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1. FEATURES

The features of LCD are as follows

* Display mode

* Color

* Display Format
*IC

* Interface Input Data
* Driving Method

* Viewing Direction

* Backlight

: Display dot : Black

Background: White

: Sitronix ST7565R-G

: 1/65 Duty, 1/9 Bias
: 6 O’clock

. LED (White)

* LCM technological conditions: ROHS

: FSTN, Positive, Transflective

: 128Dots x 64Dots graphic

: 8-Bit Parallel 6800 / 4-Line SPI MPU Interface

2. MECHANICAL SPECIFICATIONS
Iltem Specification Unit
Module Size 67.15(W) X 64.15(H) X 5.3(T) mm
Viewing Area 61.0(W) X 31.4(H) mm
Effective Display Area 57.57(W) X 28.77(H) mm
Number of Dots 128 X 64 Dots -
Dot Size 0.42(W) X 0.42(H) mm
Dot Pitch 0.45(W) X 0.45(H) mm
3. ELECTRICAL SPECIFICATIONS
3-1. Absolute Maximum Ratings (Vss=0V)
tem Symbol .Standard Value Unit
Min. | Typ. Max.
Supply Voltage For Logic VbD 0.3 - 5.0 V
Supply Voltage For LCD Drive Vo,Vout 0.3 - 18.0 \%
Operating Temp. Top -20 - +70 °C
Storage Temp. TST -30 - +80 °C
Static Electricity Be sue that you are ground when handing LCM
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3. ELECTRICAL SPECIFICATIONS (Continued)
3-2-1.Electrical Characteristics

Item Symbol | Test Condition | Min. | Typ. | Max. | Unit
Supply Voltage For Logic | VbD- Vss - 1.8 3.3 3.3 \Y
Supply Voltage For LCD V0-Vss - 8.0 8.3 8.6 V
“H” Level V 0.8VDD - VDD \Y
InputVoltage 1 » | evel| v, Vss | - |0.2Vop| V
“H” Level V oH lour=-0.5mA |0.8VDD| - VDD Vv
Output Voltage
“L” Level VoL lour= 0.5mA Vss - 0.2Vbb| V
Current Consumption lop VIN = Vpp - 1.50 3.0 mA
Dots All off 25 50 - | cd/im?
NOTE: 1) Duty ratio=1/65, Bias=1/9
2) Measured in Dots ON-state
3-3.BACKLIGHT
3-3-1. Absolute Maximum Ratings
Item Symbol | Condition | Min. Typ. Max Unit
Forward Current IF - - 100 mA
Ta= 25C
Reverse Voltage VR - - 10 Vv
Power Dissipation PD Ta=25C - - 420 mW
3-3-2. Opto-electronic Characteristics
ltem Symbol | Condition | Min. Typ. Max Unit
Forward Voltage VF IF= 60mA 3.8 4.0 4.2 \%
Reverse current IR VR=10V - - 60 uA
Luminous intensity LV IF=60mA 450 600 - cd/m?
Avg.X of 1931 C.IL.LE X 0.25 0.28 0.31
IF=60mA -
Avg.Y of 1931 C.I.E Y 0.25 0.28 0.31
* The brightness is measured without LCD panel
MODEL GY1206P6FSW6GO07 3/13 PRODUCT SPECIFICATIONS REV: A
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4. POWER SUPPLY and BLOCK DIAGRMA

4-1 Power supply

{1) When the voltage regulator internal resistor

Is used.
(Example where VYoo2 = Voo, with 4x step-up)
F—'r.n
JEE] M5
] Vimae vas 'C'IJ‘ Yoo
T v
al CAPIP CAFP
——fcarm CARSE
cl
T care
q L CAPIN
T —{capp
4
Va j‘,
ey iy
I"J:gl L W
I:'--gl L Y
e
A
L
VDD or Wis
4-2 Block diagram
RD . » e o LCDPANEL |
. IS S
FS 1 . Pl
WR | — 128
.n"lf_:‘:; > ST7565
aEn
po /N ‘EQ
D7 NT TV
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5. ELECTRO - OPTICAL CHARACTERISTICS

ltem Symbol [Temp.| Min. Typ. Max. | Unit | Conditions |Note
=0 o1 - 33 -
Viewing |®=180" 02 - 35 -
Angle 25C Deg. - 1,2
Cr>2 | ®=90° 03 - 28 -
®=270° 04 -- 32 -
Viewing Direction 6 O’clock
Contrast . ©=0
Ratio Cr 25C 2.0 5.08 5.18 - D=0 3
Response 25C - 96 300 0=0"
Time(rise) T ° ms O=0 4
! 0C - 1250 | 1650
25C - 218 300 =0
R_esponse Tf ms 6_ 00 4
Time(fall) 0C - 1250 1650 ®=0

Note1. Definition of Angle ©6Y1&06Y2

Note2. Definition of Viewing Angle ©X1&©6 X2

*Y i =07 180" .-f-;i, (2=180"F12H

e

vy

2= 270° ) 5H {2=90"+3H

(2= 0°+EH

X Ayis(d= !]I]“,E'i'l]":!m{2

o~

(=180 12H
X1

—

[ 2=270%F5H (2=90"+3H

(2= 0°+EH

Note3. Definition of Contrast Cr

Note4. Definition of Optical Response

Intensity

100%

Selected\Dots

Non\selected Dots

Voltage Wave Form

Luminance
OFF

90%

0% A
Driving Voltage
Cr=B/A 0%
Tr Tf T
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6. INTERFACE PIN FUNCTION

Pin NO.| Symbol | 1/0 Functions
1 /ICS I This is the chip select signal.
2 /IRES I When RES is set to “L”, the setting are initialized.
This is connect to the least significant bit of the Norman MPU
3 A0 [ address bus, and it determines whether the data bits are data or
a command.
4 WR(/WR) I The data bus are latched at the rising edge of the WR signal
5 RD(/RD) I The data bus is in output status when this signal is “L”
This is an 8-bit bi-directional data bus that connects to an 8-bit or
6~13 | DO~D7 | VO 44 pit standard MPU data bus.
Power
14 Vb supply Power supply
15 Vs | POWer |G round
supply
16 Vv o DC/DC voltage converter. Connect a capacitor between this
out terminal and vesor VDD
17 NC / No connect
DC/DC voltage converter. Connect a capacitor between this
18 CAP3+ © terminal and the CAP1N terminal.
19 CAP1- o DC/DC voltage converter. Connect a capacitor between this
terminal and the CAP1P terminal.
DC/DC voltage converter. Connect a capacitor between this
20 CAP1+ © terminal and the CAP1N terminal.
DC/DC voltage converter. Connect a capacitor between this
21 CAP2+ o terminal and the CAP2N terminal.
DC/DC voltage converter. Connect a capacitor between this
22 CAP2- © terminal and the CAP2P terminal.
Power . . - .
23~27 | V4~ V0 supply This is a multi-level power supply for the liquid crystal drive.
28 P/S | This pin configures the interface to parallel mode or serial mode.
P/S="H”:Parallel data input/output. P/S="L":Serial data input.
MODEL GY1206P6FSW6GO07 6/13 PRODUCT SPECIFICATIONS REV: A
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7. COMMAND LIST

Command Code
Command Funciicn
A0 M|D SNWR| DF DE = D4 D3 O2 D1 DD

i . 1 0 1 @ 1 i 1 @ LoD disgiay OMNCEF

{1} Dlzplay OR/OFF o 1 0 o | ey e

- o ) . Bty = dlaplay AN display ssar

12} Dlsplay s ime 5= [ 1 a a Clsplzy star address Ine addr=ss

- - Estg the dlsplay FAM page

13} Page address sed 1 1 0 1 1 Fageaddrsss | .

&) Column addmess =t o 1 a ocoa o kiost signficant  |S=ts the most significant 4 bits of
upper bt column asdress  [the display FRAM column address,
Colomn addmess sat o 1 d O O O 0 Lesstsigntficant [S=tsih=|eas: signtficans d bks af
loawer i column asdress  [the display FRAM column address,

1S} Status read ¥] a 1 Sialus d 0O O 0 Aeads the stahys data

168} Clsplay dats write 1 1 a Trte dals Writes 9o the display RLARS

17} Clsplay dats re=md 1 a 1 Fesd dala Reads from the dspiay RARM

5 9 @ 01 0o @ E=tg th= dizpday RAK sddr=ss
1B ADC sel=ct (I a ;1 |BEC ourut corespondence
0: mormal, 1: reverse
{5} Clspiay naman 5 4 0 1 0 0 1 1 p [Z2EeLEOdsHaynomal
revens 1 o normal, 1: reverze
Diisptay = modms
110} Display &l podms d 1 0 O 1 O O
gl B 1 @ + |o:orma dispiay
1 &l pcdmis: Tk
Esty th= LTD drive sokage bls
111} LCD bias et o 1 0 S LR E ratia
0: 1/ blas, 1: 177 blas (SET7525P)
Cokomn address IncreEmens
112} ReadimodieiaTii= ¥] 1 a 1 1 2 0 O a0 0 AT wrthes =1
a3 read 0

113} Emd 1] 1 a 1 13 1 1 1 0 Chear readimod Hsvarti=

114} Resat ¥] 1 a 1 1 2 0 a0 1 0 Imi=mal r=set

15} Commen culpus {1 oo o * = SI:II:I: el -:-l_.'.l:-l.ﬂ scan direclion

mode sedect ¥] 1 a . O: mormal dir=cHon
- 1: reverse dirschon

e R ) 0 O 1 0 1 Cpembng [Ssect imsmal possr sopply

{15} Posssr conirol st i 1 i mods oosratng mode

117} ¥ sukage reguissor

8 d 1 0 0 RFe=sistor Esiect Imi=rnal resision
::r“ul r=sisior o] O 1 a " ratiol RbiRa) mode
115} Elecronic sohame
miode saf o 1 3 d O 0 O o o Ei=d the 0 oufpat woiiag=
Eleciroric wolume d [ Eectoalc solumes vaue  |miscionic solume reglssr
reqisisr set
{13} Eaic Indiceor 3 10 1 1 0 0 [0:OFF1:0N
i o1 3 i
Static Indicator . .
e oar b d 0 0 a2 O 0 0Nade | S=tte fisshing mod=
1 11 10 00 ’;;"’LE"::':: ol rie
120} Bocsier ralo st ¥] 1 a d 0 0 0 0 O sepup :”: 5:" '
YAUE ] 44 5

R Clsplay OFF amd display ol

(21} Powey Sover palnts OM oompound command

1221 HCFE k] 1 i 1 1t a o a0 1 1 Commiard for ron-operation

e : « w o = |CommandforlCest Do not

123} Tem o J L . use this command

MODEL GY1206P6FSW6G07 7/13 PRODUCT SPECIFICATIONS REV: A




SGD

Display the World

8.TIMING CHARACTERISTICS

8-1. 6800 Series MPU

AD
RV
‘_tb..\"'ﬁls_. ‘—tzl'b
T31
{Cs2="1")
teres
[e——tewLr fewLw——————»
E
[——— teWHR tBwWHW————»
e inse 4 toHs
0o to D7
(Write)
tancs ' —tors
D0 to D7
(Read)
Voo = 3.3V, Ta==-30to 85°C)
] " Rating .
Item Signal Symbol Condition Min. Max, Units
Address hold time taHs 0 —
Address setup time AD tawe 0 —
System cycle time tcrcs 240 —
Enable L pulse width (WRITE) . tewiLw 80 e
Enable H pulse width (WRITE) tEwHwW a0 =
Enable L pulse width (READ) RD tewLr 80 — ns
Enable H pulse width (READ) tEWHR 140
WRITE Data setup time toss 40 —
WRITE Address hold time toHs 0 —
D0 to D7
READ access time taccs CL= 100 pF — 70
READ Cutput disable time tons CL= 100 pF 5 a0
MODEL GY1206P6FSW6G07 8/13 PRODUCT SPECIFICATIONS REV: A
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8.TIMING CHARACTERISTICS

8-2. 4-Line SPI Interface

- tocss > tesH »
CS1
(Cs2="1")
- e > tsax
AD
- tsove >
-+ L >
SCL
tary
o ¥ ‘ o e
< tso > [ tson
Sl
\oD = 3.3V, Ta=-301to 85°C)
. - Rating .
Item Signal Symbol Condition i M. Units
4-line SPI Clock Period Taoye 50 —_
SCL "H" pulse width SCL  (Tstw 25 —
SCL "L" pulse width Tsuw 25 -
Address setup time AQ Tsas 20 —
Address hold time Tsah 10 —_ ns
Data setup time sl Teds 20 —_
Data hald time TsDH 10 —_
CS-SCL time cs Tess 20 —
CS-SCL time Tesh 40 —
MODEL GY1206P6FSW6G07 9/13 PRODUCT SPECIFICATIONS REV: A
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9. RELIABILITY

NO. Item Condition Criterion
1 High Temperature Operating | 70°C, 96Hrs
2 Low Temperature Operating | -20°C, 96Hrs
3 High Humidity 60°C, 90%RH, 96Hrs
4 High Temperature Storage | 80°C, 96Hrs No defect in cosmetic
and operational
5 Low Temperature Storage | -30°C, 96Hrs function allowable.
Total current
Random wave Consumption should
be below double of
6 Vibrati 10 ~ 100Hz initial value.
ibration
Acceleration: 2G
60 Minute
-10C to 25C to 60°C
4 Thermal Shock (60Min) (15Min) (60Min)
10Cycles
Contract Discharge Voltage: .
+1~5kVand 1 ~-5ky  |herewillbe -
discharged ten times
8 ESD Testing at every discharging
i . voltage cycle. The
Air Discharge Voltage: ;
+1 ~ 8KV ar?d 1~ -98kV voltage gap is 1kV.
Note: 1) Above conditions are suitable for GOLDENTEK standard products.

2) For restrict products, the test conditions listed as above must be revised.

MODEL GY1206P6FSW6GO07
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10. HANDLING PRECAUTION
(1) Mounting Method
The panel of the LCD Module consists of two thin glass plates with polarizers
which easily get damaged since the Module is fixed by utilizing fitting holes
in the printed circuit board. Extreme care should be taken when handling
the LCD Modules.
(2) Caution of LCD handling & cleaning
When cleaning the display surface, use soft cloth with solvent (recommended
below) and wipe lightly.
- Isopropy! alcohol
- Ethyl alcohol
- Trichlorotrifloroethane
Do not wipe the display surface with dry or hard materials that will damage the
polarizer surface.
Do not use the following solvent:
- Water
- Ketone
- Aromatics
(3) Caution against static charge
The LCD Module use C-MOS LSI drivers, so we recommend that you connect
any unused input terminal to VDD or VsS, do not input any signals before power
is turned on. And ground your body, Work/assembly table. And assembly
equipment to protect against static electricity.
(4) Packaging
- Modules use LCD elements, and must be treated as such. Avoid intense shock
and falls from a height.
- To prevent modules from degradation. Do not operate or store them exposed
directly to sunshine or high temperature/humidity.
(5) Caution for operation
- It is indispensable to drive LCD’s within the specified voltage limit since the higher
voltage than the limit shorten LCD life. An electrochemical reaction due to direct
current causes LCD deterioration, Avoid the use of direct current drive.

MODEL GY1206P6FSW6G07 11/13 PRODUCT SPECIFICATIONS REV: A
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10. HANDLING PRECAUTION (Continued)

- Response time will be extremely delayed at lower temperature than the operating
temperature range and on the other hand at higher temperature LCD’s show dark
color in them.

However those phenomena do not mean malfunction or out of order with LCD'’s.

Which will come back in the specified operating temperature range.

- If the display area is pushed hard during operation, some font will be abnormally
displayed but it resumes normal condition after turning off once.

- A slight dew depositing on terminals is a cause for electro-chemical reaction
resulting in terminal open circuit.

Usage under the relative condition of 40°C, 80%RH or less is required.

(6) Storage

In the case of storing for a long period of time (for instance ,for years) for the

purpose or replacement use, The following ways are recommended.

- Storage in a polyethylene bag with sealed so as not to enter fresh air outside in it,
And with no desiccant.

- Placing in a dark place where neither exposure to direct sunlight nor light is.
Keeping temperature in the specified storage temperature range.

- Storing with no touch on polarizer surface by the anything else. (It is
recommended to store them as they have been contained in the inner container at
the time of delivery)

(7) Safety

- It is recommendable to crash damaged or unnecessary LCD into pieces and wash
off liquid crystal by using solvents such as acetone and ethanol.

Which should be burned up later.

- When any liquid crystal leaked out of a damaged glass cell comes in contact with
your hands, please wash it off well with soap and water.

MODEL GY1206P6FSW6GO07 12/13 PRODUCT SPECIFICATIONS REV: A
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SAMPLE OUTGOING INSPECTION REPORT (LCM)

NO. : QAE11009

Customer Product NO. Driving Voltage Testing Condition Quantity
Mc'Tronic GY1206P6FSW6G07 VOP: 5.0V 25C 5Pcs
Inspection Result
Items Specification
Display Mode |@ W /B Mode O B/ W Mode O Yellow Mode (OBlue Mode O Gray Mode
Polarizer Type |O Reflective @ Transflective (O Transmissive
Viewing , , , ,
direction (O 3 O’clock @ 6 O’clock (O 9 O’clock O 12 O’clock
Electrical / Appearance
Item Inspection Method Specification Inspection Result
Appearance Spot Gauge Caliper Final Inspection Criteria @ OK O NG
Electrical LCM Tester Product Specification ® OK O NG
Pattern LCM Tester Drawing ® OK O NG
Dimension / Supply Current
Item | Spec.(mm) | NO.1 | NO.2 | NO.3 | NO.4 | NO.5 Result Fig.
L1 | 67.15+0.2 |67.19|67.19 |67.16 |67.18|67.17 | @ OK | O NG
L2 16+0.5 16.30 | 16.12|16.00 | 16.15 | 16.23 | @ OK | O NG ‘ g
| |
| |
W1 | 48.15+0.2 |48.18 |48.18 |48.16|48.19|48.20 | @ OK | O NG i f%“ bars i
‘ 60/ CLOCK. VIENING DIRECTION ‘
| |
| |
W2 | 14.5+0.2 | 14.43 | 14.44 | 14.45 | 14.48 | 1450 | @ OK | O NG | ‘
i
LT 4
T | 53Max | 490 | 489 | 491 | 492 | 490 | @ OK | O NG| | %,
IDD | 2.0mAMax | 0.20 | 0.20 | 0.20 | 0.20 | 0.20 | @ OK | O NG -
Designed ELIN Checked / Approved Wallace

Doc. NO.: F10018A




SGD EHEFHE (R

Z)BR A F

Display the World GOLOMON GOLDENTEK DISPLAY (DONG GUAN) LTD.

Subject: LCM OQC 1nspection criteria (A spec.)

Doc. No. : WQI181

Version: A

Pages:

01/09

This page version: 0

® ok ok ok ok

[tems Contents Pages
Catalog 01/09
Amendment course 02/09
Module appearance & electric
1 . . 5 03/09
function inspection condition.
Sampling plan, acceptance /
2 P g.p _ .p 03/09
reject criteria
Judgment criteria 04/09~08/09
4 Regulation 09/09
Reference details 09/09
Issued by Auditing Approval

This document and any files transmitted with it are confidential, intellective right belong to SGD, strictly
prohibit copy without SGD permission.

Form No. : FQO01A




SGD EHEFHE(RE)SR A &

Pisplaythe World - SOLOMON GOLDENTEK DISPLAY DO G GUAN) LTD.

Subject: LCM OQC 1nspection criteria (A spec.) |Doc. No.: WQI81 Version: A

Pages: 02/09 This page version: 1

%k %k sk sk k %k Amendment course sk 3k sk sk 5k k

Document version amendment record :

\ersion ECN No. Effective Main changing
date
A EC-Q080422968 |2008.04.25 |Re amendment.

Pages amendment status :

Page| 1 2 | 3| 4|5 |6 7189|1011 |12 | 13| 14| 15
\ersi 1 1 1 1
on
Page| 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
\ersi
on
Page| 31 | 32 | 33 | 34 | 35|36 |37 | 38| 39|40 | 41 | 42 | 43 | 44 | 45
\ersi
on
Page| 46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60
\ersi
on
Pages \ersion ECN No. Main changing
Al718 1 1 EC-Q091203823  |Amendment inspection criteria.

This document and any files transmitted with it are confidential, intellective right belong to SGD, strictly
prohibit copy without SGD permission. Form No. : FQ002A
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Subject: LCM OQC 1nspection criteria (A spec.) |Doc. No.: WQI81 Version: A

Pages: 03/09 This page version: 0

1. Module appearance and electric function inspection conditions (example as assembly module):

1 - 1 Under normal line lighting, vision and module distance 30 cm.

/ I

Hﬂ%*ﬁ % L— ] L
e o 0 N - FPLHI

ér‘-l ZI% % N I

1 -2 Viewing angle inspection: normal line front and rear about in 45 degrees.
2. Sampling plan and acceptance/reject criteria: According to { Module out going inspection criteria) pages 6.)
2 - 1 Sampling plan:
According to MIL-STD-105E ( II ) normal sampling plan list.
2 - 2 Acceptance/reject criteria:
Major defection: AQL = 0.25%
Minor defection: AQL = 0.65%
3. Judgment criteria:

3-1 LCD inspection: refer to {LCD OQC inspection criteria) specification A.

This document and any files transmitted with it are confidential, intellective right belong to SGD, strictly
prohibit copy without SGD permission. Form No. : FQO03A
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SOLOMON GOLDENTEK DISPLAY (DONG GUAN) LTD.

Subject: LCM OQC 1nspection criteria (A spec.) |Doc. No.: WQI181 Version: A
Pages: 04/09 This page version: 1
3 -2 COB inspection:
defection Inspection items Criteria
1 major |PCB copper pad strip off. within active area S > 1.0mm” . reject
2 major |Sealing glue high Out of engineering drawing remark dimension.  reject
3 major |PCB hairy thorn Out of engineering drawing remark dimension. reject
4 major |Revelation aluminum line at sealing glue area. reject
S major |Sealing glue bubble, broken. Non reveal conduction pad and aluminum line. acceptance
At out side of white circle 2.0mm (non cover character),
6 minor |Sealing glue width.
acceptance In side 0.8mm (must cover conduction pad )
Single line L <5mm ~ W<0.5mm,  acceptance
7 minor |PCB scratch(conduction pad area) Border double or multi lines, reject
Neglected non active area.
W<03mm ~ L<8mm acceptance 4 lines
g minor |PCB scratch(non conduction area)
0.3=W<0.5mm L<5mm acceptance 1 line.

3-3  SMT inspection:

defection Inspection items criteria
1 major |Parts poor soldering Reject
2 major |Parts inverse soldering Reject
' Parts miss soldering, multi soldering, and '
3 major . Reject
wrong soldering.
4 minor  |Parts extrusion. Eachof side extrude level 0.5mm reject
Sminor |Solder point extrude Extrusion over parts high 0.5mm, reject
6 major [Joining soldering Caused electric short, reject
According to parts side solder ball, solder residue @
. . >(0.4mm, reject.
7major |Solder ball, solder residue @ =(L+W)/2 . , ' .
Spreading on PCB, covering soldering cushion,
conduction pins, conduction pad @ >0.2mm
8 major |Parts broken reject

This document and any files transmitted with it are confidential, intellective right belong to SGD, strictly

prohibit copy without SGD permission.

Form No. FQO03A
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SOLOMON GOLDENTEK DISPLAY (DONG GUAN) LTD.

Subject: LCM OQC 1nspection criteria (A spec.) |Doc. No.: WQI81 Version: A
pages: 05/09 This page version: 0
defection Inspection items criteria
9 minor |[Solder point >0.8mm, reject
10 minor |Parts characters. Character readable. acceptance
Parts bias
uginor X<3/4Z re iect
Y>1/3D  reject
parts tilted i
e/
12 minor /‘hb Y Y>13D  reject
w0 [
13 major |Solder residue on PCB, sundries LED sol‘dering hole, ribbonlwire jams, reject. |
At bonding area, heat seal line and assembly pad, reject.
3 - 4 Metal, plastic frames, screw inspection:
defection Inspection items Criteria
1 major |Plastic frame crack Anyplace reject
; X
— Plastic frame brgken I*:l , [X>1/10atside offength Y>1/3D
T u reject
3 major |Leg of metal frame inverse reject
4 major |Leg distortion 30-50 degrees (no touch line pad) acceptance
Smajor |Without twisted leg Afterassemblymissingtwisted,orwithouttwistedlegs.  reject
6 major [Suspending twisted leg AfterassemblybetweenPCBandmetalframehasgap. reject
7 major [(Inverted assembly LCD 1nverted assembly reject
8 major |Plastic convex reject
9 major |Color of metal, plastic Comparison with limit approval samples.
10 major [Notchy at fringe of plastic frame Out of engineering drawing remark dimension, reject
11 major |Metal frame rush reject
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defection Inspection items Criteria
12 major |[Missing screw reject
13 major |Screw looseness Between plastic hole and PCB has gap.  reject
14 major |Screw rust Comply with limit approval sample. acceptance
15 major |Screw head swirl Comply with limit approval sample. acceptance
16 major |Orientation pole broken reject
17 major IMetal frame coating pull off Based material revealéq at outside. Reject
Acceptance after repairing.
W<0.3mm L any length Ignore
18 minor |[Metal and plastic frame scratch. 0.03=W<0.05mm L=5.0mm acceptance 2 lines
0.05=W<0.Imm L=3.0mm acceptance 1 line
O =1.0mm acceptance 2 pcs
Metal, plastic frame stab, sundries,|1.0< ® =<1.5mm acceptance 1 pcs
19 minor |concave covex dots. O >1.5mm reject
o= _(L+W) Considerable between two dots distance > Smm *
2 Ignore of cavity and others. reject
3 -5 Ribbon wire, connector, and pin inspection.
defection Inspection items Criteria
1 minor |Ribbon wire tilted soldering Within*3 degrees acceptance
2 minor |Head of solder set uneven Solder head and basement height discrepancy >0.5mm  rejec
3minor |Ribbon wire crispation >1.5mm reject
Ribbon wire scar @ _LAW) , , ,
4 minor |(broken) 2 Both of conduction .W1re Fevealed re J.CC'[
Damage of conduction wire ® > 1.0mm reject
Ribbon wire bias
- R i
N Y>1/2D reject
6 minor |TCP, FFC, FPC insufficiency soldering  [Solder bundle pin width >2/3 acceptance

This document and any files transmitted with it are confidential, intellective right belong to SGD, strictly
prohibit copy without SGD permission. Form No. : FQO03A



SGD EHEFHE(RE)SR A &

Display the World

SOLOMON GOLDENTEK DISPLAY (DONG GUAN) LTD.

Subject: LCM OQC 1nspection criteria (A spec.) [Doc. No.: WQI181 Version: A
Pages: 07/09 This page version: 1
3-6 Heat seal, TCP, FPC inspection.
defection Inspection items Criteria
. O =(L+W)/2, damaged conduction wire, reject.
1 major |Heat seal press crunch (broken) ,
Undamaged @® >0.5 mm. reject.
, Conduction pad oxidization, TCP, FFC, FPC conduction pad oxidization, Contamination — reject
2 major contamination. (after cleaning can be accepted)
3 major |Scratch, stab TCP, FEC, FPC scratch, stab cause revealed of conduction wire.  reject
4 major |In reverse pressing Heat seal, FPC etc area in reverse pressing. reject
. Conduction wire concave, convex Concave width d<1/3 D acceptance
2 major (D conduction wire width) Convex width  d<1/3D acceptance
Smooth fold, obtuse angle. acceptance
6 major |Conduction wire folded —\/—NG _\/&
7 major |Conduction wire distortion Smooth but not distortion twisted. acceptance.
8 major |rupture > broken off TCP,FFCFPCconductionwireandpadrupturebrokenoff. reject
. f Z_ .
>

3-7 LED Back light protection film and other inspection.

defection Inspection items Criteria
. UV glue no rigidity, fall off, glue leakage, rupture. Reject.
I major |UV glue o , .
UV glue no rigidity criteria: no has a hand in glue OK. is
2major [UV glue bubble @ =(L+W)/2 O>0.2mm reject

According to engineering drawing marking sealing area

1.ITO exposure reject

3 major |SILICONE glue 2.Silicon contamination, bubble, fall off. reject
3.S1licon has sponge impression. reject
4.Non Silicon area has residue glue, contamination. reject
O <0.10mm 1gnore

4 mimor |LED Back light./EL contamination 0.10= O <0.15mm acceptance 1 pcs
O =0.15mm reject

, _ Bottom light <70% reject

Sminor |LED Back light /EL uneven S .

Side light<65% reject
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defection Inspection items Criteria
6 Back light high electric current Out of specification value. reject
Most portion of backlight dim and o ,
7 _ Seeable with vision. reject
brightness
8 LED back light/El lamp dead, no light. reject
a. W<0.02mm Ignore
9 LED Back light stab, and scratch. b. 0.02=W<0.03mm L<5.0mm Accept 2 pcs

c.0.03=W<0.05mm L<3.0mm Accept 1 pcs

_ . LED Back light double side adhesive tape, Gasket glue
10 Double side adhesive tape.

etcetera come 1nto active area. reject.
Missing adhibit protection film. reject
11 Protection film Protection film uncompleted cover LCD.  reject

No pull off Back light, LCD protection film. reject

1 Inside of protection film contamination,|Same as {LCD OQC inspection criteria) A specification

sundries. criteria judgment.

3-8 Electric function inspection.

defection Inspection items Criteria
1 Short reject
2 Missing segment, inadequate display reject
3 Multi segment, multi display reject
4 No display reject
5 Out of power consumption specification. reject
6 Double vision reject
7 Crosstalk reject
8 Display in disorder reject
9 Display unsteady reject
10 Display dim Complied with limit approval sample. acceptance
11 Display tinge Complied with limit approval sample. acceptance
12 Display illegibility Complied with limit approval sample. acceptance
13 Slow response reject
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4. Regulations:

4-1 To set up customer production specification must be complied with above contents judgment.

4-2 If any special require from customer must be complied with customer requirement judgment.

5. Reference details.
5-1 (LCD OQC inspection criteria )
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Doc. revision records :

Rev ECN No. Effective Date Major contents of change
A EC-Q031101362 NOV 01, 2003 |Reissue

Page revision records :

Page| 1 2 3 4 5 6 7 8 9 |10 | 11 | 12 | 13 | 14 | 15
Rev

Page| 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
Rev

Page| 31 |32 | 33 | 34 | 35 |36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45
Rev

Page| 46 |47 | 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60
Rev

Page Rev ECN No. Major contents of change
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LCD OQC INSPECTION SPECIFICATION Page No.: 03/13 Page Rev: O

— ¢ General Inspection

1. Visual & Electrical Inspection
1 - 1. Eyeballs 30 cm away from LCD under 30W illumination.

[ S

457 45°

Top Pol
Bottom Pol
1 - 2 View Angle: with 45° around the normal line.

Boundary of

End Seal Viewing Area

e —

Area A: Viewing area

Area B: Non-Viewing area

3. Sampling Plan and AQL (Implementation according to {(LCD Final Inspection Specification) )
3—-1 Sampling Plan:

MIL - STD - 105E Levelll S1
3-2 AQL:

MA: AQL = 0.25%

Ml : AQL = 0.65%
4. Provision:

4 - 1 The number of Visual defects is no more than 3.
4 - 2 The number of Visual and Electrical defects is no more than 6.
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LCD OQC INSPECTION SPECIFICATION Page No.: 04/13 Page Rev: 0O
5. Inspection Standard:(unit: mm)
Defect Definition FIG Criteria
1 Chipping |1.Not at the PAD
Chipping |somewhere on |(1) At the corner ( Z<T, Z is the Not touch | Cover periphery Bnter info
(MI) |the LCD glass length between the surface Y |the periphery | seal but notenter |
and the seam): seal into viewing area viewing arca
X X<1/8 length
Judge ACC ACC REJ
(2) At the seam (Z 1s the chipping Any chip but | Any chip expose periphery | Any chip expose
about the seam): v not touch the |or common point which| periphery or
; periphery or |reduce its original width | common point
common point less than 2/3 more than 1/3
X X<1/8 length
Judge ACC ACC REJ
\\\//
e
2. On the PAD Y | Y<I/5D | 1/5D<Y<1/4D Y>1/4D
(1) On the contact PAD: X X<1/8 length
Judge| ACC ACC REJ
Only for COG products:
Y Y<0.5 0.5<Y<1.0 Y>1.0
X X<1/8 length
Judge| ACC ACC REJ
Contact PAD | INote: Not touch the PAD in Y direction.
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LCD OQC INSPECTION SPECIFICATION Page No.: 05/13 Page Rev: 0O
Defect Definition FIG Criteria
(2) At the corner: Y=1/4D
Y (Y=05) 1/4AD<Y=3/4D | Y>3/4D
! X X=2.0 X>2.0
N Judge ACC ACC REJ
D > Only for COG products:
Y Y Y=1/5D | 1/5D<Y=2/5D | Y>2/5D
3 X X=30 X>3.0
Judge ACC ACC REJ
Note: Not touch the PAD in X direction.
(3) Other parts: Y | Y=1/4D | 1/4D<Y=3/4D |Y>3/4D
X X=20

b point: Ignored when Z=1/2T; Judge

T apoint: Ignored.
N Z
as (1) on the contact PAD when Z>1/2T
D WY a
= |

Ty Judge | ACC ACC REJ
SN Only for COG products:
X S Y | Y=1/5D | 1/5D<Y=2/5D | Y>2/5D
X X=3.0

apoint: Ignored.
zZ b point: Ignored when Z=1/2T; Judge
as (1) on the contact PAD when Z>1/2T

Judge ACC ACC REJ
Note: Any chipping should not touch PAD.

2 No-cutting |1. At the ITO PAD
Cutting | glass on the
Breaking | LCD glass
(MA)

z 7Z=12T 7>112T
Y Y=1/6D Y=0.2
X Judge ACC ACC
2. At the LCD boundary
- L & W exceed the drawing spec. REJ
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LCD OQC INSPECTION SPECIFICATION Page No.: 06/13 Page Rev: 0O
Defect Definition FIG Criteria
3 Crack of LCD | L
Cracking | glass may lead éb
(MA) o \aNm Any cracking REJ
¥
4 Liner scratch on S < 10000mm’
Glass Scratch| LCD glass W W=0.03 W>0.03
(MDD (as fig ¢) L L=3 or L>3
5 Liner scratch on Judge 1EA REJ
POL Scratch | POL (as fig a) S=10000 mm’
(MI) Scratch of W W=0.03 [0.03<W=0.05|W>0.05
semitransparent L L=3 L=3 or L>3
glass on pol back Judge 2EA 1EA REJ
6 Liner material Note: judge after pol bonded (semitransparent
Fiber & Liner | between glass and and transparent product should be
material |glass or glass and mnspected on back light)
(MID) Pol(as fig b)
7 Foreign material S <10000mm’

Black or | between glass and (O] @ =0.1010.10< ® =0.15| ®>0.15
White Spot | glass or glass and ACC NO. 1EA OEA
(Un-operation

pol, and can be
status)
(MI) found after pol L+W )
O = — S=10000 mm
bonded 2
8 Pol protuberance O ®=0.1010.10< D =0.15| ©>0.15

POL Prick or hole for ACC NO. 2EA OEA
(MD external strength (L: length of spot or prick) Note: Distance between 2 defects must be more than
(W: width of spot or prick ) 10mm, and ignored when in non-viewing area.
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Defect Definition FIG Criteria
9 Void between
Pol bubble, | pol and glass C=@L+W)/2 S <10000mm’
Concave or |lead to concave ) D=02 | 02<D=03| D®>03
Convex |or convex point L: Length of b.ubble, CONCEYE 1 FacC Mo, 1EA OEA
_ or convex point)
point W: Width of bubble, concave (Ignored when 1n non-viewing area)
Or convex point) § = 10000 mm’
MD) 0 ®=02 [02<D=03| ®>03
ACC No. 2EA OEA
(Distance between 2 defects must be more than 10mm,
and 1gnored when in non-viewing area)
10 Pol and angle
Misalignment | side unparallel
pol bonded | or not in the A: Exceed LCD edge REJ
(MI) middle B: Not cover the periphery REJ
11 Foreign material on
Contaminated | pol after remove
Pol (after remove | of protective layer
Protective layer) |(Such as place b) ,
Visual by eye away from 30cm REJ
(MD
12 Foreign material on
Contaminated on glass
Glass surface (MD)|(Such as place a)
13 Protective layer
Peel up of and pol
protective | disaffiliate or S$>200 mm’ or exceed 1/3 glass area REJ
layer part disaffiliate
(MID) “S” is the disaffiliate area
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Defect Definition FIG Criteria
14 LCD background
Background| color different According to approval sample for inspection
Color (MI) | approval sample
15 The same LCD has
Discoloration | more than two According to approval sample for inspection
(MI) different color
in different place
16 End seal is different
Excessive  |with the demand relative T
height or |to the LCD place and T =
width of  |the height of opposite N W, L & H according to drawing spec for insp.

end seal glue

side and width of

=

MD) the sealant
17
Permeating Endseal |} —
Resin Defect| permeate too r } End seal enter into viewing area RE]
deep or i J Length of end sealant < 0.2mm REJ
(MID) shallow Viewing area
18
Leaky End | LC over-flowing Any leaky end seal REJ
Seal (MA)
19
Leaky Periphery| LC over-flowing Any leaky periphery seal REJ
Seal (MI)
20 Periphery seal
Periphery | 1s too broad or — a: A > 3/2 of average width REJ
Seal not |shallow relative T A ] b: B < 1/2 of average width REJ
Proportion to normal 5 c: Periphery seal enter into viewing area REJ
(MI) periphery seal
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Defect Definition FIG Criteria
21
Misalignment | Periphery seal /NN
Periphery | not in the right \ Periphery seal enter into viewing area REJ
Seal position ﬂL —
(MD)
22
Bubble on | Hole in the W>2/3A REJ
Periphery | periphery seal W: Width of bubble
Seal A: Length of periphery seal
(MI) (By reliability test when necessary)
23
Discolored Color of
Periphery | periphery seal According to reliability test for inspection
Seal different with
(MI) normal color
24
Misalignment | PI layer deflect A0 27
Polymide | the right place M Not whole cover viewing area RE]
Coating
(MD)
25
contaminant | PI or foreign Visual by eye REJ
on ITO | material on the |
PAD contact PAD
(MD)
Foreign material Visual by eye away from 30cm REJ
not in the Contact PAD
contact PAD
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Defect Definition FIG Criteria
26
PIN Body | PIN body 1s not met A: PIN type 18 not met spec REJ

Defect the spec requirement

B: Length of PIN 1s not met the spec  REJ

(MD)
27 1. PIN Tilt
PIN The comparative
Defect position of PIN and
(MI) LCD

A: Exceed +3° in X axis REJ
B: Exceed +3"in Y axis REJ
2. PIN Shift
D is the standard alternate
distance
AD=|D -Di |
AD |AD=1/6D Ifeb<AD= AD>1/4D
1/4D

Judge ACC IEA REJ
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Defect Definition FIG Criteria
28
Drop glue | The position,
Defect alue amount A: No glue about the PIN clip (place A) REJ
D and glue B: Glue exceed the height of top pol REJ
C: Glue exceed the bottom pol 1.0mm(H1-H>1.0) REJ
atmosphere of g D: Glue on the PIN clip outside(place C) REJ
UV glue given % E: PIN glue 1s not cured(nail mark when press) REJ
arise to defect G
&
29 Current exceed
Short or |the setting value > JuA /cm’ REJ
High Current when input (According to product spec when additional requirement)
(MA) normal voltage
30 Segment
Open  |un-display when Any open RE]
(MA) Input current
31 1.Characteristic
Segment No showing Y
Defect on one unit S <10000mm”
(MI) w v O | =01 [01<DP=02{02<D=025[D>025
ﬁ?i—?/\ AccNo.[3/100mm’|  2EA 1EA OEA
7N
S=10000mm’
b= W+L O | ©=01 [01<D=02]02<D=025{D>0.25
2 Acc No. | 3/100 mm’ 4EA 2EA OEA
2. Dot Matrix
/ / / / / % L /| Note: Reject when W > 1/2 width of segment (dot),
: = and distance between two defects must
/ / A‘ﬁ L / / / be more than 10mm.
I
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Defect Definition FIG Criteria
32 S <10000mm’
Protuberant| Redundant @ D D=0l | 0.1<d=02 |02<®d=025|d>025
Segment showing on JLL W=1/2seg | W=1/2 seg
\
(MD the segment [ x or W=0.20 | or W=0.20
=l le
XX :
AN 7N Acc No. | 3/100 mm 2EA 1EA OEA
77\ S=10000mm’
® O=01 | 01<D=02 | 02<D=025 | ®>025
W W=1/2seg | W=1/2 seg
p= WHL or W=0.20{ or W=0.20
? Acc No. | 3/100 mm” 4EA 2EA OEA
33 1. Characteristic
Misalignment | Deformation @
Assembly of showing
(MI) segment B B<04 04=B=1.0 B>1.0
@ B-A |B-A<1/2B B-A=0.20 B-A=0.25
Judge ACC ACC ACC
Z \
2. Dot Matrix
_ @ 3
Deformation >2° REJ
OO0 0nn
o oryrr
OO nrn
OO0
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Defect Definition FIG Criteria
34 According to approval sample for inspection.
Cross-Talk, | Segment show TN. HTN: (D: Duty)
Dim display when Type | /1D | 12D | 1/3D | 1/4D | >1/4D
(MA) mput Voff Voff | £0.05 | £0.04 | ¥0.03 | 0.03 | £0.02
Judge | OK OK OK OK OK
STN:
Segment show Type <1/16D >1/16D
weak contrast Voff 10.03 *0.02
when input Judge OK OK
Von DMS test when necessary
35 The response time
Slow | that from input normal >300ms (Room Temp) REJ
Response | voltage to normal (DMS test when necessary)
(MA) showing of LCD
36
View direction| Normal observation A: Direction 1s met the spec REJ
& angle defect| direction & B: Small view angle (by DMS test) REJ
(MA) angle range
37 D A Position shift (D 1s the spec size)
Backside | The position and | D-D1 | >0.20mm REJ
Printing width of the EN NN B: Broken characteristics or icon line
Defect | printing icon %T %TV Broken clearance > 0.25mm REJ
(MD defect on the 1 . C: Width of 1con line (W 1s the spec width)
LCD glass or | < Back print |5 3w < W1 < 43W ACC
pol ! {LON D: Burr & print fuzziness according to approval
Sample for inspection
38 The bubble when
Bubble on | pol is bonded 472 % ?
Backside caused the *% D=03 ACC
Print printing icon

on the glass

(D is the width of bubble along the icon)
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