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1. RECORD Of REVISION

Revision Date Contents of Revision Change Remark
1.0 13.01.02 |Final Specification Release All page
1.1 13.0118 |Weight change (17.54g - 18.5Q) 4page
1.2 13.01.24 |[Comment change (=LG Display) 56page
1.3 13.01.26 |Source Timing Setting (C4 Register Changed) 32page
1.4 13.02.06 [Added the Inspection Condition & AQL Level 50page
1.4 13.02.13 [Added the FOG ACF (CP5731AL) 6page
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2. GENERAL DESCRIPTION

2.1. General Feature

No ITEM Specification Remark
1 Display method Active matrix TFT

2 Display mode Transmissive Type

3 Display Resolution 1080(H) X 1920(V)

4 Active area (mm) 62.37mm(W) X 110.88mm(H)

5 Screen Size (inch) 5.01”

6 Pixel pitch (mm) 0. 01925mm X 0.05775mm 440ppi
7 Display Color 16.7M color

8 Surface Treatment Clear

9 Outside Dimension (mm)

65.27mm(W) x 117.88mm(H)

x 1.45mm(D)
10 Viewing Angle Wide view(80°/80°/80°/80°)
11 Weight (g) 18.5+ 10%
12 Driver IC R63311 29.8(H) x 0.85(V) x 0.17(D)
13 Method of inversion Column inversion
14 Interface MIPI 4Lane 1GHz
Ver 1.4 February. 13. 2013 4 /69
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2.2. Module Part List

Gap Filling Tape

COG ass’y FPC ass’y BLU ass’y Insulation Tape Remove Tape
No. Name Part name Maker Amount
1 COG ass’y 6061L-2407 LG Display? 1
2 FPC ass’y 6841L-0337A Newflex 1
3 BLU ass’y 6091L-2175A KJP 1
4 Insulation Tape 7250L-2544A SERVEONE 1
5 Insulation Tape 7250L-2545A SERVEONE 1
6 Remove Tape 7250L-2188A SERVEONE 1
7 Gap Filling Tape 7250L-3005A SERVEONE 1
8 Gap Filling Tape 7250L-3013A SERVEONE 1
Note. 1) COG ass’y2|Panel2 LG Display IH 2 S AIE&.
Ver 1.4 February. 13. 2013 5/69
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2.3. Panel Part List

@ ©

No. Name Spec. Maker
1 TFT Glass 0.18t Asahi
2 Color Filter Glass 0.18t Asabhi
3 Upper Polarizer HC+QWP Nitto
4 Lower Polarizer APCF + HAZE 50% Nitto
5 Liquid Crystal ML1102 Merck
6 Driver IC 29.8(H) x gés%?z\l/ix 0.17(D) RSP
7 ACF(COG) CP33731-18YA, 1.5mm Sony
8 ACF(FOG) AC-7823YM-18, 1.0mm Hitachi

CP5731AL, 1.0mm Sony
Ver 1.4 February. 13. 2013 6 /69
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2.4. BLU & Bezel Part List

. Mold Frame
. Tape

. Prism (U)

. Prism (D)

. Diffuser

. LGP

. Reflector

. LED
. LED FPCB

No. Part name Ml\giteerrig/IN QTY Specification Maker
1 Mold Frame 4980L-0975A 1 PC (LB1010W) KJP
Tape
2 étij’t:;s:éﬂgis?\?é’ 7250L-3008A 1 5684E NITTO
etc.)
3 Diffuser 3022L-2316A 1 38K2S KIMOTO
4 Prism (U) 3032L-1736A 1 BEF4-GMv2 3M
5 Prism (D) 3032L-1735A 1 TBEF2-GT 3M
6 Reflector 3034L-1444A 1 ESR 3M
7 LGP 5150L-0985A 1 HL8002 KJP
8 LED 6915L-0497A 12 SMFDO7 SSC
9 LED FPCB 6850L-1072A 1 1 Layer -
Ver 1.4 February. 13. 2013 7 /169
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2.5. FPCB Part list & Structure

Top Layer Bottom Layer

)

No. [ Part Name Specification Maker EA Note
1 FPC 37.25* 40.32mm, 2L, Max. 0.135T Newflex 1 -
2 Capacitor 1uF,25V,1005, 0.55T(Max) Note 1) 6 C1~C4,C15,C16
3 Capacitor 4.7uF,10V,1005, 0.70T(Max) Note 1) 2 C5,C7
4 Capacitor 2.2uF,10V,1005, 0.55T(Max) Note 1) 2 C6,C8
5 Capacitor 1uF,6.3V,1005, 0.55T(Max) Note 1) 2 C9,C14
6 Capacitor 2.2uF,6.3V,1005, 0.55T(Max) Note 1) 4 C10~C13
7 Diode SDM10U45, SOD-523, 0.70T(Max) ROHM 1 D1
Board to Board GB042-30P-H10,
8 | Connector LS Mtron, LS MTRON 1 CNT1
30, 0.4, HEADER, 1.0 R/TP, AU

Note 1) Capacitor/Resistor Maker : MURATA, TAYO YUDEN, TDK, AVX-KYOCERA, Samsung Electro-Mechanics, Walsin

Ver 1.4 February. 13. 2013 8 /69
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2.6. Optical Characteristic

Item Symbol Condition Unit Min. Typ. Max Notes
Response Rise Tr 25°C ms - 20 -
Time Fall Tf 25°C ms : 20 .
Luminance Bp 0=0 cd/m’ 360 450 -
Luminance uniformity AL =0 % 80 85 -
Contrast Ratio C/IR =0 700 1000 -
Top 70 80 -
Bottom 70 80 -
Viewing Angle CR>10° Degree
Right 70 80 -
Left 70 80 -
Rx 0.612 0.642 0.672 1)
Ry 0.301 | 0.331 | 0.361 1)
Gx 0.270 0.300 0.330 1)
Color Coordination e ©=0 NTSC | DFRL | 0821 | O Y
Bx (xY) | 0122 | 0152 | 0182 | 1)
By 0.033 | 0.063 | 0.093 1)
WX 0.277 0.302 0.327 1)
Wy 0.298 | 0.323 | 0.348 1)
Color Gamut (CIE 1931) =0° % 65 70 -
CCT =0 K 5,000 - 9,000
Cross Talk CIT =0 % - 3 5
Flicker FIK =0° % - - 20
Ver 1.4 February. 13. 2013 9/69
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2.7. Optical Specification (Note)

[Note 1] Optical Test Equipment Setup

Optical characteristics are determined after the unit has been ‘ON’ and stable for approximately 5 minutes in

a dark environment at 25°C. The values specified are at an approximate distance 50cm from the LCD surface.
And backlight LED current is 20mA.

Optical Stage(x.y) TFET-LCD Pritchard 680

/ or equivalent

50cm
Fig. 2-1. Optical Characteristic Measurement Equipment and Method

% Measuring Condition:
» Measuring surroundings : Dark Room
» Measuring temperature : T,=25°C

 Adjust operating voltage to get optimum contrast at the center of the display.
* Measured value at the center point of LCD panel after more than 5 minutes while backlight turning on

[Note 2] Color Coordination

Measured value in £0.03~0.035, LCD Modules require the separate discuss.

Ver 1.4 February. 13. 2013 10 /69
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[Note 3] Viewing Angle
Viewing angle range is defined as follows;
uP 6=0°

(12 o’clock) z
@=90°

LEFT | ¢ RIGHT
(9 o’clock) __)_(____ - Y S __________________X_r____ (3 o’clock)
@®=180° ®=0°
TFT-LCD

\\\ yd

DOWN

(6 o’clock)

@=270°

Fig. 2-2. Viewing angle

[Note 4] Contrast Ratio

Contrast ratio is defined as follows;

Photo detector output with LCD being" WHITE"
Photo detector output with LCD being"BLACK"

ContrastRatio(CR) =

Ver 1.4 February. 13. 2013 11 /69
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[Note 5] Luminance

The luminance measurement is taken at point P5.

H

H/2
5mMm g 5mm »

5mm

[
»
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V/2

<
<
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<
<
<

5mm

Fig. 2-3. Luminance measurement points

[Note 6] Luminance Uniformity

Minimum Luminance for P1 ~ P9 with all white pixels
Maximum Luminance for P1 ~ P9 with all white pixels

Luminance Uniformity =
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[Note 7] Response Time

Response time is obtained by measuring the transition time of photo detector output, when input
signals are applied so as to make the area “black” to and from “white”.

White White
*5100%ﬁ
£ 90%
(@)
S
3]
(0]
©
©
S 10%
@]
T 0%

Black
T¢ T
Time

Fig. 2-4. Response Time

[Note 8] Flicker

The flicker level should be measured with horizontal gray/black stripes. The flicker is essentially a ratio of
the powers in the frequency spectrum at 30 Hz (Py) and 0 Hz (P,. DC level).

F =20 Log (P,/ Py)

Gl
G2

G1920
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[Note 9] Crosstalk

H
D H/2 "
H/8 ie—> H/8 «—>
A A
®
>
\ 4
>
N
S
A
®
S
A\ 4 \ 4 \ 4

Fig. 2-5. Crosstalk measurement points

A: Luminance for P1 ~ P4 with all 127gray pixels
B: Luminance for P1 ~ P4 with 127gray pixels when the black box is applied

A-B
Crosstalk [%] = Maximum [Absolute (T) ]



. LH500WF1-SD02
@ LG DISplﬂ'l,l' Liquid Crystal Display

Product Specification

3. Electrical Characteristic
3.1. Absolute Maximum Rating

Item Symbol Min. Typ. Max. Unit Remark
Power for Analog Circuit VSP 4.5 5.0 6.0 \%
Power for Logic Circuit VSN -6.0 -5.0 45 \%
Power for Interface Circuit IOvCC 1.65 1.8 3.3 \Y
Storage Humidity Hstg 10 - 90 %RH Note 1), 2)
Storage Temperature Tsre -30 - 80 °C Note 1), 2)
Operating Ambient Humidity Hop 10 - 90 %RH Note 1), 2)
Operating Ambient Temperature Top -20 - 70 °C Note 1), 2)

Note 1) Temp.<60C , 90% RH MAX.
Temp. >60°C , Absolute humidity shall be less than 90% RH at 60C.

Note 2) The diagram below indicates the peripheral environment of the module.
The wet bulb temperature should be kept under 39 °C and there should be no compensation.
If the LSl is used above these absolute maximum ratings, it may become permanently damaged.

95%80%
60
Wet Bulb 60%
Temperature [C]
Humidity
0,
50 [(%)RH]
Storage
40% g
%
0%,
55
20 P 5 % ‘3:‘0‘ % X
KBIRLXRAZIXK |
RRRERLRKRKSS o,
10 R SN 20% Operation
AR ITLRRARKIK
R RRREIRXAR
ot 0 b S Ao 0
A SRR R IR XKL
R IILL K KR ALRRIL
e SRR
LK% R0
e M
R RBARAIHIIEY ol

Dry Bulb Temperature [C]
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. . . + °
3.2. Electrical Characteristic Ta+25C
Item Symbol Min. Typ. Max. Unit Note
Power for Interface Circuit IOvVCC 1.65 1.8 3.3 Y,
Power for Positive Source VSP 4.9 5.0 5.1 \%
Power for Negative Source VSN -5.1 -5.0 -4.9 \%
Power for BLU Driving IBAT - 20 - mA | 12LEDs serial
Logic Input High Voltage VIH 0.7x10VCC - IOvCC
Logic Input Low Voltage VIL 0 - 0.3x10vCC
Frame Frequency Ff 60 Hz
liovee - 17 20 mA
Normal Display Ivsp - 14 23 mA
Consumption liovee-stb - 0.5 1.5 mA
Sleep Mode
liovec-dsb - 0.01 0.1 mA
BLU Driving Ibat - 20 - mA 20mA/LED
liovee - 30 35 mw
Normal Display Ivsp - 70 115 mw
Consumption liovec.sth - 1 3 mw
Sleep Mode
liovec-dsb - 0.02 0.2 mwW
BLU Driving Ibat - 720 - mw 20mA/LED
* All kinds of specifications and functions are optimized with the below Test condition
-IOVCC : 1.8V, VSP : 5.0V, VSN : -5.0V, Column inversion, Ta 25C
** The Typ. current/power consumption is measured at the below color bar test pattern
1. White
2. Yellow
3. Light blue
4. Green
112|3]14|5(6(7 5. Purple
6. Red
7. Blue
8. Black
Ver 1.4 February. 13. 2013 16 /69
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3.3. FPC PAD Pin Assignment (Panel)

No. Symbol Description No. Symbol Description
1 Dummy NC 50 VCOMDC -
2 GND GND 51~52 AGND GND
3 Dummy NC 53~54 VDD -
4 AG_Paste - 55 IOVCCRF
IOVCC
5~6 VCOM - 56~58 IOvCC
7 AGND GND 59 GNDRF
GND
8 GVSS - 60~61 GND
9 GND GND 62 LEDPWM LEDPWM
10 PBCTLAl1 63 EXCK
GND
11 PBCTLA2 64 DBIST
NC
12 PBCTLB1 65 LNSW1
13 PBCTLB2 66 LNSWO
14~15 GVDD - 67 PNSW IOvCC
16~17 VGH - 68 IM2
18~20 c21p Capacitor connection Pins 69 IM1
21~23 C21M for step-up 2 70 IMO GND
24~26 SVvDD - 71 VSOUT VSYNC
27~29 VSP 72 HSOUT
VSP
30 EXPWRP 73 TE2 NC
31 VSWP NC 74 TE
32~33 SVSS - 75 CSX
34~35 VSN VSN 76 DCX IOVCC
36~37 AGND GND 77 WRX/SCL
38~39 C41M 78 DOUT NC
NC
40~-41 C41P 79 DIN IOvCC
42~43 VCL - 80 RESX RESET
44~46 VCI VCI 81~82 I0OVCC IOVCC
47 Dummy NC 83~86 GND
GND
48~49 VCOM - 87~90 AGND
Ver 1.4 February. 13. 2013 17 /69
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3.3. FPC PAD Pin Assignment (Panel) continued

No. Symbol Description No. Symbol Description
91~94 VCl - 151~153 IovVCC IoVCC
95~99 SVDD - 154~155 VDDLP -

100~101 VGS GND 156~158 GND

GND
102~106 SVSS - 159~161 AGND
107~110 VCL - 162 Dummy1

NC
111~114 AGND 163 Dummy?2

GND

115~118 GND 164~165 VCL -
119~120 VDD - 166~168 VCl -

121 IoVCC lovVCC 169~170 SVDD -

122~123 GND 171~172 VSP

GND VSP
124~126 DPHYGND 173 EXPWRN
127~128 DATA2P MIP| Data2+ 174~176 VSN VSN
129~130 DATA2N MIPI Data2- 177~179 SVSS -

131 DPHYGNDDUM1 GND 180 VSWN NC

132~133 DATALP MIP| Datal+ 181~183 C31P Capacitor connection Pins for
134~135 DATA1IN MIPI Datal- 184~186 C31M step-up 3
136 DPHYGNDDUM2 GND 187~188 VGL -
137~138 CLKP MIPI CLK + 189~190 GVSS -
139~140 CLKN MIPI CLK - 191~192 GND GND
141 DPHYGNDDUM3 GND 193 GVDD -
142~143 DATAOP MIP| Data0+ 194~195 AGND GND
144~145 DATAON MIP| Data0- 196~197 VCOM -

146 DPHYGNDDUM4 GND 198~208 Dummy NC

147~148 DATA3P MIPI Data3+ 207 GND GND
149~150 DATA3N MIPI Data3- 208 Dummy NC
Viewing Direction
208
FPC PAD D-IC Top Glass (CF)
‘r O ]
! 1
Bottom Glass (TFT)
Ver 1.4 February. 13. 2013 18 /69
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3.4. Pin Description (FPCB Connector)

Pin No. Symbol Description Remark
1 GND | Ground
2 LED C1 | LED Cathode connection
3 LED_C2 | LED Cathode connection
4 GND | Ground
5 IOvVCC | Power supply for internal logic circuits
6 LEDPWM O LED PWM signal
7 VSYNC o Frame synchronization signal
8 IRESET I Hardware reset signal
9 GND | Ground
10 DATA1P I/0 MIPI Datal pin
11 DATAIN I/0 MIPI Datal pin
12 GND | Ground
13 DATAOP I/O MIPI DataO pin
14 DATAON I/0 MIPI DataO pin
15 ID_Maker | Distinction of LCD maker (LGD: Low = GND)
16 GND 110 Ground
17 DATA3N I/0 MIPI Data 3 pin
18 DATA3P I/O MIPI Data 3 pin
19 GND | Ground
20 CLKN I MIPI Clock pin
21 CLKP | MIPI Clock pin
22 GND | Ground
23 DATA2N 1/O MIPI Data 3 pin
24 DATA2P 1/O MIPI Data 3 pin
25 GND | Ground
26 VSN | VSP(+5.0V)
27 VSP | VSN(-5.0V)
28 GND | Ground
29 LED_A | LED Anode connection
30 GND | Ground
16 30
AR AR
A
15 1 GB042-30P-H10
Fig. 3-1. FPC Connector Top View
Ver 1.4 February. 13. 2013 19 /69
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3.5. Block Diagram

VSP, VSN, IOVCC, GND R Gl
/RESET, Maker ID(GND) .
" Skan Direction
CLK+/', DO+/-, D1+/', D2+/', D3+/- > (FO Ward Only)
= | RESET
o >
<
o
5 | PWM, VSYNC
©
()
c | LED A
S G1920
9]
3
LED C1
B e e
Ver 1.4 February. 13. 2013 20 /69
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3.6. Backlight Unit

Item Symbol Min. Typ. Max. Units
Surface Luminance B 12,250 13,600 - cd/m?
Surface Brightness Uniformity By 80 85 - %
\%
LED Voltage \2 - 3.0 - (per LED)
LED Current I - 20 - (peTI_AED)
Note 1)
LED Maker : SSC — > > 2
LED Part name : SMFDO7
IF=40mA
g > > > p >
Note 2) Uniformity measure condition
B H
5mm ¥ H/2 5mm £
s
2 P3 v ]
4P1...P24 %
P4  P5 P6
% X %
Q
’!{W P8 P9
i : A A
I |
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3.7. LED Specification

1) Absolute Maximum Ratings

Parameter Symbol Value Unit
Power Dissipation Pt 96 mw
Forward Current I 30 mA
Peak Forward Current I, ™ 100 mA
Reverse Voltage Ve 5 Vv
Operating Temperature Topr -30 ~ +85 oC
Storage Temperature Tsrg -40 ~ +100 ocC
Junction Temperature Tji max 105 oC
Life Time (Ta=257) "3 - 15000 hrs
Life Time (Ta=607) "3 - 10000 hrs

*1 Care is to be taken that power dissipation does not exceed the ahsolute maximum rating of the product.
*2 I, was measured at T, = 0.1msec of pulse width and D = 1/10 of duty ratio.
*3 Estimated time to 50% degradation of initial luminous intensity.

Condition: Ta=25/60T, Tj=75T (Using SSC testing circuit board)

2) Initial Electrical/Optical Characteristics

Parameter Symbol Condition Min. Typ. Max. Unit
Forward Voltage Ve, l[-=20mA 2.8 - 3.2 \Y,
Reverse Current Ir Vg =5V - - 50 UuA

Luminous Flux ly l[-=20mA 7.75 - 8.50 Im

Ver 1.4 February. 13. 2013 22 |/ 69
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3.8. Timing Characteristics
3.8.1. MIPI DSI Characteristics

Item Symbol Unit Min. Typ. Max. Note
Differential input high threshold VIDTH mV - - 70 3
Differential input low threshold VIDTL mV -70 - - 3
Single-ended input low voltage VILHS mV -40 - -
HS-RX Single-ended input high voltage VIHHS mV - - 460
Common-mode voltage HS receive VCMRX(DC) | mv 70 i 330 1
mode
Differential input impedance ZID Q - 100 - 2
Logic 0 input voltage not in ULP State VIL mV -50 - 550
LP-RX Logic 1 input voltage VIH mV 880 - 1350
1/0O leakage current ILEAK LA -10 - 10
Thevenin output low level VOL mV -50 - 50
LP-TX Thevenin output high level VOH \ 1.1 1.2 1.3
Output impedance of LP transmitter ZOLP Q 110 - - 2
CD-RX Logic 0 contention threshold VILCD mV - - 200
Logic 1 contention threshold VIHCD mV 450 - -

Notes 1. VCMRX (DC) = (VP+VDN)/2

Notes 2. Excluding COG resistance (contact resistance and ITO wiring resistance). The values are tentative
Notes 3. Minimum 110mV/-110mV HS differential swing is required for display data transfer

Fig. 3.8.1. Signaling and Contention Voltage Levels

Vi, max r

Mop |HS Vi HS
Range Range

RX Side | Teex 1 Temx ) Teex t Tiex | Tipx | i
e et >
I | I | | | i
I I | | I
I b I I | | I
DSIDOP fooN H_I
I : 1 1 : 1 LP Vi
I | 1 f }\ 1/ A I
I | I | | | I
DSIDON I 1 1 I 1 1 I
) 1
I I I 1 I | I
I | I 1 I | Y v
T T T T T 1H MM
TX Side 1 Teere g Teemgt Teemg i Teerx i Tepmx o !
] \ ) I | 1 I
1 | | | . |
|
DSIDOP R R
I | i i | i
| I | | I I
I
DSIDON A A N T A
L 1 1 1 ]
I | I l i | I
Vi max
v W,
V“,H-j on JP
Iy
Vemrnpoe, VDI VioTH
Veammne = (VoetVon) 7 2 Vo X
v:l’- VCN
r
Viks Ve Vou

Vor.max

LP Wou

LP Threshold
Region

v

HE Differential Signaling

LP Single-ended Signaling
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3.8.2. MIPI DSI HS-RX Clock and Data-Clock Specifications

Iltem Symbol Unit Min. Typ. Max. Note
DSICLK Frequency fDSICLK MHz 100 - 450 4
DSICLK Cycle time tCLKP Ns 111 - 10
DSI Data Transfer Rate tDSIR Mbps 200 - 900 4
ul 0.15 - - 6
Data to Clock Setup Time tSETUP
Ns 0.15 - . 5,6
ul 0.15 - - 6
Clock to Data Hold Time tHOLD
ns 0.15 - - 5,6

Notes 4. When fDSICLK<125MHz, change auto load NV setting so that it is compliant with
THS-PREPARE+THS-ZERO spec.

Notes 5. Minimum tSETUP/tHOLD Time is 0.15Ul. This value may change according to DSI transfer rate.

Notes 6. tSETUP/tHOLD Time are measured without HS-TX Jitter.

Fig. 3.8.2. AC Timing Waveform for HS Mode MIPI Operation

Reference [ime

P Toerup oL F'E
oSL + E
Taae
CLKEp
CLEn
a 1w -
1 Dama B Time = 101
- Toaiwe -
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3.8.3. MIPI DSI LP-RX/TX Clock and Data-Clock Specifications

Item Symbol Unit Min. Typ. Max. Note
Time to drive LP-00 to prepare for HS |\ beeparel ns  [40ns + 4*ul ; 85ns + 6*Ul
transmission
THS-PREPARE + Time to drive HS-0 before| THS-PREPARE ns 145ms + ) i
the Sync sequence + THS-ZERO 10*UI
Time to drive flipped differential state after max (n*8*Ul,
last payload data bit of a HS transmission THS-TRAIL ns 60ns + - - 1,2
burst n*4*Ul)
Time to drive LP-11after HS burst THS-EXIT ns 100 - -
Time to drive LP-00 after Turnaround TTA-GO 2TLPTX
Request
Time-out before new TX side starts driving TTA-SURE I*TLPTX - 2*TLPTX
Time to drive LP-00 by new TX TTA-GET 5*TLPTX
Length of any Low-Power state period TLPX ns 50 - -
Ratio of TLPX(MASTER)/TLPX(SLAVE) Ratio TLPX 2/3 ) 3/2

between Master and Slave side

Time that the transmitter shall continue
sending HS clock after the last associated | TCLK-POST Ul |60ns + 52Ul - - 3
Data Lane has transitioned to LP mode

) ) TCLK-
reurmerme e o teome| peioie, | v | w0 | - | -
P 9 TCLK-ZERO

Time that the HS clock shall be driven prior
to any associated Data Lane beginning the | TCLK-PRE ul 8 - -
transition from LP to HS mode

Time to drive LP-00 to prepare for HS clock TCLK-

transmission PREPARE ns 38 ; 95
Time to drive HS differential state after last
payload clock bit of an HS transmission TCLK-TRAIL ns 60 - -
burst
Time from start of THS-TRAIL period to start TEOT i ) 105ns + 2
of LP-11 state n*12*Ul
Length of Low-Eower TX period in case of TLPTX1 Ul i 32 i
using DSI clock
4
Length of Low-Power TX period in case of TLPTX2 ns i 1/fosc i

using internal OSC clock

Notes 1. If a>b then max(a, b ) =a, otherwisemax(a,b)=b

Notes 2. Where n = 1 for Forward-direction HS mode.

Notes 3. The R63311 can work with this specification although the end part of internal process is remained when
Clock Lane enter LP-11 and the R63311 can work without the remained process if tCLK-POST is more than
256 UL.

Notes 4. The R63311 uses DSl clock from the Host processor if Clock Lane is active, and internal oscillator clock if
Clock Lane is disabled. Here, “fosc” is the frequency of oscillator clock, typical 28 MHz.
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Fig. 3.8.3. HS Data Transmission in Bursts
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1
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1
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N
g S S
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1 ] i
WIH(min) ! ! i
ViLimax) | _ _! i
NN oo
: | —, H
i : H ! Capture
LP11 ! LPDT | LP-0O | 157 Data Bit

Mote: THS-3YMG: Proper match found for Sync sequence in HS siream.the following bits are payload data.

Fig. 3.8.3.1. Switching the Clock Lane between Clock Transmission and LP Mode

Clock Lane

Disconnect
DpOn - Teor o Terminatar
ToL-posT ToLsss
- - -
WM min 1
WL max) —
- 2
ToLk-TRAIL Tus-ExIT Tl:LKr'RFPAHF TCLK-J.‘EFUII Toak-FRE
Data Lane Digconnect » Tirx ;I"Hs-PRBﬂmE
DpiDin Terminalor
W)
WiLimax)

/e

4— THg-sp —=
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3.8.4. Reset Characteristics

Item Symbol Test Condition Unit Min. Typ. Max. Note
Reset low-level widthl tRW1 Power supply on us 1000 - -
Reset low-level widthl tRW2 Operation us 1000 - -
Reset time (Sleep IN) tRT1 - ms - - 3
Reset time (Sleep OUT) tRT2 - ms - - 3
Noise reject width tRESNR - us - - 1
Fig. 3.7.4. Reset operation
(1)Reset Reject N fiaat
| RESNR (2-a) Reset timing at power supply on
IOVEE o
RESX A o ”
-' - g
REEX (47"} WL “I

ERTI

+

Initial candition
X Rasdt X (Cipdacl for HLY resed)

RSP LCD driver status

[2-b) Reset iming during operation (sleep in)

= WWCC
IOV CC
AW

WH
RESX - ™
ERT1
a =

I'nitial condiion

Bty wie }{ Faea [Desault for HY reset)

HEF ILEL deiver sklus

[2-c) Reset timing durinn nneration (sleep out)

IoviCe
IovCC
p LA

o YH

ESX all
rate tRT2
- - -

) Banal off Initi@l pondition

RSP LGD amver stats Oparabion BequEnGE ){F‘““ {Crefaull for HW resel)
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3.9. Operation Flow Chart

3.9.1 Power On Set

A 4

3.9.2 Display Initial Set

3.9.3 Display On & Sleep Out Set

Normal Display

3.9.4 Display Off & Sleep In Set

A 4

3.9.5 Deep Standby Set

l

3.9.6 Power Off Set

?
e

LCD On Flow

LCD Off Flow
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Table 3.9.1. Power On Set

Step REGISTER FUNCTION INDEX/DATA HEX
1 /RES = LOW
2 Power (IOVCC, VSP, VSN) ON

IOVCC — 100ms or more — VSP / VSN simultaneously ON

3 40ms or more
4 /RES = LOW
5 10ms or more
6 /RES = HIGH
7 10ms or more
Fig. 3.9.1 Power on sequence & Timing
IOVCC W
DPHYVCC /!
EVSP
Mo
VSP 100
| tPONZ
tFON1
VSN 0%
B0
auﬂgr
tRW1| VIH,—
RESX VL
/ n tRT i
ESP LCD — —
driver status X Reset Initial condition
Itermn Symbal Unit | Test Condition Min Max
VEP-VEN delay timea{10% to 10%) tPOM1 us | Power On 0 -
YSP-VSN delay time{50% to 50%) tPOMNZ us Power On 0 —
System power on to VSP ON time tsVSP ms Power On 1 —
Reset low-level width1 tRWA ms Power On 1 -
Reset time(Sleep IN) tRT ms Power On 3 —

Ver 1.4
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Table 3.9.2. Display Initial Set

Step REGISTER FUNCTION INDEX/DATA HEX
1 Manufacturer Command INDEX O0xBO
Access Protect DATA 0x04
2 nop Command INDEX 0x00
3 nop Command INDEX 0x00
INDEX OxB3
4 Interface Setting 0x14 0x00 0x00 0x00 0x00
DATA
0x00
INDEX OxB6
5 DSI Control (MIPI SPEED)
DATA 0x3A 0xD3
INDEX 0xC1

0x84 0x60 0x50 0x00 0x00

0x00 0x00 0x00 0x00 0x0C

0Ox01 Ox58 0x73 OxAE 0x31

6 Display Settingl
DATA 0x20 0x06 0x00 0x00 0x00
0x00 0x00 0x00 0x10 0x10
0x10 0x10 0x00 0x00 0x00
0x22 0x02 0x02 0x00
INDEX 0xC2
7 Display Setting2 0x31 OxF7 0x80 Ox0A 0x08
DATA
0x00 0x00
8 Touch Panel Sync Function INDEX 0xC3
(VSYNC Enable) DATA 0x01 0x00 0x00
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Table 3.9.2. continued

Step REGISTER FUNCTION INDEX/DATA HEX

INDEX 0xC4

0x70 0x00 0x00 0x00 0x07

" . 0x05 0x05 0x09 0x09 0x0C
Source Timing Setting

DATA 0x06 0x00 0x00 0x00 0x00
9 0x07 0x05 0x05 0x09 0x09
0x0C 0x06
INDEX 0xC6

0x00 0x69 0x00 0x69 0x00

0x69 0x00 0x00 0x00 0x00

0x00 0x69 0x00 0x69 0x00

LTPS Timing Setting 0x69 0x10 0x19 0x07 0x00

DATA
10 0x01 0x00 0x69 0x00 0x69

0x00 0x69 0x00 0x00 0x00

0x00 0x00 0x69 0x00 0x69

0x00 0x69 0x10 0x19 0x07

INDEX 0xC7

0x00 0x09 0x14 0x26 0x31

0x48 0x3B 0x52 Ox5F Ox67

11 Gamma Setting A set
DATA 0x6B 0x70 0x00 0x09 0x14

0x26 0x31 0x48 0x3B 0x52

Ox5F 0x67 0x6B 0x70

INDEX 0xC8

0x00 0x09 0x14 0x26 0x31

0x48 0x3B 0x52 Ox5F 0x67

12 Gamma Setting B set
DATA 0x6B 0x70 0x00 0x09 0x14

0x26 0x31 0x48 0x3B 0x52

Ox5F 0x67 0x6B 0x70
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Table 3.9.2. continued

Step REGISTER FUNCTION INDEX/DATA HEX

INDEX 0xC9

0x00 0x09 0x14 0x26 0x31

0x48 0x3B 0x52 Ox5F 0x67

13 Gamma Setting C set
DATA 0x6B 0x70 0x00 0x09 0x14
0x26 0x31 0x48 0x3B 0x52
Ox5F 0x67 0x6B 0x70
INDEX 0xCC
14 Panel Interface Control
DATA 0X09
INDEX 0xDO
(Charge Pump Setting) DATA 0x99 0x19 0x01 0x89 0x00

0x55 0x19 0x99 0x01

INDEX 0xD3

0x1B 0x33 0xBB OxCC 0xC4

0x33 0x33 0x33 0x00 0x01

Power Setting

16 0x00 0xA0 0xD8 OxAO 0xOD
for Internal Power DATA
0x37 0x33 0x44 0x22 0x70
0x02 0x37 0x03 0x3D OxBF
0x00
INDEX 0xD5
17 Vcom Setting 0x06 0x00 0x00 0x01 0x39
DATA
0x01 0x39
INDEX 0xD5
18 Vcom Setting (send 2 times) 0x06 0x00 0x00 0x01 0x39
DATA
0x01 0x39
19 If Customer want to set other things, add Index/Data in here.
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Table 3.9.3. Sleep Out & Display On Set

Step REGISTER FUNCTION INDEX/DATA HEX
1 Display On INDEX 0x29
2 Sleep Out INDEX 0x11
3 MIPI Video Pixel Stream ON
4 6 Frames or more
5 Android Image Display
INDEX 0xD5
6 Vcom Setting 0x06 0x00 0x00 0x01 Ox2C
DATA
0x01 0x2C
INDEX 0xD5
7 Vcom Setting (send 2 times) 0x06 0x00 0x00 0x01 0x2C
DATA
0x01 0x2C
8 1 Frames or more
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Table 3.9.3. Sleep Out & Display On Set

Step REGISTER FUNCTION INDEX/DATA HEX
INDEX 0xD5
1 Vcom Setting 0x06 0x00 0x00 0x00 0x48
DATA
0x00 0x48
INDEX 0xD5
2 Vcom Setting (send 2 times) 0x06 0x00 0x00 0x00 0x48
DATA
0x00 0x48
3 1 Frames or more
4 Display Off INDEX 0x28
5 20ms or more
6 Sleep In INDEX 0x10
7 100ms or more
Table 3.9.5. Deep Standby Set
Step REGISTER FUNCTION INDEX/DATA HEX
INDEX 0xB1
1 Deep Standby Mode In
DATA 0x01
2 40ms or more
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Table 3.9.6. Power Off Set

Step REGISTER FUNCTION INDEX/DATA HEX
1 MIPI Video Pixel Stream OFF
2 /RES = LOW
3 10ms or more
4 Power (VSN, VSP, IOVCC) Off
VSN / VSP simultaneously Off — 20ms or more — IOVCC Off
Fig. 3.9.6 Power off sequence & Timing
IOVCC NI
DPHYVCC thVSP
b 507
VSP “@g'
L 10%
tPOFF1
VSN /; o
RESX \ a2
VIL
—
Item Symbol Unit Test Condition Min Max
Reset low-level width2 IRW2 ms Power Off 1 -
WEN-VSP delay time(10% to 10%) tPOFF1 us Power Off 0 -
WSN-YSP delay time({50% to 50%) tFOFF2 us Power Off 0 —
YWSP OFF to system power off time th'W 3P us Fower Off 0 -
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Table 3.9.7. DCS Data Type List

Host to RSP LCD driver Data Type (RX)
WIR Write Type Read Type Other
DCs Data 05h | 15'h | 39°h 13'h 23'h 2%h 14'h 24'h 06h 3Th
Type
Command/Parameter Packet | Short | Short | Long Short Short Long Short Short Short Short
DCcs DCS | DCS | DCS | Generic | Generic | Generic | Generic | Generic DCS Set
para no 1 1 para 2 para 1 para 2 para no max.
para para para return
packet
size
00h | nop c Yes No Yes Mo Mo Mo Mo Mo No
01h | soft_reset C Yes No Yes No No No Mo No Mo
04h | read_DDB_start 16 Mo No No No No No Mo No Yes 168°h10
05h | read_Number_of the_ 1 Na No Mo Mo Mo Ma Mo No Yes 1601
Errors_on_DSI
06h | get_red_channel 1 Mo No No No No No Mo No Yes
07h | get_green_channel 1 Mo No No No No No No No Yes
08h | get_blue_channel 1 Mo No No No No No No No Yes
0Ah | get power mode 1 Mo No No No No Mo Mo No Yes 18'h1
0Bh | get_address_mode 1 Mo No Mo Mo Mo Mo Mo Mo Yes 16'h1
OCh | get_pixel_format 1 Mo No Mo Mo Mo Mo Mo Mo Yes 16'h1
0Dh | get_display_mode 1 Mo No No No No No Mo No Yes 18°h1
OEh | get_signal_mode 1 Mo No Mo Mo No No No No Yes 16'h1
0Fh | get_diagnostic_result 1 Mo No No No No No No No Yes 168°h1
10h | enter_sleep mode c Yes No Yes No No Mo Mo No Mo
11h | exit_sleep_mode C Yes No Yes No No No Mo No Mo
20h | exit_invert_mode c YES NO YES No No No No No Mo
21h | enter_invert_mode C YES NO YES No No No Mo No Mo
26h | set gamma_curve 1 Mo Yes Yes Mo No No No No Mo
28h | set display off [ Yes No Yes Mo Mo Mo No No Mo
29h | set_display_on c Yes No Yes Mo Mo Mo Mo Mo No
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Table 3.9.7. continued

Host to RSP LCD driver Data Type (RX)
WIR Write Type Read Type Other
DCS Data 05'h | 15'h | 39°h 13'h 23°'h 29'h 14'h 24'h 06°h 37h
Type
Command/Parameter Packet | Short | Short | Long Short Short Long Short Short Short Short
DCSs DCS DCS | DCS | Generic | Generic | Generic | Generic | Generic DCS Set
para no 1 1 para 2 para - 1 para 2 para no max.
para para para return
packet
size
34h | set_tear off C Yes Mo Yes Mo Mo Mo No Mo Mo -
35h | set_tear on 1 Mo Yes Yes Mo Mo Mo No Mo Mo -
36h | set_address_mode 1 Mo Yes Yes Mo Mo Mo No Mo Mo -
3Ah | set_pixel_format 1 Mo Yes Yes Mo Mo Mo No Mo No -
44h | set_tear_scanline 2 Mo Yes Yes Mo Mo Mo No Mo Mo -
51h | write_display_brightness 2 No Yes Yes Mo Mo Mo No Mo Mo -
52h | read_display_brightness 2 Mo Mo Mo Mo Mo Mo No Mo Yes 16°'h1
value
55h write_content_adaptive_ 1 Mo Yes Yes Mo Mo Mo No Mo Mo -
brightness_control
G6h read_content_adaptive_ 1 Mo Mo Mo Mo Mo Mo No Mo Yes 16'h1
brightness_control
BEh | write_ CABC_minimum_ 2 Mo Yes Yes Mo Mo Mo No Mo Mo -
brightness
EFh | read_CABC_minimum_ 2 Mo Mo Mo Mo Mo Mo No Mo Yes 16°'h1
brightness
68h | read_automatic_ 1 Mo Mo Mo Mo Mo Mo No Mo Mo 16°'h1
brightness_control_
self-diagnostic_result
Alh | read_DDB_start (Mote1) 16 Mo Mo Mo Mo Mo Mo No Mo Yes 16°h10
ABh | read_DDB_continue M Mo Mo Mo Mo Mo Mo No Mo Yes 16°h10
{Mote1)
DAh | ReadID1 1 No Mo Mo Mo Mo Mo No Mo Yes -
DBh | Read D2 1 No Mo Mo Mo Mo Mo No Mo Yes -
DCh | Read D3 1 Mo Mo Mo Mo Mo Mo No Mo Yes -
Note. When each data type packet is sent, it is necessary to write all parameters of each DCS and MCS.
Note 1. maximum return packet size = 2
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4.1 Module Layout

4. Mechanical Drawing
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[CTal 4 line) [CT0J 1452000 Pratector Film 0.075+
LCM PIN DESCRIPTION
NO.[ PIN_DESCRIPTION
[l il M
3
I3
5 | veCn(1.8v)
6] Pwu
7
8
9
10| DATAtP
11] DATAIN
, | 20 6D
5.0 FHD o |z 3| DATAGP
.‘ 2 gl 2 4] DATAON
N R 5| WAKER ID(GND)
EEE AR
= 7| DATAIN
El oy 8| DATAIP
9] oD
ﬁ Q 20] CLkn
Lkt oo e 2] o
H 22] oD
23| DATAN
PULL TAPE 24] paTazp
25] 6D
26] VSN
271 VsP
Gap Filling TapelT=0.38mml Wm mwoo Iy
d 30] GND
E
=
DETAIL "A" | SUS304 13T, Conductive tape [EZ2taf] 1.048T|
(S=N:1)

NOTES

1. UNSPECIFIED DIEMSIONAL TORELANCES ARE +0.2mm

2. LCM CONNECTOR : GB042-30P-HLO(LS Mtron)

3. DRIVE IC + RENESAS(R63311)(29.80X0.85X0.17>

4. [CT0] Signification is CTQ item

S. LCD GLASS BULGES OUTC(LCD TILTING IS NO GUARANTEE)
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4.2. Panel Layout

65.07(C/FATFT)
1,35 62.57(A/A) 136 B 08
0B
3 g E P
22| S| |E
ZEIE
17.64 29.80 1764 |12 < 2
g - 2
S 2 Ne]
§.| g 31,46 g| 7|: '
16,99 3206 11048 0471 Top Po 0,163 Bottom POL
s ~ =
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4.3. FPCB Layout
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SCALE: 111
€@ 0.09+0.020
©OEg0.15:000
A\ 0o
L
S~
S | |
v , -NOTES-
ﬁ L ) , 1 "88" |Critical To Qualityl Point, Cpk 133 o4t
- - — 3. Thickness' 0.15max
e e L. CONNECTOR:GBILZ-31P-ET000D
t~— - m E 5 20 & At 7IES FPC Se/® EAt 7IES THECH
s m 6. MYER 42 SAts SAL 0 ImmE CHECH
10 19um EMI Tope , TATSUTA SF-PC6000-U1
9 20um SRONK, LIE B2l NPR-5BR HF NO.13
DETAIL A DETAIL B w “Mcs E\zTE%zm 294 ENG e
um  Stiffener | E434
SCALE 51 SCALE 204 5 sBum Advesive , TATSUTA CBF 30006
5 1250m  Coverlay , HANNHA
n ST HGCS-AS06L
3 Bum Cu Ploting
2 T2um Copper Foil, 54'
| Bose Film , 50 DSFLEK-600
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4.3. FPCB Layout

<A HAA % 7 >

I E 1 2 3 4 5 6 7 8
SILVER TAPE [TATSUTA] PC6000 U1 , AD:19m 19
COVERLAY Pl [[HANWHA] 0.5MIL , AD : 25m 12.5 12,5 12,5 12.5 12.5 12,5 12.5
AD (XA : HGCS-A505L(Y) 25 25 25 25 25 25 25
SIa CU-PLAT [HOLEZ MIN 10m 22| 10 10 10 10 10
CU 12 12 12 12 12
BASE ] L;D;?!%S%:ﬂ%oog%{z%m D 0] = 20 20 20 2 2 2 20
CU 12 12 12 12 12 12 12 12 12
I CU-PLAT [HOLEZ MIN 10m 22| 10 10 10 10 10 10 10 10 10
L AD | AME : HGCS-A505L(Y) 25 2% 25 25 2% 2% 2
Pl [[HANWHA] 0.5MIL , AD : 25m 12.5 12.5 12.5 12.5 12.5 12.5 12.5
5 INK_[[1ZZ2/S1] NPR-58R HF No.13, (571 15:5m) | 15 [ 5 ]
60
150
TOTAL 15| 17 57 199 2% 158 %5 |
DYELE : FOG PAD T
@Bending i (Coverlay 47) —
®Bending i’ (Coverlay &)
@Body-1 : EMI Tape 4
(®Body-2 : Component i’
®Body-3 : Top EMI Tape &
»Body-4 : Bottom EMI Tape £
®CNT M| 25 :SUS 0.15T
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4.4. LED FPCB Layout

e 05 P O =0 U5 2 U5 20 05 0
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4.5. BLU Layout
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4.6. FPCB Schematic

_~;II|| C1__||1uF/25V/1005 GVSS
ER| ]
C2 || 1uF/25V/1005 GVDD
I
C3 || 1uF/25V/1005 VGH
Ll
C5 ||4.7uF/10v/1005 SVDD
I
C6 _||2.2uF/10v/1005 VSP
Ul
VR1 || Varrigtor/1005
C7_||4.7uF/10V/1005 __ SVSS
I
C8 ||2.2uF/10V/1005 _ VSN
Ul
VR2 || Varristor/1005
C9 || 1uF/6.3V/1005 Vel
11
C10 |[2.2uF/6.3V/1005 V(I
Ll
C11 ||2.2uF/6.3V/1005 _ VCOMDC
Ul
C12 ||2.2uF/6.3V/1005 VDD
I
C13 ||2.2uF/6.3V/1005 10VCC
Ul
C14_||1uF/6.3V/1005 VDDLP
I
C15 || 1uF/25V/1005 VGL
I
VSN
[74=1
52
=
]
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CLKP
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CLKN
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DATAOP
DATAON
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DPHYGNDDUM4
DATA3P
DATA3P
DATA3N
DATA3N

ovee
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4.7. Gerber Data

og 1

P/NBBA1L-03374 MFT=OSE <™
B850L - 09g5L n 038w

LHEOOWF - S002_ Wer) 1

Des:_;;.ne-:l  2012,.08.08

LG Digplay Co Lid §21247 WF

Cicza

c2c4 i1
ca 1z £z 3

LS [l £

c7 VA2 CB
16 o] W R
c1 m “ cCH

< Top_Slikscreen >

UL Mark FPC Maker UL No.
~ R \

!
F/NoERA L-L}Sj?ﬂ m FFT 05 F ;ﬁ:} LGD Part Number (Ass’y)

ERROL- 09GRL » LGD Part Number (Bare)
LHESOOWE = SD02_ Ver), 1 LGD Model Name&Version
Cesigned @ 20127.08.08 » FPC Design Day
LZ Diaplay Co Lid (421247 HF —> FPC H|&EX} ex) 12 47F X}
» Halogen Free

v
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5. Incoming Inspection Specification
5.1. Inspection Condition & AQL Level

No Items Condition
1 Ambient lllumination Cosmetic : 500~1000lux
2 Background Color Black/White
Perpendicular to DUT surface +45 degree
e ——————

3 Viewing angle R —— i,
15.45 - }>
degree \ 20+ Scrm

; 60—~ 120°C«
Reflect Mode

4 Viewing distance 30+5cm

5 Ambient Temperature 20~257T

6 AQL Level Major : 0.4 / Minor : 0.65
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5.2. Display Quality Specification

No Defect Criteria Remark
No Displa:
1 . play Not allowed
(Major)
Missing Line
2 g Not allowed
(Major)
Darker or Lighter Line
3 ) Not allowed
(Major)
s Permissible [L: If blue sub-pixel number is 1 or 2ea,
pec. Qty it is OK.
But if 2ea in diameter 20mm, it is NG.
a Bright / Dark Point Bright Point 0 D If particle bright dot size is under
(Minor) 0.2mm, 2ea is OK.
But if 2ea in diameter 20mm, it is NG.
Dark Point 2
Permissible 1: ®=(L+W)/2, L=Length
Spec. Qty W=Width
Round Type =010 N ) P: Disregard if out of(\A/;: :— gimz)
5 | (Particle, bubble) =5.omm sregar '
(Minor) @ 0.10mm < ® < 0.15mm 1
@ 0.10mm < ® £ 0.25mm 0 L
Permissible 1: L=Length, W=Width
Spec. Qty P: Disregard if out of A/A + 0.5mm
(V/IA +0.1mm)
6 i BEe
(Partlcllvle_, Scratch) 0.03mm < W < 0.05mm ] %
(Minor) ,L<3.0mm '
0.05mm< W =<0.1mm 1
,L=1.0mm 3: Ignore Scratch on Ground area of FPCB
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5.3. Scratches, Dent and Extraneous Substances

No Defect Criteria

Remark

Surface F/M on POL.
& LCD Back side

cleaning

Ignore if F/M is removed after

2 LCD Back side S/C - -

Operating.

Ignore if S/C is no affect LCM

Visible of POL. Edge
Adhesive

0.5mm from V/A to B/M
P: Bleed-out : Ignore

1: Missing : Ignore if it exists within

Ver 1.4 February. 13. 2013
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5.4 Chipping and Broken

Defect
No Iltem Criterion for Defects Remark
Type
Size [mm]
" Glass Chipping a=03 Minor
[Pad Area] b<5.0
cst
Size [mm]
Glass Chippin as05
2 Pping Minor
[Rear of Pad Area] b<50
c<t
Size [mm]
Glass Chippin <o0.
3 PpIng a=0% Minor
[Except Pad Area] b<50
c<t
Size [mm] Size [mm]
a<05 a <30
b<3.0 b'<05
Glass Chippin
4 Pping Minor
[Corner] = !
goono l Scribe Line & g1
D-IC Chipping b oot ot L A s (Red Line) .
> | [mopBackside] | - T X,Y(2A121)<50um Minor
AB(EY) <40um
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6. Reliability
6.1 Environmental Reliability Tests

No Test Iltem Test Conditions Quantity Remark
ness
1 . . 70C, 96 Hr 10
High Temperature Operation
MN=2sH
2 , -20°C, 96 Hr 10
Low Temperature Operation
neissH
3 High Temperature and 60°C, 90% RH, 96 Hr 10

High Humidity Operation

4 QEXS 80, 96H 10
High Temperature Storage ' '
N2HE .
5 -30C, 96 Hr 10

Low Temperature Storage

D20s5MHE

6 High Temperature and 60T, 90% RH, 96 Hr 10
High Humidity Storage

254
7 2N R :
Thermal Shock 30T (30min) ~80C (30min), 24 Cycle 5
ESD Air : 00hm 200pF + 200V
8 Electrostatic 2
Withstanding Voltage Contact : 00hm 200pF = 200V
IH XS Al 2F
9 10~55Hz, 1. XIYIZ 2t 1 1Hr
Package Vibration Test 0~55Hz, 1.5mm, X/Y/Z6
T =4 Packing
10 76¢cm, 8 ,6face/D 1
Packing shock corner ace/Lrop In a box

6.2 Fault Judgment Criteria
TFT- LCD Module should be at room temperature for 24 hours when the display quality test is over.
There should be no particular change which might affect the practical display function
and the display quality test should be conducted under normal operating condition.
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6.3 Mechanical Reliability Tests

1) Panel 4 Point Bending

WM
[Lniversal Testing Maching)

® Test Condition
1. Supporting Jig : @3, Loading Jig : &3
2. Jig Speed : Imm/min
3. Test Point : X axis rear, Y axis rear
4. Jig length (L):
-L1:10mm, L2 : 20mm

® Criteria (SPEC)

Item 4-Point Bending Test
Criteria B10 (Weibull 10%)
Spec B10 : X axis 90Mpa, Y axis 90Mpa
No. of Panel 24ea for each condition (48ea)
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2) Driver IC 3PB Test

® Test Condition

Test Method : 3 Point Bending Test

1. Supporting Jig : 3mm, Loading Jig : 3mm
2. Jig Speed : Imm/min

3. Test Point : X axis, Y axis

4. Jig length (L) : 20mm

5. Jig Material : Steel (or Al)

® Criteria (SPEC)

Item 3-Point Bending Test
Criteria B10 (Weibull 10%)

Spec B10 : Higher than 350Mpa
No. of IC 24ea

Formula for Stress : b : item width (mm)
3-98-P- (LZ'Ll)(Mpa) h : item thickness (mm)
2-b-h? L : Length between supports (mm)
(o : Flexural Stress) P : Load (kgf)

i

mm/min
P e
‘ 10mm ‘
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7. Precautions for Use
7.1. Safety

1) DISASSEMBLING OR MODIFICATION

Do not disassemble or modify the modules. Sensitive parts inside LCD module may be damaged, and
dusts or scratches may mar the displays. LG Display does not warrant the modules, if customer
disassembled or modified them.

2) BREAKAGE OF LCD PANEL

Do not Ingest liquid crystal material, Do not Inhale this material, and Do not Permit this material to
contact the skin, if glass of LCD panel is broken. If liquid crystal material contacts the skin, mouth or
clothing, take the following actions immediately.

In case contact to the eye or mouth, rinse with large amount of running water for more than 15
minutes. In case contact to the skin or clothing, wipe it off immediately and wash with soap and large
amount of running water for more than 15 minutes. The skin or closing may be damaged if liquid
crystal material is left adhered. In case ingestion, rinse out the mouth well with water. After spewing up
by drinking large amount of water, get medical treatment.

3) GLASS OF LCD PANEL

Be careful with chips of Glass that may cause injuring fingers or skin, when the glass is broken.

4) ABSOLUTE MAXIMUM RATINGS

Do not exceed the absolute maximum rating values under the worst probable conditions caused by
the supply voltage variation, input voltage variation, variation in parts' constants, environmental
temperature, etc., otherwise LCD module may be damaged.

5) POWER PROTECTION CIRCUIT

Employ protection circuit for power supply, whenever the specification specifies it.

A suitable protection circuit should be applied, based on each system design.

A fuse is not fitted to this module. Therefore, without a suitable power-supply protection device, dust or
partial circuit failure may cause overheating and/or burning , which may lead to injury.

6) DISPOSAL

Always comply with all applicable environmental regulations, when disposing of the LCD.

7) EDGES OF PARTS

Be careful with edges of glass parts and metal frame, it may cause injuring.

For designing the system, give special consideration that the wiring and parts do not touch those
edges.
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8) RECOMMENDED OPERATING CONDITIONS

Don't exceed “the recommended operation conditions” in this specification. The performance and
quality of the LCD module are warranted only when the LCD module is used within “the recommended
operation conditions”. To use the LCD module over “the recommended operation conditions” may
have bad influence on the characteristics and reliability of the LCD module and may shorten the life of
the LCD module.

Therefore, when designing the whole set, not to be over “the recommended operation conditions”,
you should fully take care of supply voltage change, characteristic of connection parts, serge of input-
and-output line , and surrounding temperature.

7.2. Installation in Assembly

7.2.1. ESD (ELECTRO-STATIC DISCHARGE) PREVENTION

The circuit used in LCD module is very sensitive to ESD. The following caution should be taken when
installing LCD module to an enclosure of the system in order to prevent damage of circuit used in LCD
module.

1) HUMIDITY
Ambient humidity of working area is recommended to be higher than 50%(RH) in order to avoid ESD.

2) GROUNDING
- Person handling LCD modules should be grounded with wrist band.
- Tools like soldering iron and screw drivers and working benches should be grounded.
- Grounded electro-conductive mats are recommended to be covered on the floor of working area
and surface of working benches.
- The grounding should be done through a resister of 0.5~1Mohms in order to prevent spark of
ESD.

3) Be careful with touching metal portion of testing instruments in order to prevent unnecessary
ESD.

4) Do not touch the electrode area of PCB and electrical parts like LSI, capacitor,
connector pin, etc.

5) IONIZER
Using ionizer (an antistatic blower) is recommended at working area in order to reduce electro-static
voltage.

6) REMOVING PROTECTION FILM
When removing protection film from LCD panel, peel off the tag slowly (more than one second) while
blowing with ionizer toward the peeling face to minimize ESD which may damage electrical circuit.
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7.2.2. DUST AND STAIN PREVENTION

1) WORKING AREA
Reduce dust level in working area. Especially the level of metal particle should be decreased,
otherwise electrical circuit in LCD module may be damaged due to short circuit by metal particles.

2) FINGER PRINT
Use finger stalls or soft and dust-free gloves in order to keep clean appearance of LCD module when
handled for incoming inspection and assembly.

3) PROTECTION FILM
LCD module may be shipped with "protection film" on LCD panel in order to prevent from scratches
and dust. It is recommended to remove the film at later process of assembling.

4) WIPING OFF DUST ON THE PANEL

When LCD panel becomes dirty, wipe the panel surface off softly with absorbent cotton or another soft
cloth. If necessary, breathe upon the panel surface and then wipe off immediately and softly again. Be
careful not to spill organic solvents into the inside of LCD module. The solvents may damage driver IC
and PCB area used inside module. The polarizer laminated to LCD panel and adhesives may be
damaged by the solvents, so do not use any organic solvents for wiping off LCD panel.

5) ADHESIVE ON LCD PANEL
Be careful not to attach adhesive, grease, etc., on LCD panel, because it is difficult to remove them
without any damages on LCD panel.

6) WATER SPOTS ON THE PANEL

Avoid the dewing or water condensation.

Wipe off a spot or spots of water or mist on LCD panel softly with absorbent cotton or another cloth as
soon as possible if happened, otherwise discoloration or stain may be caused. And, damage may
occur if water penetrates the inside.

7.2.3. INSTALLING LCD MODULE TO THE ENCLOSURE

1) INSTALLING LCD MODULE TO THE ENCLOSURE

Do not bend or twist LCD module even momentarily when the LCD module is installed into the
system. Bending or twisting the LCD module may cause permanent damage.

When the FPC is bent, the radius of FPC curvature must be more than value of recommendation to
prevent bending and twisting forces from affecting the connection of FPC.

Even temporary bending or twisting sometimes causes damage.

2) INTERFACE
Do not fasten screws, with catching interface FPC between LCD module and the enclosure.
This may cause bending of LCD module, or become the cause of a failure by damaging FPC.
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7.2.4. MECHANICAL FORCES

1) CARRY

Hold the side of the plastic frame when you carry an LCD module by hand. If an LCD is carried using
the FPC, it is likely to be damaged and the LCD will then malfunction. If you turn on the LCD with a
broken FPC, it may cause smoke or burning.

Protection (eg gloves) for fingers and hands is recommended to avoid injury by broken glass.

2) STRONG MECHANICAL SHOCK

Avoid strong mechanical shock, such as dropping the LCD from the work bench, or knocking it
against a hard object.

These may cause the glass panel to crack, or cause other mis-operation.

3) EXCESSIVE FORCE
Avoid applying excessive force, like pushing the surface of LCD panel. This may cause scratches or
breakage of the panel, or a failure of the module.

4) SCRATCHES ON THE PANEL

Do not put heavy object such as tools, books, etc., and do not pile up LCD modules.

Be careful not to touch the surface of the polarizer with any hard and sharp object. These parts are so
sensitive and can easily be scratched, even if protected by a film.

5)Connector

When inserting or disconnecting the connector into a connector of the LCD module, care should be
taken to ensure that no strong external force is applied to the connector on the LCD module side.

A strong external force applied to the connector or the FPC may damage their connections.

When assembling a module into a system, pay extra attention to ensure that no part such as the FPC
etc. should be caught between the case of the system and the module. Make sure that the input signal
connector of a module is securely and correctly connected to the connector on the system, not
skewed, or incompletely connected.

Inputting a signal etc. into the module with connectors incorrectly inserted may cause a circuit
component or components to malfunction.

6) FPC

When inserting or disconnecting the connector of the LCD module into a connector of the system,
care should be taken to ensure that no strong external force is applied to the FPC on the LCD module
side. A strong external force applied to the FPC may damage their connections.

When assembling a module into a system, pay extra attention to ensure that no part such as the FPC
etc. should be caught between the case of the system and the module.

Make sure that the input signal connector of a module is securely and correctly connected to the
connector on the system, not skewed, or incompletely connected. Inputting a signal etc. into the
module with connectors incorrectly inserted may cause a circuit component or components to
malfunction. Be careful not to pull or damage the FPC cables, to avoid mechanical damage in FPC
and connection part of FPC and cell.
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7.2.5. OPERATION

1) POWER SUPPLY

Power supplies should always be turned off during the assembly process.

Do not connect or disconnect the power cables and connectors with power applied to LCD module.
This may cause damage to the LCD module circuit.

In operating module at the inspection process, and so on, the supply voltage and signals of driving
device must satisfy the sequence of power supplies and signals described in this specifications.

2) GAS
Do not expose the LCD module to any gas which is not normally contained in the atmosphere, it may
cause mis-operation or defects.

3) USED FOR LONG TERM

When a LCD module is used for a long term, the characteristics of LCD module might be changed
and it may be out of the standard of “4.0 Optical Specifications” due to LED discoloration.

LED has the characteristics of shifting optical characteristics by the long term use.

7.3. Transportation and Storage

1) TEMPERATURE

Do not store LCD modules in a high temperature and high humidity condition, higher than 35°C and
70%(RH) for a long term, meaning about one month or more, otherwise this may deteriorate the
quality of the display. When you unavoidably store LCD modules for a long time, store between 0 and
35°C, with a relative humidity 70% or lower.

2) LOW TEMPERATURE

Be careful not to leave it where the temperature is below specified storage temperature because the
liquid crystal of the display panel may be damaged.

3) ULTRA VIOLET RAY

Store LCD module without exposure to direct sunlight or fluorescent lamps in order to prevent the
module from strong ultra violet ray.

4) CLEANLINESS

Keep the LCD module in clean place, because any dust, hard particle may damage the polarizer, or
dust invades the inside of the LCD module.
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5) CONDENSATION OF WATER

The modules should be stored under a condition where no condensation of water is allowed. It may
cause mis-operation or defects. Be especially careful not to make a module work under the condition
that condensation of water appears.

6) PACKAGING

When you must re-package a LCD module after it has been removed from the original packaging, it is
recommended to re-pack using the original package box and package material.
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8. Package

8.1. Packing Description

Packing Condition

Contents

Packing Type

EPP packing type

EPP material model

EPP (10°~10%2 Q)

EPP packing type

See the picture 1

Number of panels per EPP

6 pieces

Number of EPP per carton

11+1(empty) units

Number of panels per carton 66 pieces
8.2. Description of Carton Material Composed
No. 1 2 3 4 5
Description LCD Module EPP Tray Packing PE Bag Carton
Carton
Quantity 66 12 1 1 1
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8.3. Description of Packing Procedure
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8.5. Packing Label Design

) '( S/

OMADE IN KOREA RoHS Verified + F8)

”HlHII\II ||\IIII!IIIII!IHIHIHIIIIHIIII

< BOX, Pallet Label >

1) Base model name
2) Suffixl

3) LCD’s Part Number at Customer
4) Product Volume : declaring the volume of product in the BOX/PALLET
5) Lot/MM-DD
- Lot No : declaring the BOX/PALLET No. in the number according to Production plan
in sequence.
- MM-DD :declaring packing Month/day
6) REMARK
- Register the Production change facts
7) Origin declaration : ( Only Module business)
- LGD KUMI : MADE IN KOREA
8) Declaration RoHS and halogen free verified expression
9) Barcode Type : Code 128A Type
10) Suffix2
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8.6. QC Flow Chart

QC Flow Chart_Assembly(Rev.01)

Management Standard Facility Management Measuring Machine Management Monitoring Control/Process Capability Abnormal Occurrence Action
Process No Process| Process |Management Relation Standard
Flow Chart : Section Item Standard No. Detail Standard . . - Gage SMPL Action | Judgment Person in Standard
Standard Period |Equipment| Calibration a9 Data 1 Type - m . Method Standard
Standard No. R&R Size Criteria Criteria charge No.
Back Light Mass Production
\v Component Module Line
Normal Material Quality B-QA-ST- BLUB/A Input | B-MO-WI- e Chil Apnormal | B-MO-ST-
1 [ enmput | 20T | wanagement Goarantee 008 | PN MK | woring vanaal | - MAGSO L L y| L y| - - Unnecessary | Unnecessary | Unnecessary | Return Line chief | JOMTE 00013
Work Criteria Action Criteria
B/A £sD ,_Msc_m mmu. B-MO-ST- | Under Hen_sm mmc_ B-MO-ST- onizer onetime | weasuing | Onetime || occurence onetime | . . o ua,__m mmoﬂ B-MO-ST-
lanagement fanagement i - anagemen
Management Criteria 00018 +200V Criteria, 00018 Per Quarter Machine Per Year Quantity Per Month sy 00018
C Board
D} Normal
2 Assy
Assembly |  Process Module Defective Module Line
Edge Damage Product BMO-ST- ot BiAWorking | BMO.ST- | -, \ L \ - - | unnecessary | unnecessary | unnecessary | Discard | supervisor | Abnormal | B-MO-ST-
o 9 Action Criteria 00009 Existence Manual 00051 4 4 4 P Occurrence 00013
Action Criteria
Process Module P LED FPC Three Module Line
ule Process i .
3 | LEOFPC w_o.:_w_ Management | Management W%_n.nou‘ompﬁ 340420 Soldering m‘%owwwﬁ Soldering Iron | Unnecessary ;h“nﬂwu w:«,.‘_sm Unnecessary | Temperature | - times | Unnecessary | Unnecessary | Unnecessary ” eparr Worker owﬂww__m_m w‘%owwwﬁ
D} Seldering 1ocess | Temperature Criteria Working Manual er Year Per Day /iscerd
Action Criteria
B Process Module P Insulation Tape Module Line
ule Process
4 9“ r“_é Mﬂ;w_ Management | “Management | &H0-ST- msu_“_ . Sticking vy pincete | L L L Unnecessary | Unnecessary | Unnecessary \”_HMN_ Worker ol BLovesil
o ocess Misalign Criteria e | Working Manual nce
Action Criteria
Tage Process Module P Insulation Tape Module Line
ule Process
5 ? _Mo.:_w_ Management | "management | B30T mx_z_a_: Sticking vl Pincete | L L \ Unnecessary | Unnecessary | Unnecessary \Mm..w:a woker | foromal ) BMOST
)] e ocess Misalign Criteria 'stence | working Manual Iscar
Action Criteria
Insulationy
kva Insulation Process Module Process Insulation Tape Module Line
Normal -ST- Not i MO-ST- R - MO-ST-
o | T | poiee, | Menasement | “wanagement | STECT | SO | suekng | EQEET | picete o y| . | | mecessay | umecessary [ umecessary | FT | woner | gonomat | evoer
Sticking Misalign Criteria Working Manual L
Action Criteria
T8 nsulation | yormal Process | module Process | o o Nou | meutatonTape | Repair z“.___m _.Hm aNOST
7 Tape by Management | “Management | 00T [ b Sticking ool Pincette L v| i y| - - Unnecessary | Unnecessary [ Unnecessary [ "2 Worker Fochidal o001s
sticking rocess Misalign Criteria stence | working Manual iscar
Action Criteria
process Module P Puling Tape Module Line
Normal ule Process | B-mo-st- Not Sticking B-MO-ST- Repair Abnormal B-MO-ST-
M Tape Management L v| . - - n "
Y 8 m__omn ng | Process z_“um_az _smmm_.umm.ﬁg_ 00001 | Exstence | working Manual | 00060 Pincette Unnecessary | Unnecessary | Unnecessary [ 200 Worker Sonormal, o
Action Criteria
Process N Module Line
Module Process Serial Number | B-MO-ST- .
o | markng | pomel | Management | Tyaagement | EMOST- | Mot Print oooso Markng || . . - | umecessary | umecessary | umecessary | - R | woner | Aomormal | Bo-ST-
Process o 00001 | Existence Machine IDiscard Occurrence 00013
Criteria Working Manual
fon Action Criteria
. Module Line
finspectior Final Inspecti Module o | Model MES Syste Final onet a -
10 n NSPECton | Quaity Test inspection | BMOST- | ncpection ysiem Inspection eI | nnecessary | Unnecessary | Unnecessary | - Fauly - Al | unnecessary | unnecessary | unnecessary | - RP2" Worker sbnormal | - B-MO-ST-
inspection | Process 00011 Management Per Month Quantity IDiscard Occurrence 00013
Working Criteria Standard Machine teri
Action Criteria
Module Line
hinspectio " Module Model Faulty §
qp | Surface | nspection | i Test inspection | BMOST- | ocpection | MES System L L v| ¢ i Quantity - Al | Unnecessary | unnecessary | unnecessary | ReéPAr Worker Abnormal B-MO-ST-
inspection | Process workng rria | 90911 | ‘geecire | Management IDiscard Occurrence 00013
andar Action Criteria
B-MO-ST-
00064
B-MO-ST- Module Line
Module Faulty Repair Repair
" Repair Process B-MO-ST- . 00065 " Repair Abnormal | B-MO-ST-
12 | Repair Provess G LHH%.._,M_N 00009 Process ﬁasw.__ avoer | L L L Quanity Al | unnecessary | Unnecessary | Unnecessary | - CP2F, Worker Fociil 20013
an 00066 Action Criteria
B-MO-ST-
00067
Module Process Outer Packing
13 BoX Normal BCR Input Management | BMOST- | yioger Working B-MO-ST- [ L v| ¢ . - - Unnecessary | Unnecessary | Unnecessary | Retun op
Packing |  Process plduli 00001 s 00062
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8.6. QC Flow Chart

QC Flow Chart_TAB(Rev.01)

lanagemen andare lanagemen easurin lachine Managemen! ontrol/Process a normal Occurrence Action
M t Standard M it M Machine M: t Control/P Capabi Ab I Of Acti
Process Flow| No. Process| Process |Management Relation Standard
Chart . Section Item Standard No. Detail Standard Gage SMPL Action | Judgment Person in Standard
. Standard Facility Period C Data Frequenc; Type P 3 Method Standard
Standard No. Y R&R size | Freduency P Criteria | Criteria charge No.
Module Line
CeLL Normal Module Process | smo-sT- | Stock S onock B-MO-WI- i Abnormal | - B-MO-ST-
\ \ \ \
4 1 Cellstock | o ocess Cell History ;mmﬁmﬁmz. 00001 ﬁnwn__w E_%nnnﬂ_m”ﬂw_ MAD03 ALL  |When Stocked | Unnecessary | Unnecessary | Unnecessary Notice Worker Ocounrence 00013
9 Action Criteria
Clean Machine Module PM
Abrasive Cloth Module PM B-MO-ST- B-MG-WI- =1 B-MO-ST-
\nput Guantty | working rteria | 00023~ | L5+10mm Working oy Clean Machine | L Input Quantity | n=1 wc L L L Tech Working O
u Criteria Criteria
Clean Machine Module PM
Nomal | Abrasive Cloth | ModulePM | B-mo.sT- | 300+200 BMG-WI- - BMO-ST-
Process | Rotary Speed | Working Criteria | 00022 RPM 0 MCo22 = 00022
2 Clean y Spe 9 Working Clean Machine | L L Rotary Speed n=1 wc L L L Tech Working
Criteria Criteria
- Module ESD
Module ESD | B-Mo-sT- | Under | ModuleEsD | B-mo-sT- . Onetime | Measurement occurence | onetime |, . . B-MO-ST-
ESD Working Criteria | 00018 +200v | Working Criteria | 00018 lonizer PerQuarter |  Machine necessary | necessary | “ouanity | "™t | Per month Tech ﬁmu‘__m 00018
POL POL Sticking Junnece: Module PM
Roller Gap M_PM B-MO-ST- B-MG-WI- POL Sticking One time B-MO-ST-
Adjustment | working Criteria | 00022 Model MC Working MC021 Machine Per Month [ L sary wic L L L Tech Working | 66022)-R7
Normal Manual Criteria
Process Module ESD Module ESD Module ESD
B-MO-ST- Under B-MO-ST- One time Measurement Occurrence One time B-MO-ST-
POL ESD Management Management lonizer ° necessary | Unnecessary T n=! L L L Worker
3 Sticking pheiiy 00018 +200V phE iy 00018 Per Quarter Machine Quantity Per Month i 00018
Inspect [vodule mspecti POL Sticking stk oneti Module Faulty
inspection jodule Inspection| B-MO-ST- Level BMO-WI- Vernier icking | _ ne time BMO-ST-
Process Sticking Level '\ orking Criteria | 00011 Model Measarement MAD22 Unnecessary | Unnecessary | caiiipers necessary | Unnecessary Lovel n=2ea| oo s | ¢ L ucLLCL Tech >van.m2_o= 00000
Werka vl ction Criterial
ACF : :
Material 'W_ Material Material | M_Faulty
an B-MO-ST- JACF Management]  B-MO-WI- nneces Discard o B-MO-ST-
Management Management 00008 RUSSI frvilivie g Manual MAD26 Refrigerator | L [ L ary | ¢ L L L Retum Component 00018
(ACF) Criteria Worker | Action Criterial
V] A ACF Normal Process
sticking | Process | Management | woduie rocess Module PM
-MO-ST- COG MIC B-MG-WI- Process B-MO-ST-
Temperature |~ Management | B-MO-ST- Model ACF Sticking | Unnecessary Gage Unnecessary | Unnecessary e n=1 mic L L L Tech Working S
Pressure Criteria 00001 Working Manual | MC023 Condition Criteria 00022)-R7
Time
" Process
lanagement Module Process Module PM
-MO-ST- coG MiC B-MG-WI- 204 Bondin Process B-MO-ST-
Temperature Management | B-MO-ST- Model 9 | unnecessary Gage Unnecessary | Unnecessary € n=1 e L L L Tech Working S
Pressure Criteria 00001 Working Manual MCo23 Machine Condition Crteria 00022)-R7
Time
'COG Align Level - — 3 Module PM
cos s | cosz | Noma | misaion ©TQ) | ransPecton | BMOST | over 15um | “Measurement | BMOW! | 13Bonding | ynnecessary | Microscope | Unnecessary | unnecessary o_“smna A”Mv One time xbarR | Ideal value LsL Tech workng | SMOST,
Bonding | Process 9 Working Manual Per 2 Hours Criteria
'COG Conductive
Ball
‘Conductive Ball . mc Module PM
Pressure Mark | ylitePeston | BUOST- | Qver, | Pressure Mark | BMOM" | Zhaenand [ unmecessary | Microscope | umnecessary | necessary [Pgure M| <2 | onetime | xebark | idealvalue Lst Tech working | SHOST
(€TQ Measirament Per 2 Hours Criteria
Working Manual
AcE -
Material M_ Material i Material M_ Faulty
- B-MO-ST- JACF Managemend  B-Mo-wi- Junnece: Discard e BMO-ST-
Management | Management 00005 10-5C  [\Vorking Manual | MAG26 Refrigerator | { E E sary | E E E IRetumn Component | = 55078
) (ACF) Criteria Worker | Action Criteria|
o | stuing | moces | oo
lanagement Module Process Module PM
-MO-ST- Fi L -MG-WI- Pro -MO-ST-
Temperaure | “Management” | BHSET | Mol worng ol | Erisoss” | Acesicing | unnecessary | Gage | unnecessary [ unnecessary [ Trectse | nes we | L \ Tech Wordng | EMO.ST.
Pressure riteria Criteria
Time
™ Process
lanagement Module Process Module PM
-MO-ST- FOG M/IC -MG-WI- nd. Process -} o
Temperature | “Management | BMOET | model [, oS WE | BMG 245Bonding | Unnecessary | Gage Unnecessary | Unnecessary | Frogese | n=1 mc L L L Tech Sotso R
Pressure Criteria g
FOG Time
FOG Bonding -
Module Process Strength Bondin n=2 MC Module PM
Bonding Strength |~ Management | BMO-ST- | soogrcmt | |\ Swength | | BMEWL | L necessary | Unnecessary |  Strengt (nity | one time X-bar/R Ideal value LsL Tech Working Wumw_ww
) Fogze |\ Criteria Working Manoal Machine Ishit Citeria
7| Bonding g Manua
Process e Module PM
M_inspection | B-MO-ST- |Over X 50% | FOG Align Level |  B-MO-WI- 1st Bonding MA n=2 B-MO-ST-
Misalign Warking Criteria | 00011 | Over v 20% | Measurement MAD28 Mashing? | Unnecessary | Microscope | Unnecessary | Unnecessary Quanity | (nigy | Onetme |t L LsL Tech Working 00022)-R7
Per 2 Hours Criteria
FOG Conductive
Ball mc Module PM
‘Conductive Ball M_Inspection B-MO-ST- | Over 10ea B-MO-WI- 2nd Bonding Pressure Mark] n=2 L L B-MO-ST-
Pressure Mark | Working Criteria | 00011 | /Single Pad | Pressure Mark MA027 Machine Unnecessary | Microscope | Unnecessary | necessary Quantty | (unity | ,Onetime LsL Tech Working 00022)-R7
lAG Level Per 2 Hours Criteria
Measurement
M: gt M_ M | Spread Machi
C anagement I_ Materia pread Machine ; Material | m_Fauty
Normal B-MO-ST- BMO-WI- Junneces Discard e BMO-ST-
8 |AcDoting| LOTE (AG Paste) Management 3eay | under 25 | MiC Working VI . L L L meced L L L oo Component e
Spread Criteria Manual Worker | Action Criterial
Resin Management
Y R M_ Material Spread Machi
1_ Materia pread Machine Material | m_Faulty
Rear Resin|  Normal B-MO-ST- : B-MO-WI- nneces Discard e B-MO-ST-
9 ‘Spread Procees (UV Resin) Management o 10~25C | MIC Working T L L L L meses] . L L L o Component Mot
Spread Criteria Manual Worker | Action Criterial
Management
Model
" Module Line
Model Inspection BIA Repair
Inspection [Module Inspection| B-MO-ST- . One time: - -MO-ST-
10 ,:mmw\w__% eess Quaiy Test [\ ol Bobon specton Working inspeciion one time | unnecessary | unnecessary | unnecessary [Fauty Quantin) AL AL Unnecessary | Unnecessary | unnecessary | /iscard Worker | Jibnormal | - 8-MO-ST-
Standar Amnu__mu,ws Action Criterial
Module Line
POL Module Faulty . Repair
Repair B-MO-ST- PoLRepair | BMowr- | POLRepair Abnormal | B-MO-ST-
1| repar | S pracess conaon| Prosieion” | BYSS wodel |, oL Repar | B oM oL Repair | ¢ \ Repair Quantitf AL AL | unnecessary | Unnecessary | nnecessary | - Discard Worker | Jnormal | B-MO-S
Action Criteria
- Module Line
Module Faulty TAB Repair " Repair
coe Repair BMO-ST- | Model BMOWI | COG Repair Abnormal | B-MO-ST-
@ 12 et repair. |process condiion ﬁ%.m«.__ﬁd_m e Working Manual | B MO P L L Repair Quantin] AL ALL Unnecessary | Unnecessary | Unnecessary |  /iscard worker | fbnormal P
Action Criteria,
- Module Line
Module Faulty FPC Repair Repair
FOG Repair . B-MO-ST- Model B-MO-WI- POL Repair i Abnormal B-MO-ST-
@ 13 | Gepar | process [Process Condiionf  producton | BGY Working Manual | - BiMOW/ prmiviselil I [ Repair Quantinf AL AL | unnecessary | Unnecessary | nnecessary | /Discard Worker | Jnormal | B-MO-S
Action Criterial
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8.7. Designation of Lot Mark

1. Factory Code

Byte

1j2fafals]e]r]e]e]u

Byte| 1 || 2
Mark Description Mark Description
M| 4 Gumi X | P Dasol
X | C KRems X | T H&H
X | U | Tovis (Dalian) | J 1 | LGD (Yantai)
X | L g?rﬂgg X | K | Dasol (Yantai)

3. Year/Month/Data of Production

Byte|| 4 —»| Year:0-9
Byte|| 5 —»| Month: 1~9, A~C (Except I/O)
Byte|| 6 —|Date: 1~9, A~Z (Except /O)

4. Serial Number : 0001 ~ Z999 (Except 1/0O)

2. Lot Type
Byte|| 3
Mark Desc.
B Normal
R Rework
G GIB
P Packing

Byte|| 7 r—»| 0~Z (Exceptl/O)
Byte| 8 —»| 0~9
Byte| 9 —»| 0~9
Byte | 10 —»| 0-~9
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