 w

1/2 width of the pin (Pic.1);

the sheet component deviation:
Pin deviates from the pad and contact T»
with the near components is not # \

permitted (Pic.2)

] Component
Soldering pad Lead

— == L1>0

L2>0 L

lead defect:

The lead lack must be less than 1/2of

its width;

The lead burr must be less than 1/2 of

the seam;

Impurities connect with the near leads

is not permitted

Connector soldering:

Soldering tin is at contact position of
the plug and socket is not permitted

No foundation is scald

Serious cave distortion on plug and
socket contact pin is not permitted

head I Bi}se Board

Soldering tin is not permit in this area

Soldering tin is not permit in this area

i

Base Board
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9. Precautions for Use of LCD Modules

9.1 Handling Precautions
9.1.1 The display panel is made of glass. Do not subject it to a mechanical shock
by dropping it from a high place, etc.
9.1.2 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, promptly wash it off using soap and water.
9.1.3 Do not apply excessive force to the display surface or the adjoining areas
since this may cause the color tone to vary.
9.1.4 The polarizer covering the display surface of the LCD module is soft and
easily scratched. Handle this polarizer carefully.
9.1.5 If the display surface is contaminated, breathe on the surface and gently
wipe it with a soft dry cloth. If still not completely clear, moisten cloth with one of
the following solvents:
— Isopropy! alcohol
— Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer.
Especially, do not use the following:
— Water
— Ketone
— Aromatic solvents
9.1.6 Do not attempt to disassemble the LCD Module.
9.1.7 If the logic circuit power is off, do not apply the input signals.
9.1.8 To prevent destruction of the elements by static electricity, be careful to
maintain an optimum work environment.
a. Be sure to ground the body when handling the LCD Modules.
b. Tools required for assembly, such as soldering irons, must be properly

ground.
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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 care
when peeling off this protective film since static electricity may be generated.
9.2 Storage precautions
9.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the
light of fluorescent lamps.
9.2.2 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:
Temperature : 0C ~ 40C
Relatively humidity: <80%
9.2.3 The LCD modules should be stored in the room without acid, alkali and
harmful gas.
9.3 The LCD modules should be no falling and violent shocking during transportation,

and also should avoid excessive press, water, damp and sunshine.
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