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1. General Description

1-1. Introduction

The LP140WU4 is a Color Active Matrix Liquid Crystal Display with an integral LED backlight system. Th<
matrix employs a-Si Thin Film Transistor as the active element. It is a transmissive type display operatipg.ir:
the normally Black mode. This TFT-LCD has 14.0 inches diagonally measured active display area wit
WUXGA resolution (1920 horizontal by 1200 vertical pixel array). Each pixel is divided into Red, Grean and
Blue sub-pixels or dots which are arranged in vertical stripes. Gray scale or thelbrightness of t're,subsixel
color is determined with a 6-bit+FRC gray scale signal for each dot, thus, preseating'a palette wfsiigre than
16,194,277 colors. The LP140WU4 has been designed to apply the intérfacp ‘method fnal.eriabies low
power, high speed, low EMI. The LP140WU4 is intended to support agplicauedis wheresthin Chiccness, low
power are critical factors and graphic displays are important. In combinadan/with the, vertical arrangement of
the sub-pixels, the LP140WU4 characteristics provide an excellent flat display for offiCe auternation products

such as Notebook PC.
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1-2. General Feature

Active Screen Size

14.0 inches diagonal

Outline Dimension

307.29 (H, Typ.) x 199.25 (V, Typ.) x 3.0 (D, Max.) [mm] (w/o PCB)
x 4.8 (D, Max.) [mm] (w/ PCB)

Pixel Pitch 0.15708 mm x 0.15708 mm
Pixel Format 1920 horiz. By 1200 vert. Pixels RGB strip arrangement
Color Depth 6-bit+FRC, 16.2M colors

Luminance, White

300 cd/m? (Typ. 5 point)

Power Consumption

Total 3.44W (Typ.) Logic : 0.64W (Typ. @ Mos#ic), B/L%: 2.80 W Typ. " 2VI ED12V)

Weight

300g (Max.)

Display Operating Mode

Normally Black

Surface Treatment

Anti-Glare treatment of the front Paicsizer

Color Gamut

NTSC 45% (Typ.) NTSC 42% (in®)

LED Dimming Control mode DC Dimming
RoHS Compliance Yes § 7 :
BFR/PVC/As Free Yes for all B
eDP version(Tcon) eDP1.2 ) \(
DPCD version Verl.l N Ve
Intel SDRRS Not SL_WDT"ti
Intel DRRS Shopart
Intel DMRRS ;"‘)L it
Intel PSR1 B Not support N,
Intel PSR27 )| Not suprI't \"
Intal 8RR2& Not suop;‘.
li tc; TiRr{Z.S Not s;')p;)rt

ViESa Adaptive sync

Support

Not support

VESA HDR
Function
VES\ DSC Not support
VESA 5SC Down spread 0.5%
MD PSR Not support
LTI\/.D PSR SU Not support
L AMD Freesync Support
NVIDIA G-sync Not support
NVIDIA DDS Not support
NVIDIA NVSR Not support
Instant on logo Not support

Ver. 1_(\9’WW-SZQU&nqzhu0.com
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2. Absolute Maximum Ratings

The following are maximum values which, if exceeded, may cause faulty operation or damage to the unit.

Table 1. ABSOLUTE MAXIMUM RATINGS

Values )
Parameter Symbol : Units Notes
Min Max
Power Input Voltage VCC -0.3 4.0 Ve at 2540°22C
Operating Temperature Top 0 50 y B 1
Storage Temperature HsT -20 60 °C 1
Operating Ambient Humidity Hor 10 20 %RH 1
Storage Humidity HsT 10 ag %R 1

Note : 1. Temperature and relative humidity range ar{ strawn in the figure Lalow.
Wet bulb temperature should be 39°C Max, « nd:no condensatisn e water.
Note : 2. Storage Condition is guaranteed unde( pavkiiig conditibn
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3. Electrical Specifications
3-1. LCD Electrical Characteristics
Table 2. LCD ELECTRICAL CHARACTERISTICS
Values J
Parameter Symbol Unit Nevas
Min Typ Max
Power Supply Input Voltage Vcc 3.0 3.3 3.6 \Y H
Permissive Power Supply Input Ripple Vccerp - - I\, 200 MV
Mosaic Icc - w3ﬁ 212 nA
Power Supply Input Current 7 ——
Red Icc - 345 379 nA
2
Mosaic Pcc - 0.64 Q.70 w
Power Consumption N SER Y
Red Pcc - 1.14 i 1.25 w
N\ \
Power Supply Inrush Current Icc_p T - - 15 A 3
Differential Impedance Z40P 72.3 35 97.8 Q

Note)

1. The measuring position is the connecwf ¢ALCM and the sesieOnditions are under 25°C, fv = 60Hz
2. The specified I current and powveer cansumption aze under the V. = 3.3V, 25°C, fv = 60Hz condition

and Mosaic/Red pattern.

3. The Vc¥ising time is same as the minimum of T1 at Power on sequence.

Rising time 3.3V
VCC 90% 1
ov 10% i

1

0.5ms

Ver. 1.4Ww.szguangzhuo. com
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3-2. LED Backlight Electrical Characteristics

Table 3. LED B/L ELECTRICAL CHARACTERISTICS

Values
Parameter Symbol Unit Notes
Min Typ Max
LED Power Input Voltage VLED 5.0 12.0 20.0 \% 1
LED Power Input Current ILED - 233 242 mA
z
LED Power Consumption PLED - 2.80 2.90 W
LED Power Inrush Current ILED_P - - ‘ 1.5 A J» 3
PWM Duty Ratio 5 » . 1) 100 %6 4
PWM Resolution 10 Bil 5
PWM Jitter 0 - 0.03 % 6
PWM Frequency Fpwm 20¢ - 2290 Hz 7
High Level Voltage Vewm 2.5 - N 36 \Y,
NN \
Low Level Voltage \Y, , 0 - 0.3 Vv
PWM e g P _
Rising Time Tropwn - | s 500 ns
Falling Time ey | -0 + - 500 ns
High Voltage ity e H 2.): - 3.6 \%
LED_EN g g S
Low Voltage 4 \LED_EN_L C - 0.3 V
Life Time \ 15,000 - - Hrs 8
Note) \
1. The measuring position is th» ceareptor of LCM'« ad the test conditions are under 25°C.
2. The current and power ssnsu mistion with LED/ckiver are under the V| gp = 12.0V, 25°C, PWM Duty 100%
and White pattern with*¢ie rormal frama frequency operated(60Hz).
3. The V gy rising time is same as the fhininiym of T13 at Power on sequence.
12.0V
Risifig time  90%
VILED
(0)V4 10% 7 |
<4+ 05ms
4. The operatior: of LEDU Driver below minimum dimming ratio may cause flickering or reliability issue.
5. 10bit ré »lutio. means it's possible to change PWM duty by 0.1% step. (8bit operated by 0.4% step)
6. If Jitter.of "M is bigger than maximum, it may induce flickering.
7. This Breaq is not effective at 100% dimming ratio as an exception because it has DC level equivalent to OHz.

In 2pite of acceptable range as defined, the PWM Frequency should be fixed and stable for more consistent
brightness control at any specific level desired.

. The life time is determined as the time at which brightness of LCD is 50% compare to that of minimum

value specified in table 7. under general user condition.

Vi 1_(\yww.szguangzhuo.com echodgggﬁ%@h%@gil.com Timei@jimeihk.com +86-13411884958
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3-3. Interface Connections
Table 4. MODULE CONNECTOR PIN CONFIGURATION (CN1)

Notes ‘

Pin Symbol Description

1 NC Reserved Reserved for LCD manufacturer’s use

2 GND High Speed Ground

3 Lanel_N Complement Signal Link Lane 1

4 Lanel_P True Signal Link Lane 1

5 GND High Speed Ground

6 LaneO_N Complement Signal Link Lane 0

7 LaneO_P True Signal Link Lane 0

8 GND High Speed Ground

9 AUX_CH_P True Signal Auxiliary Channel \™ /Ccrinector]

10 AUX_CH_N Complement Signal Auxiliary C¥ an:\li IRS KN38B-305-0.5H

— (30pin, 0.5pitch) or equivalent

11 GND High Speed Ground

12 VCC LCD logic and driver pc¢ \Néri 4

13 VCC LCD logic and d[iviipoi 'e: 7 ( ; [Con;;(:;%r pin arrangemlejrilrt]] 1
14 | LCD Self Test or NC | LCD Panel Seii 7'eswEnable (Opticadl) A

15 GND LCD logic ad T..'i\;er ground N =S

16 GND LCI2 |L’TiC :d driver gr(': A N —

17 HPD ‘—|PE ?Jna;Jin I

18 BL_GND LFS Backlight?’)ui "/

19 BL_GND LED Backligat g?und

20 BL (.,r\,s N LED'Ra \vj,g;t g;round [LGD P-Vcom using information]
21 BUNAND L&D Batklight ground L Pin for P-veom : #24, #25

BN 2. P-Vcom Address : 0101000x

22 BLENABLE LED Backlight control on/off control 3. PMIC control Address :

23 BL PWM System PWM signal input for dimming 1110100x

24 NC Reierw:d Reserved for LCD manufacture’s use

25 . 2.Res rved Reserved for LCD manufacture’s use

26 \72D LED Backlight power (12V Typical)

7 ¢ VLED LED Backlight power (12V Typical)

28 VLED LED Backlight power (12V Typical)

29 VLED LED Backlight power (12V Typical)

30 NC Reserved Reserved for LCD manufacture’s use

Ver. 1_(\9’WW-SZQU&nqzhu0.com
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3-3-1. Input/output signal circuit

Figurel.HPD Output circuit is as below Figure2.BL PWM input circuit is as below O
-
0 ohm 1.2K ohm
HPD 4<|1 ATAVAY ﬂ BL PWM /\]q AT

100K ohm 0'® %m
Q° n b"\'

Figure3.BL Enable input circuit is as below &M.BIST iWrcuit is as below

1.2K ohm b b 0 ohm

<J— W

BL ENABLE *’\1'1 AATAY, x Q
2 o
hm P 100K ohm
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3-4. eDP Signal Timing Specifications

3-4-1. Definition of Differential Voltage

VD+
Common Mode Voltage
VCM
Vem = (Vo +Vp) /2 v
D-
Voirr
Voiee = Vpi - Vp. oV

Voirepp = (2*max | Vp, -Vp |)

[ Definition of Differential Voltage ]

3-4-2. Main Link EYE Diagram

’ 2
v |
olts ‘ Vois 1 3
J 4
0.0 0.1 0.2 0.3 0.4 0.5_ ).6 0% 0.8 0. 20 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
V] ul
[ EYE Mask at Source Connector Fs | [ EYE Mask at Sink Connector Pins ]
Reduced RinRate Minh Ritiate Point Reduced Bit Rate High Bit Rate
Point = N \ ¢ Time(Ul) | Voltage(V) | Time(Ul) | Voltage(V)
Tima(Cljn, Voltage(V), | "‘lme\ 71 Voltage(V)
— - 1 0.375 0.000 0.246 0.000
1 A\NY 0.000 ©210 0.000 2 0.500 0.023 0.500 0.075
2 0.291 0.160 0.355 0.140 3 0.625 0.000 0.755 0.000
4 0.500 -0.023 0.500 -0.075
3 0.500, 2.200 0.500 0.175
Y [ EYE Mask Vertices at Sink Connector Pins ]
4 N.709 0.200 0.645 0.175
5 0 e 0.000 0.790 0.000 Point Reduced Bit Rate High Bit Rate
> Time(Ul) | Voltage(V) | Time(Ul) | Voltage(V)
§ {0709 -0.200 0.645 -0.175 1 0.270 0.000 0.246 0.000
7 0.500 -0.200 0.500 0175 2 0.500 0.068 0.500 0.075
3 0.731 0.000 0.755 0.000
8 0.291 -0.160 0.355 -0.140 2 0.500 0.068 0.500 20.075
[ EYE Mask Vertices at Source Connector Pins ] [ EYE Mask Vertices at embedded DP Sink Connector Pins ]
Ver. 1.4Ww.szguangzhuo. com echodepg61@hggpail.com fimei@jimeihk.com +86-134118840p85
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3-4-3. eDP Main Link Signal

| ' MLN !
Voias 11 ! Vbias
s 50Q x C_ML | . Rx 50Q 8
1 1
+ TX i i RX # »
50Q C_ML ! ML_P ! 50Q
= : !
| | %
Source Sink
Connector Connector
[ Main Link Differential Pair ]
. \| AN
Parameter Symbol Min Ty viax Linit, | Notes
_ } ry 9 \
Unit Interval for high bit rate R
Ul_HBR - 370 - ps
(2.7Gbps / lane)
Unit Interval for reduced bit rate Ul RBR 617 | S
(1.62Gbps / lane) - ‘ P
NN NG
Amplitide 0 0.5 %
Link Clock Down Spreading & o L
Frequeacy 30 33 kHz
Differential peak-to-peak voltage ¢ 350 - - . For HBR(2.7Gbps)
at Source side connector Jr D Rl y,, i i For RBR(1.62Gbps)
EYE width . | .58 - - ul For HBR(2.7Gbps)
at Source side connector TEEEN T 75 ; - Ul | For RBR(1.62Gbps)
Differential peait®q‘\oeak voltage p 150 - - . For HBR(2.7Gbps)
at Sink sidescorinbctor \ P OFFep 136 - ; For RBR(1.62Gbps)
QD A\
EVE widih | . 0.51 - - Ul | For HBR(2.7Gbps)
. . ) RX-EYE-CONN
at Sink side connecior 0.46 - - Ul | For RBR(1.62Gbps)
Rx DC commo, moea voltage Vix e 0 - 1.0 \Y,
AC Coug ag Ca, acitor CsourRcE_ML 75 200 nF Source side
Note)

LaTerniinadon resistor is typically integrated into the transmitter and receiver implementations.
2. Ag Coupling Capacitor is not placed at the sink side.
3. In cabled embedded system, it is recommended the system designer ensure that EYE width and voltage are met

at the sink side connector pins.

Ver. 1_(\9’WW-SZQU&nqzhu0.com
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3-4-4. eDP AUX Channel Signal

. i Aux_Ch_N |
Vbias Il ' ' Vbias
8 50Q Tx C_Aux : : Rx 50Q 8
TX 50Q C_Aux i Aux_Ch_P i 50Q I:\)x
| i I
| i ’ P
Source Sink
Connector Connector (| |_ v 1
N | ‘¢
8 8
AUX Ch AUX CH
Rx \Tx
[ Recommended eDP/AUL Channel Differeatial Pair ]
Parameter Symsat \L I11in ‘ Tye. | Max Unit Notes
AUX Unit Interval [ 0.4 ‘ - 0.6 us
AUX Jitter at Tx IC Package Pins - 0.04 ul Equal to 24ns
ﬂ .
AUX Jitter at Rx IC Package PiwsJ Jer - - 0.05 Ul Equal to 30ns
AUX Peak-to-peak voltage | |
. .. 0.39 - 1.38 \Y
at Connector Pins of R€caiving
AUX Peak-to-peal voltage , 0.36 1.36 Vv
at Connector Rins'ai Transmitting=y, 2 PP ' '
AUX EYE wigih | 0,08 U
at Conreciai Pins of Tx and Rx '
AUX DC common mode voltage Vaux-cm 0 - 1.0 V
AUX AC Couptling C?pacitor CsoUurcE-AUX 75 200 nF | Source side

Note)
1. Termina.

2. AC 2eyplir._‘Capacitor is not placed at the sink side.

= 9%
3 ‘/AU/ JIFF -p — 2 | VAUXP_VAUXN |

1 rel.stor is typically integrated into the transmitter and receiver implementations.

4. Vaux*cm does not satisfy the specification, there could be problem at Aux ch. Rx and Tx communication.

Ver. 1_(\9’WW-SZQU&nqzhu0.com
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3-4-5. eDP HPD Signal

&———— HPD_TimeOut (2ms) ——>]
HPD_IRQ Pulse
HPD ———— " (05~ 1.0ms) 4;‘/7_ /l/

Casel: HPD IRQ Event Case3 : HatPlug / Re-plug '?vern—‘

9 W __J

- Case2Houllnplug Exent™ |

[ HPD Events ]

Parameter Symbol Min ‘ Tvp Max Unit Notes
HPD Voltage 2.2F+ 3.6 v Sink side Driving
Hot Plug Detection Threshold HPD 2.0 - - \%
N\ Jr Source side Detecting
Hot Unplug Detection Threshold : ¢8 \%
HPD_IRQ Pulse Width HPD_|.‘Q<T 0.5 - 1.0 ms
HPD_TimeOut 2.0 : - ms |HPD Unplug Event

Note)

1. HPD IRQ : Sink device wantZ'th) nouly the Sourca.devi »inat Sink’s status has changed so it toggles HPD line,
forcing the Source devicest ree d4is Link / SinkiRgchiver DPCD field via the AUX-CH

2. HPD Unplug : The Sink (&Y Is no longyr daachiad to the Source device and the Source device may then disable its
Main Link as a power savingfmode

3. Plug / Re-plug : The Sinkdevice is now attached to the Source device, forcing the Source device to read its Receiver
capabilities and LivkV Sink status R€eaivaeDPCD fields via the AUX-CH

Vi 1_(\yww.szguangzhuo.com echodgggﬁ%@h%@gil.com Timei@jimeihk.com +86-13411884p58
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3-5. Signal Timing Specifications

This is the signal timing required at the input of the User connector. All of the interface signal timing should be
satisfied with the following specifications and specifications of eDP Tx/Rx for its proper operation.

Table 4. TIMING TABLE

ITEM Symbol Min Typ Max Unit Note
DCLK | Frequency fork - 154.13 - MHz v
Period o 2076 | 2080 | 2084 J\
Hsync | Width twh 32 32 32 o\ tolk
Width-Active twha 1920
Period typ 1233 | 1235 ( 1257 \7 }
Vsync | Width tyyy 6 6 6 tp |
Width-Active twva 712; 7 7l v
Horizontal back porch tugp 76 | 80 84
Data Horizontal front porch thep 437 N 48 | 48 | e
Enable | vertical back porch tygp | 26 4 28
Vertical front porch t"FL T 3 B 72 3 e
Refresh rate Hz - ‘ £0 -

Notice. all reliabilities are specified 19r “%iining specification based on refresh rate of 60Hz. However,
LP140WU4 has a good actual perfarmance even at, lower refresh rate (e.g. 40Hz or 50Hz) for power saving
Mode, whereas LP140WU4 is securewonly for fur tion urider lower refresh rate. 60Hz at Normal mode, 50Hz,
40Hz at Power save mode. Don t care Fiicker lewa| (Fiver save mode).

3-6. Signal Timing Waveforms

' ‘ High: 0.7VCC Condition : VCC =3.3V
Data Enable, Hgyic, Vsync
Low: 0.3VCC

{

HSyﬁ S HP —

| j<_ thep » twHA ?? thep \'—/

*| K

Data"chabic f ;; \

lﬂ tVP >
—\ [y (( —
Vsyn;\' 3 tygp twva LY \:-

?xnméw
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3-7. Color Input Data Reference

The brightness of each primary color (red, green and blue) is based on the 6-bit gray scale data input
for the color ; the higher the binary input, the brighter the color. The table below provides a reference for color

versus data input.
Table 5. COLOR DATA REFERENCE

Input Color Data |
Color RED GREEN \\ sy~ =~ |
MSB LSB | MSB LS3 'MSB LSB
R7 R6 R5 R4 R3 R2 R1 RO|G7 G6 G5 G4 G3 (32 G1'G0|B7 BINB5 L4 53 B2 B1 BO
Black 0 00O O O O 00 0 0 0 O 070 0|0ONO OWJ 0 0 0 O
Red 1 1 1 1 1 1 1 1/0 0 0f0%0°0 0 (@ 0% 0 0 0 0 O
Green 0 0 00000 0/1 1. NP1 1/4%1% 00000 0
Basic Blue 0000000 owONtU!'vo0MmM®OoOcC0OILT 11 11 11 1
Color Cyan 000000041 %111 1%11 1111111
Magenta 11111 14% 70 00 o0 001 11111 11
Yellow 11 1 1 1. 0N 141 % 1 1 1 10 0 0 0 0 0 0 0
White 11 1 1/AMN1 101 4 2 7 1 1 1 1/1 1 1 1 1 1 1 1
RED (0) 0 0 0,0%0%0 0 00 % 0 0 0 0 00 0 00 0 0 0 0
RED (1) 0 0F0N0*0 0 /109 0 0 0 0 0 00 0 0 0 0 0 0 0

RED | &
RED (254) 1 i1 1.1.0(1%/0 0 0 0 0 0 0 00 0 0 0 0 0 0 O
RED (255) 1 1 1..1%1%1 10 0 0 0 0 0 0 0/0 0 0 0 0 0 0 O
GREER(Q) 0 0 00,0 0 0O 00 0 0 0 0O O O 0/0 OO 0 O OO0 O
Gi?FiL_KI '\71)77)7L70 0 0 0 0[O0 OO O O OO0 10 0 0 0 0 0 0 O

GREEN ‘777;.. NN
‘:ZREEN 254y |0 0 0 0 0 0 O O0/1 1 1 1 1 1 1 00 0O O 0O O O 0 O
GREEN@®55) |0 0 0 0 0 0 0 ©Of21 1 1 1 1 1 1 1/0 0 0 0 O O O O
BLLif_(E 0 000 0O O O O00OTUOOUOTUOG OO O0O0OTG OT OGO OTUOTUO0O
BLUE (1) 0 000 OO O 00 OTUOUOUOTUOG OO 0O0UOTUOTUO0OOTUO0OO0 1

BLUE..| ) ..

EUE(254) 0000 0O O 00O OU OO OUOTUOG OO O1 1 1 1 1 1 10
‘BLUE(ZSS) 0 000 0O OO0 OU OO OUOTGOTG OO O1 1 1 1 1 1 1 1
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3-8. Power Sequence
- T, ‘4— —»‘Tll -«

90%

Power Supply

VCC - T, =
10% - A /
— T« — Ti1p — )
. ebpP Black Video Video From Source |Black Video { |
Display ‘ L
«T 5 \ \ \
HPD 3
from Sink | |— n\ N
. | |
Sink — W
Aux CH I Aux Channel Operational J— o N
—| T l« T, |«
Source Tink - ‘—
Main Link Data Training Idle Valid Video Data I Idle or off )
[T «Tere Ty lol+
—>T13‘<—_ & — | 1'44‘4-
90% -t P L AN
Power Supply \ ‘ \
VLED 10% -/ |
T Tiole
Dimming signal TINST \ 1116
Of LED B/L ‘|||; ,\{
PWM N il
\
—>T;/\\- -"Tls*

LED on/off Signal
LEDgEN a I Enabled |

Takie 5. POWER SQUENCE TABLE

- N/ ..
Symbol Required LIm'S | Jnits “loted Symbol Required Limits Units Notes
By Min | Max By Min | Max
T, Sources, Uiy | 10 ms /| - Tio Source 0 | 500 | ms -
T, Sikii Jr 70 200 :*E 7‘ v - T, Source - 10 ms -
T, Siri 0 | 200 | ms | - T Source | 500 | - ms
T, Soﬁrce e - ms - Tis Source | 0.5 | 10 ms -
Ts Source - - ms - Tia Source | 0.5 | 10 ms -
Ts Source \ T . ms - Tis Source | 10 - ms -
T, S 0 50 ms - Tig Source 10 - ms -
T, ( source - - ms | LGD recommend T2 Source 0 - ms -
7T;, \ Source | - - | ms Min 200ms Tis Source | O | - | ms -

Note) 1. Do not insert the mating cable when system turn on.
2. Valid Data have to meet “3-3. eDP Signal Timing Specifications”
3. Video Signal, LED_EN and PWM need to be on pull-down condition on invalid status.
4. LGD recommend the rising sequence of VLED after the Vcc and valid status of Video Signal turn on.
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4. Optical Specification

Optical characteristics are determined after the unit has been ‘ON’ and stable for approximately 20 minutes in
a dark environment at 25°C. The values specified are at an approximate distance 50cm from the LCD surface
at a viewing angle of ® and @ equal to 0c.
FIG. 1 presents additional information concerning the measurement equipment and method.

Optical Stage(x,y)

FIG. 1 Optical Characteristic Measurement Equipment and Method

LCD Module

Equioment

A

500mm=+50mm

— 3 |

Table 7. OPTICALYCHARACTERISTICS

Ta=25°C, VCC=3.3V, fv=60Hz

\iwes )
Parameter Syl i - > Units Notes
in P ax
Contrast Ratio N R 807 1000 - 1
Surface Luminance, white Jﬁ Lwh 255 300 - cd/m? 2
8 \ 1.2 14
Luminance Variation WHITE G - 3
> & Sw’ll-l—,rij)+ - 14 16
Response Time Tt Of - 25 35 ms 4
2 Rx 0.593
\ Ry 0.367
| Neen Gx 0.348
Color N’
Coordinates el Typical 0.9 Typical 5
Bx -0.03 0.155 +0.03
BLUE
By 0.110
Wx 0.313
WHITE
Wy 0.329
X axis, right(®=0°) (Clg 80 89 -
Viewirig Angle | x axis, left (®=180°) ol 80 89 - Degree 6
y axis, up (®=90°) ®u 80 89 -
y axis, down (®=270°) ed 80 89 -
Gray Scale 7

Ver. 1_(\9’WW-SZQU&nqzhu0.com
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Note)
1. It should be measured in the center of screen(1 Point). Contrast Ratio(CR) is defined mathematically as

Surface Luminance with all white pixels

Contrast Ratio(1 Point) =
Surface Luminance with all black pixels

2. Surface luminance is the average of 5 point across the LCD surface 50cm from the surface with
all pixels displaying white. For more information see FIG 2.

Lwy = Average(1,2, ... 5 Point)

3. The variation in surface luminance , The panel total variation (8 WHIT!.yisidelarmined by wieasuring N
at each test position 1 through 13 and then defined as following nume:icalfformula.
For more information see FIG 2.

Maximum (1,2, ... 5 Point) Maxinums(1¢z, ... 13 Point)
8 WHITE (5P) = S WHING (36P) = /= \— 7~
Minimum (1,2, ... 5 Point) Mirimum (1,2, ... 13 Point)

4. Response time is the time required for the displ4y to trdnsition from b!éGck 1o white (rise time, Tr) and
from white to black (falling time, Tf). For additianaiintormation see&IG 3.

5. It should be measured in the center ofserean (1Point).
Color coordinates must be measured wiin jwe equipmenyvhicii has optical wavelength resolution of under
2nm, (ex. PR-670, PR-680, CS-2G20/2000A....)

6. Viewing angle is the angle ajswaich the contragc atio is greater than 10. The angles are determined
for the horizontal or x axis‘arid the a¢rtical ofy)axis with respect to the z axis which is normal to the
LCD surface. For morg infari#ation see B'\G (L.

7. Gray scale specification

.[ Gray wavel Luminance [%] (Typ)
) 0.07
B L7 0.73
L15 5.02
S L23 12.84
L31 24.26
L39 38.78
L47 55.76
L55 76.63
L63 100.00
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FIG. 2 Luminance

<Measuring point for Average Luminance & measuring point for Luminance variation>

H
10mm A .
...... © o &g
6 7 8 10mm
0] 0]
2 3
B il: H,V: ACTIVE ARE\
...... L& © Q|- A: H/4 mn
v 9 1 10 B : V/4smm
Q ; o POINTS: 18/PCINTS
11 12 5 13
...... © © o
FIG. 3 Response Time Active Ayrea

The response time is defined as the following figure and sha!l be measu’ ad by.switching the input signal
for “black” and “white”.

r
% ¢
100 —
90 el o
Optical
Response
10 - R EEEE
0 white
FIG. 4 Vieviing angle Normal
Eye
¢ 41802\

¢ =270 Down
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5. Mechanical Characteristics

The contents provide general mechanical characteristics for the model LP140WU4. In addition the figures
in the next page are detailed mechanical drawing of the LCD.

Horizontal 307.29 £ 0.3 mm
Outline Dimension Vertical 199.25+ 0.3 mm
Thickness 3.00 Max. (2.8Q T ypy)
. .
Upper Polarizer Horizontal 304.19 i; mm n
Dimension Vertical 191.10 + O.zmm
Horizontal 321.59 £0.10mm
Active Display Area S Ay
Vertical | #188.50 #Q.10mm
| [ .
Weight 300g (Maxa
Surface Treatment Anti-Gilare t€at nent gr theror( polarizer

Ver. 1.4Ww.szguangzhuo. com
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Notes (Measurement method refer to the Appendix C)
1) Unitfmm], General tolerance : £ 0.5mm
2) All components except cover shield of LCM is under upper POL.

<FRONT VIEW>

300 MAX (2 80 TYP)
(PCB AREA)

4.80 Max
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<REAR VIEW> Note) Unit:I[mm], General tolerance: + 0.5mm
LCM Label Information refer to the page 26
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6. Reliability

Environment test condition

No. Test Item Conditions ‘
1 High temperature storage test Ta= 60°C, 240h \
2 Low temperature storage test Ta=-20°C, 240h \
3 High temperature operation test Ta=50°C, Dry, 240h
4 Low temperature operation test Ta= 0°C, 240h
5 Temp Hum Bias Ta=40°C, 90%RH,240hr
6 Thermal Shock Ta=-20°C to 60°C, Duration at 3Umin, %J0cycles
7 Vibration test (non-operating) Randomg1:53Grins, 10 ~50042”S0 0.0035)
3 axis,$30niin/axis

8 Shock test (non-operating) - N, furistional or cosmeti&Gefects following a shock
(¢ all © sides delivering ¢{least 220 G in a half sine
ptlge no longer th#in 2 ms to the display module
“No functioaai uefects following a shock delivering
2l least201).0 =4 half sine pulse no longer than 2
ms to eaca 0) 6 sides. Each of the 6 sides will be
shocki=sted with one each display, for a total of 6
displays

9 Altitude operating’ .0 ~ 10,000 feet (3,048m) 24Hr

<torages shipment

7~ 40,000 feet (12,192m) 24Hr

[ Result Evaluation Criteria ]

1.

Comparing+thieiitial functiofial~OS status, there should be no major change

whichgmighihattect the.practicalzisplay function when the display reliability test is conducted.

Aftercoriduct reliability tests, LGD guarantees only functional FOS quality.

In the Reliability Test, Confirm performance after leaving in room temp.

houi ‘ater| \fter reliability test. After the reliability test, we can guarantee the product only when the

COrrosic

In the stai dard condition, there shall be no practical problems that may affect the display function 24

is causing its malfunction. The corrosion causing no functional defect can not be guaranteed.

Ver. 1_(\9’WW-SZQU&nqzhu0.com
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7. International Standards

7-1. Safety

a) IEC 62368-1, The International Electro-technical Commission(IEC).
Audio/video, Information and Communication Technology Equipment - Safety Requirements.
b) EN IEC 62368-1, European Committee for Electro-technical Standardization (CENELEC)
Audio/video, Information and Communication Technology Equipment - Safety Requirements

c) UL 62368-1, UL LLC.

Audio/video, Information and Communication Technology Equipment - Safetyz\Requirements
d) CAN/CSA C22.2 N0.62368-1, Canadian Standards Association (CSA).

Audio/video, Information and Communication Technology Equipment -(SaiatysRequirerheits
e) IEC 60950-1, The International Electro technical Commission (IEC)

Information Technology Equipment - Safety - Part 1 : General Requitemn ants

7-2. Environment

a) RoHS, Commission Delegated Directive (EU) 2045/:263 of 31 Marcin 2215 amending Annex Il to
Directive 2011/65/EU of the European Parliament and of the Counci

Ver. 1_(\9IWW-Sunanqzhuo.com
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8. Packing
8-1. Designation of Lot Mark

LP140WU4 (SP)(D1) -
RoHS Verified =
[=7]
MADE IN CHINA 2 K
= =
o
& ‘ \
c\Sus | NIIAWHNNWRNNIRmHHn
, OO XXXX T. o
.m CT - CSSYTODO0 900
a) Lot Mark
A B C D E F G t—| [% J |_I«—“_L w M
1 A0, A1
A,B,C : SIZE(INCH) D : YEAR
E : MONTH F >»M : £eRIAL NO.
Note
1. YEAR
Year 2020 20:1_!_’7042 2023 l 2024 I 2025 | 2026 | 2027 | 2028 | 2029
Mark K J_"_ | il ”i _-l- . R S T U \
2. MONTH
Month ‘LJan Feb _L Miar Apr May Jun Jul Aug Sep Oct Nov Dec
Mark | 1 . 2 | 3 4 5 6 7 8 9 A B C

b) Location of Lat Mark

Serial NetSa.oriated on the label. The label is attached to the backside of the LCD module.
This is su ject tc'change without prior notice.

8-20 Padkihg Form

a) Package quantity in one box : 24pcs

b) Box Size : 410 * 278 * 271 mm

Vi 1_(\yww.szguangzhuo.com echodgggﬁ%@h%@gil.com Timei@jimeihk.com +86-13411884958
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8-3. Packing Assembly

||| 4 LCM/ Thay
'S —

6 Iray / Box
V-'r _—
b 24 CM/Box

2EA Desiccant in the box

(Sheet + LCM ) x4

NO. DESCRIFT'Z,;_‘ MEbjAL
i LR N\
2 é/—\G AL
3 Sheet PE
4 Bottom T.T N EPO
5 T, Tray EPO
6 BOX SWR4
7 N _|APE OPP 70MMX300M
8 LABEL ART 100X70

Ver. 1.4wWw -Szguangzhuo.com echodggg@é@h%@gi I.com jimei@jimeihk.com +86-13411884958
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8-4. Pallet Assembly

L
1. Pallet Ready 2.4 x 2 x 4 Box Pattern q: >

4. Banding

Ver. 1.4wWw -Szguangzhuo.com echodpgg@}@_hgwgi I.com jimei@jimeihk.com +86-13411884958
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8-5. Precautions for unpacking the Box

a.) Don't throw or tilt the box and put it on a flat surface.

O
Ogo.

c.) Cut the ta

Caution : Do not cut the top of the bag with a knife.
(The Knife can damage product)

Ver. 1.0ww -Szguangzhuo.com echodpggﬁ}@hgwgi I.com jimei@jimeihk.com +86-13411884958¢
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8-6. Precautions for Handling tray

a.) Hold center of short or long side of the tray with both hands

when handling one or more trays. 0
< O L

G

Caution, : BU not hapdle
b.) Always place tray on flat surface and Don'f t h on I&

ithronly one hand.

take out.

e position of the protrusion of each tray.

If not Aligned,
The tray may slip without being loaded.

d.)&e maximum stacking quantity is equal to the number of loads per box.
- Recommended as above because heavier weight can cause
muscular skeletal disease and operator handling errors.
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9. PRECAUTIONS

Please pay attention to the followings when you use this TFT LCD module.

9-1. MOUNTING PRECAUTIONS

(1) You must mount a module using holes arranged in four corners or four sides.

(2) You should consider the mounting structure so that uneven force (ex. Twisted stress) is not applieGito/itie
module. And the case on which a module is mounted should have sufficient strength so thai extemial
force is not transmitted directly to the module.

(3) Please attach the surface transparent protective plate to the surface in gréaitoprotect tha,pdarizer.
Transparent protective plate should have sufficient strength in order to tie re sist external.fuiee.

(4) You should adopt radiation structure to satisfy the temperature specification.

(5) Acetic acid type and chlorine type materials for the cover case are=iiot desirable becsuse the former
generates corrosive gas of attacking the polarizer at high temnerataire and the later causes circuit break
by electro-chemical reaction.

(6) Do not touch, push or rub the exposed polarizers with“alass, tweeriers cw/aviything harder than HB
pencil lead. And please do not rub with dust clothes viith ¢hemical treatmeiit.

Do not touch the surface of polarizer for bare haiid oivgreasy clotin(Soivie cosmetics are detrimental
to the polarizer.)

(7) When the surface becomes dusty, please wipa g2ritly withgGbsor'sent cotton or other soft materials like
chamois soaks with petroleum benzenesNarma!-hexane 1 (recommended for cleaning the adhesives
used to attach front / rear polarizers.¥Do Wwot«ise aci*torie “teiuene and alcohol because they cause
chemical damage to the polarizer.

(8) Wipe off saliva or water drops s (Gonn as possib!Z, Their long time contact with polarizer causes
deformations and color fading.

(9) Do not open the case becaufie Inside circuits¢?d not kave sufficient strength.

(10) When handling the LCDsnodwlz, 't needs to hic adle with care not to give mechanical stress to the PCB

and Mounting Hole area.’

9-2. OPERATING PRECAUTIONS

(1) The spikeyncisercauses the missoperation of circuits. It should be lower than following voltage :
V== 2CUmV(Qver and Gnasishoot voltage)

(2) Resporiae time depends on the temperature.(In lower temperature, it becomes longer.)

(3) Brightness depénds on the temperature. (In lower temperature, it becomes lower.)
And in lowerd¢emperature, response time(required time that brightness is stable after turned on) becomes
longer.

(4) Be caz=ful f¢ 1 condensation at sudden temperature change. Condensation makes damage to polarizer or
electricc_con acted parts. And after fading condensation, smear or spot will occur.

(5) Whemfixe patterns are displayed for a long time, remnant image is likely to occur.

(62" Moidlerhas high frequency circuits. Sufficient suppression to the electromagnetic interference shall be
tane py system manufacturers. Grounding and shielding methods may be important to minimized the
interference.
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9-3. ELECTROSTATIC DISCHARGE CONTROL

Since a module is composed of electronic circuits, it is not strong to electrostatic discharge. Make certain that
treatment persons are connected to ground through wrist band etc. And don’t touch interface pin directly.

9-4. PRECAUTIONS FOR STRONG LIGHT EXPOSURE

Strong light exposure causes degradation of polarizer and color filter.

9-5. STORAGE

When storing modules as spares for a long time, the following precautiofis aresfiecessar).

(1) Store them in a dark place. Do not expose the module to sunlight or flubrescen: light. Keep the
temperature between 5°C and 35°C at normal humidity.

(2) The polarizer surface should not come in contact with any Cthes.coject.
It is recommended that they be stored in the container in whic » they were skipped.

9-6. HANDLING PRECAUTIONS FOR PRQ4 ECTION FILM

(1) When the protection film is peeled off, static giecwiciy is gengiated Getween the film and polarizer.
This should be peeled off slowly and carefuily W renple wha a2 eictrically grounded and with well
ion-blown equipment or in such a conditior, etc:

(2) The protection film is attached to the |iolasizer with a small emeunt of glue. If some stress is applied
to rub the protection film against the noiarizer during the’time you peel off the film, the glue is apt to
remain on the polarizer.

Please carefully peel off the piotection film witll “ut rubing it against the polarizer.

(3) When the module with preie ctioniilr attached is* *gied for a long time, sometimes there remains a
very small amount of glse stil £n the polari_ey cfter the protection film is peeled off.

(4) You can remove the g.=€ easily. When inexaie remains on the polarizer surface or its vestige is
recognized, please wipe“iiem off witsmalizorbent cotton waste or other soft material like chamois
soaked with noxmal-he@xane.

9-7. THEL GEVQA RESPCNSIBILITY WILL BE AVOIDED IN CASE OF BELOW

(1) When the customer attaches TSM(Touch Sensor Module) on LCM without Supplier’s approval.

(2) When the customizr attaches cover glass on LCM without Supplier's approval.

(3) When the LEViawwere repaired by 3rd party without Supplier’s approval.

(4) When the LC 1s weie treated like Disassemble and Rework by the Customer and/or Customer’s
repres{ tative s without supplier’s approval.

Vi 1_(\yww.szguangzhuo.com echodgggﬁ%@h%@gil.com Timei@jimeihk.com +86-13411884058
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Product Specification

Appendix A. LGD Proposal for system cover design.

1

Gap check for securing the enough gap between LCM and System
back cover.

T

@ a[LCM ~ Pad|%iin Omm

@ b[Baclacove! ~ LCMI : ik Umm . .
(no inte/ ference’at max LCM dimension)

Back cover

Risk point

Suggestion

Rear side of LCM is senuitive, against ‘exiernal stress, and previous check
about interference,isvhigaly 'needuod:

In case there is “9oraetning from gystem cover comes into the boundary
above,meckanizai interference may cause the FOS defects.
(ex: Ripmie,“A/ite spot..)

Gasket position

[Ripple]

Active area

=i

NG= |

Risk point

Suggestion

Ripple or white spot can be happened by interference between pad and
LCM when gap is not enough.

It is recommended that gasket is posited out of active area .

Ver. 1.Ww.szguangzhuo. com

echodggg@é@h%@gi I.com jimei@iimeihk.com +86-13411884959
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Liquid Crystal Display

Product Specification

Appendix A. LGD Proposal for system cover design.

3 Gap check for securing the enough gap between LCM and System
back cover.
: . Rear side of LCM is senuiti
Risk point . )
about interferenc %ﬁ
In case there is %ﬁing from gystem cover comes into the boundary
Suggestion | above,me interference pay cause the FOS defects.

[Ripple]

PAD

Suggestion

Ripple or white spot can be happened by interference between pad and
LCM when gap is not enough.

It is recommended that gasket is posited out of active area .

Ver. 1.4wWw -Szguangzhuo.com echodpgg@}@_h%ggi I.com jimei@jimeihk.com +86-13411884058¢
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L|qU| Crystal Display

Product Specification

Appendix A. LGD Proposal for system cover design.

5 Check the gap between front cover and LCM(glass)

|Prot|rusion or pad |

Frontcover . .
L||qU|d crystal area |

Back cover

, Safetyarea
—

[Caution] 0.0mm £a < 0.1mm, 0.3mm < a £ Gtbmmn

[OK] 0.1mm € a £ 0.3mm |
[NG] a = Omm (overlap), a>0.5mm (leakag:)

Risk point Ripple can be happeaedby:liitle gap hetween glass and front cover.

Suggestion ...............................................................................................

In thig"Cases/protrusion rivst be created outside of liquid crystal area

Ripple is/prevenied by ada arstrusion shape at the back side of front cover.

Ver. 1.4wWw -Szguangzhuo.com echodggg@é@h%@gi I.com jimei@jimeihk.com +86-13411884958
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Product Specification

Appendix A. LGD Proposal for system cover design.

6 Checking the path of the System cables

ack cover

Camera cable

[Panel crack at “a”]

IPS model

There is concentrated stress @ Black pattern

[Suggestion]

Back cover

Cmera cable

%%” If cable path must be cross middle area of system,@slim & narrow bezel

1) Cable type is recommended to use flexible (Use FPC type).

2) Add escape cut on back cover and add round at the edge of cut
Depth of escape cut recommended to set the same as FPC thickness.

Ver. 1.4wWw -Szguangzhuo.com echodpgg@}@_hgwgi I.com jimei@jimeihk.com +86-13411884958
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Product Specification

Appendix A. LGD Proposal for system cover design.

7 Check the rib or Bracket on back cover

[ox ] R

@ [LCM ~ Rib] : 0~0.&mm

Back cover

It is necessary thatthe\height of bagk cover rib or bracket is higher than
LCM height. It can prevent directcornpression of panel at LCM edge.

"7 shape bracket is stron 4ertt*3n shape one.

Risk point

Suggestion |It is recom mended tha? i height is same or more with LCM height.

In this"case it mustoe considered light leakage at front cover, too.

Ver. 1.4wWw -Szguangzhuo.com echodggg@é@h%@gi I.com jimei@jimeihk.com +86-13411884958
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Appendix A. LGD Proposal for system cover design.

8 Rib design for panel crack prevention
Rib & Rib #&
Push probe Push probe
RN RN PERN PEEN PERY PERN PERY PERN PR\

/ i —

S L
— ] ¥ |

Rib structure supported by load Direct load is transferred t¢,.LCN!
LCM applied load distribution It is vulnerable to panel crack:

[Suggestion]

(g - e

A-Cover

S
=9

When the area without the A-Cover Rib and the push point are matched,
It is concentrated and vulnerable to panel cracks..

Risk piint

. In case of unavoidable Rib discontinuity, Rib open interval is set to 10pie or
Suggestion less

Rib should be higher than LCM upper pol

Ver. 1.4wWw -Szguangzhuo.com echodggg@é@h%@gi I.com jimei@jimeihk.com +86-13411884958
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Appendix A. LGD Proposal for system cover design.

9 Check the wire position(path)

Risk point

Suggestion

Ver. 1.4wWw -Szguangzhuo.com echodpgg@}@_h%ggi I.com jimei@jimeihk.com +86-13411884958¢
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L|qU| Crystal Display

Product Specification

Appendix A. LGD Proposal for system cover design.

10 Check mouse pad (touch pad) depth and shape of edge

swea AT [OK] a<0.3mm
LI -.u-.n
[T ] [ ]

[)Cautlon] 1.0mm<as

[NG]a=1.0mm

Mouse pad

Risk point [Mouse pad step is deep, it is ccused panel crack ky’external load.

Suggestion |The edge shape must be amcoth.

11 Check the step of keyboard area

Keyboard

The step of keyboard at the side edge of main body, it is caused panel
crack

Risr point

Suggestion |Keep to flat out side of keyboard.

Ver. 1.4wWw -Szguangzhuo.com echodggg@é@h%@gi I.com jimei@jimeihk.com +86-1341188(958¢
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Product Specification

Appendix A. LGD Proposal for system cover design.

12 The position and shape of keyboard step

<—A <—A

Keyboard

S
S &

<A % t
Sharp edge (keybo N
Align with {£in a

Panel

[Suggestion]

<Section A-A’>

yboard edge is sharp (a right angle), panel is get concentrated stress,

external force at this edge.

Risk . t ....................................................................................................
p\ Especially, keyboard edge is aligned with panel edge (single-TFT area),

&% crack risk is seriously increase.

Sugges“on ....................................................................................................
It is recommended that edge shape of touch pad is rounded.

Ver. 1.4wWw -Szguangzhuo.com echodpgg@}@_h%ggi I.com jimei@jimeihk.com +86-13411884058¢
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Appendix A. LGD Proposal for system cover design.

13 FPC escape figure

_____ <Section > Regeat | Ll
FPC
&«—‘ o\ X<

4, Crack
4

[mechanism of risk point]

NNS~AANAARA -

IFTNAYE

[Suggestion]

<Example>

[mechanism of Imprgved effect] i —'¢

L‘\\J k\\\ [a] [ [a]

< Notebook type>
Suggestion : a 2 1.0mm (at max LCM dimension)

r
G :’ * here is not interfered E here is not interfered

‘FPC is easily cracked by interference between FPC and frame during
Rislpoint | repetitive external shock or vibration.

It is also happened when gap between is exist.

SuggeSﬁon .....................................................................................................
The gap is recommended to keep more than 1.0mm

Vi 1_(\yww.szguangzhuo.com echodgggﬁ%@h%@gil.com Timei@jimeihk.com +86-13411884958
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Appendix A. LGD Proposal for system cover design.

14 Back cover rib / wall (path & gap)

a2 0.51hm jat max dimerision_ St design]
Rib a 2.1.0mnvat typicardiragnsion of
_design]

Damper (Susiion) — —

Risk point Strelor

| (Gap is must be kept'more than 0.5mm(max dim.) and 1.0mm(typ dim.) .

Suggestitn !Tne figuretaiinie-is continuous or fully long.

a” is not enough as narrow bezel type, add damper between LCM and
system rib/wall

Ver. 1.4wWw -Szguangzhuo.com echodggg@é@h%@gi I.com jimei@jimeihk.com +86-13411884958
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Product Specification

Appendix A. LGD Proposal for system cover design.

15

LCM fixing (no flange model)

[Suggestion]

Flat

Adhesive width

e

Back cover

e e —
OK Risi

——, V/

N, < . W \ LCM

Position of pad & adhesive L N Q9 J 7§ Y e ——

Casel Case 2

Atﬁe;ive

[Mapping on back cover]

Risk point

Suggestion

In IPS model, bended LCM, light leakage of IPS (mura) is happened.

LCM is bended by below condition.
1, Back cover is not flat or distorted.
2. LCM is fixed by adhesive at center area.
3. Adhesive width is too large.

It is recommended that adhesive is posited at outside on back-cover.
Pad is recommended to apply at other area.

Ver. 1.4wWw -Szguangzhuo.com echodggg@é@h%@gi I.com jimei@jimeihk.com +86-13411884058¢
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Appendix A. LGD Proposal for system cover design.

16 LCM fixing (no flange model)

Back cover

[Suggestion]

A,
Tape (pad) EE ‘e pottom | insidyfine BT plate bottom
ECTE—- == —
> = .
T 5~20n{m NG (overlap)

In IPS model, bended LCM, light leakage of IPS (mura) is happened.

LCM is bended by below condition.
1, Back cover is not flat or distorted.
2. LCM is fixed by adhesive at center area.
3. Adhesive width is too large.

It is recommended to attach LCM fixing tape to the inside with reference to
Suggesuon [the outside (5~20mm).
But do not overlap the pad with the inside line of the plate bottom

Risk point

Ver. 1.4wWw -Szguangzhuo.com echodggg@é@h%@gi I.com jimei@jimeihk.com +86-13411884958
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Appendix A. LGD Proposal for system cover design.

17

Parts in system main body

|Front bezel

[Suggestion]

_¢_

Risk point

Suggestion

If adhesive strength behind front bezel, panel is easily broken when
disassembling the front bezel.

Make the adhesive less than 3.0mm wide.

Ver. 1.4wWw -Szguangzhuo.com echodpggﬁ%@h%@gi I.com jimei@jimeihk.com +86-1341188(958¢
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Product Specification

APPENDIX B. LGD Proposal for eDP Interface Designh Guide

1 HPD Signal recognition

LCDvCC /

T
S
>G7
5
| =
|
/1\
f
%

HPD — —— Min 2.0V
N\ Hot Plug Event
\ - No AUX communication
AUX D)
[T \_/

Abnormal AUX communication by system HPD glitch recognition

LCDvCC >
/ 0~200ms

D Glich L0
HPD

—2——— ‘ —»:_-——— Min Z0Q\-
: Hot Plagg=vept
= \UX cgmsiunication

1|
‘hl.
Narrijal ADX communlcatl NP system HPD recognition

AUX

[ Abnormal Communication By HPD Glitch ]

[Normal Cammunication By HPD Signal |

1. Hot Plug Detection (HPD) Thiesa

old“ievel of Source Device is minimum 2.0V

Define 2. HPD Unplug : HPD pulse :tay > low Ionge' than 2wis.
DP Tx Ghabwait for HPE s'grn' 20 go high again.
3. “HPD High” is canirmi=d only after HPD has been asserted continuously for 100msec.
2 IRQ (Interiuprrequesty Hr 2Pulse Definition
n Lebvee / HPD_IRQ by link disconnecting
A\ V 0.5ms ~ 1.0ms
/7
HPD RX link status check &
Re-link training
Ex) HPD Pulse Abnormal Status
N Aux L = eeemnet
LLLLLLTRLLLLLLL
Main link Link inl
tralnlng tralnlng

Defi
etine link / sink status field of the DPCD

Upon detection this “HPD IRQ Event’(0.5ms ~ 1ms) ,the source device must read the

and take corrective action.

Ver. 1.Ww.szguangzhuo. com
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APPENDIX B. LGD Proposal for eDP Interface Designh Guide

3 Main Link EYE Diagram

™ TP2 TP3 TP4
Uptream Dawritream
Davice IC Pins Device IC Fins

™
* RLLLLLTY yIEREERg * Hl:-HE:I

Equaliper

| RX }

-
=

saamdmam
%ﬁ

u“"“n.:'* """ = " Dewnstream

Dewice Device Rel R
Interconnect -.__I.r_ibun:-onnxr Eq

- | [EY: Diagram|

150n:V

w

A

Volts Vilts 1

~ ——

00 01 02 03 04 05 06 07 08 09 1.0 00 01402453 04 05 06 07 08 09 10
ul ul

I N
Point Ul Voltage (Volts) l Pcint ul Voltage (Volts)

K
1 0.210 0.000. I
0.355 0.140

0.500 Vs Nl 2 0.500 0.075
0.645 0.1%5 ' '

0.790 %, 000
0.645 -0’75 d
0.5(0 -0.175

8 0.355 0120, |

[EYEWVertics for TP2 atHBI?] [EYE Vertices for TP3 at HBR]

1 0.246 0.000

3 0.755 0.000

N|jojol~lw]N

4 0.500 -0.075

\
Define | Mairi Link EYE\Diagrain should meet TP2 and TP3 point

4 | Cable Impedance management

Differential Maximum

Segme i Impedance Tolerance

Cu hectol 90 Q

+/- 10%
Wiresnanagement 90 Q

Cable 90 Q +/- 10%

Define Cable Impedance 90 Q +/- 10% ( 81Q ~99Q )

Ver. 1.4wWw -Szguangzhuo.com echodpggﬁ%@h%@gi I.com jimei@jimeihk.com +86-13411884958
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APPENDIX B. LGD Proposal for eDP Interface Designh Guide

5 Main Link Off vs. LCD Power Off at Non-PSR
™ - T
UQLCD\,#CCT‘f—‘f T‘f E;'HZ
LcDvCe
0.1 LCD\J‘CCf‘f 7‘7 ——
| T2 a— | ) |
D\S?l:;? ;1 | Automatic Black Video ' : | Video From Source | ‘B,?auéﬁr{‘l/iac}go ¥ v
L T3 —»f | |
HPD
from Sink
Sink
Aux CH
Source :
Main-Link Link die oroff | =
Data Training S .
la—T5—»laTErla T8 > > 19 e
Display | Tidhlel )
Backlight Disabled TR A
Black Enabled - | >
Video (1 ) 'Df’ abled
_ W WA a VA
Timin e | @ .
9 Descrintion Requiires By Min Max
Parameter '
Delay from waaaf/valid video I 4
T10 y rom « Source oms 500ms
from, Suuirce o Power Off

* LGD recommend that Source#nu it power off the LCENCC'\ %ain Link off like below.

N ;

_Casel. Resolution Change] [Case2. Close the Lid]

Define

If Main Link off signal from Source, then LCDVCC must be Power Off within T10 period
at Non-PSR mode

Vi 1_(\yww.szguangzhuo.com echodggg@é@h%@gil.com Timei@jimeihk.com +86-134118849584
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APPENDIX B. LGD Proposal for eDP Interface Designh Guide

6

Main Link M & N value of MSA data

LCDVCC /

Link Training
HPD Read the EDID i '
|
AUX - ___Jamy
|
Training Patternl 1 Training Patternl
|
P YT T —
Main link TP1 TPZI 1st Frame ]| e "amejl 8L Frame] 4t Fran.y p 5t Frame

R N Y %A

Mcn Clream Attri”. ute (MSA' Data

-\Jeo Timing . Mtotal, Vtotal, Hwidth, Hstart, Vst ., Hsync width, Hsync polarity , etc..
-Pixel | ‘eq.isformation: M & N Value

Define

It need to fix M& N valuesef MSA data outputsh pievent the initial abnormal M& N Value
from incoming after pawer oi»

Vi 1_(\yww.szguangzhuo.com echodgggﬁ%@h%@gil.com Timei@jimeihk.com +86-134118849584
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APPENDIX C. LGD Proposal for Measurement Method

1 LCM Thickness

Point Micro Meter

@ @ . Pol.' Edge LC“,‘; cener

- = (©,3,8,®) (@@

Measure .
Micro Meter
Tool
Guide v Measure the thickness between Falarizar surface aad MiChassis on the rear of LCM
v" Subtract Pol. protect film thicinesafrewi LCM taiclngss
2 Dimension Between Upner Polarizesto Bottom surface of Bracket
Point - o | = ]
i NN Y N\ N ~
I [ Height gauge with load cell]
- Height '8
Weight’ Gaugel
Measurl . .
Tool Hight Gauge ( With Force 400gf)

v Measure the thickness between Polarizer surface and Bracket top surface.
Guide v Measure the thickness include force(400gf) on the Panel surface.
v The CAS Spec. : Height from Pol. to Bracket top surface + Material Thickness

Ver. 1.4wWw -Szguangzhuo.com echodggg@é@h%@gi I.com jimei@jimeihk.com +86-13411884058¢
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APPENDIX D. Enhanced Extended Display Identification Data (EEDID™) 1/5
Byte Byte . Value Value
©ec) | (ex) Field Name and Comments e | @in)
0 00 [Header 00 [ 00000000
1 01  |Header FF | 11111111
- 2 02 |Header FF | 11111111 |
2 3 03 |Header FF | 1mun |
S 4 04 |Header FF | 1mwia
I 5 05 |Header FE [ 2o |
6 06  |Header FF X 11_11: |
7 07 Header 00 100000000 |
8 08 ID Manufacture Name LGD N Ot L0000 |
9 09  |ID Manufacture Name A\ j_l-__L 11100100
3 10 0A ID Product Code 0791h L — 10010001
= S 1 0B |(Hex LSBfirst) X _ —I_ g 00000111
<IN 12 0C  |ID Serial No. - Optional (“00h" If not used, Number Only and LSB First) 20 | 00000000
o 9o 13 0D  |ID Serial No. - Optional ("00h" If not used, Number Only and LSB First) R 00 | 00000000
= Z 14 OE  |ID Serial No. - Optional ("00h" If not used, Number Only and LSB First) 00 00000000
_8 = 15 OF |ID Serial No. - Optional (“00h" If not used, Number Only and LSB First) 00 | 00000000
qc) a 16 10  |Week of Manufacture - Optinal 05 wey's N 00 00000000
> 17 11 [Year of Manufacture 20 3 year AN\ 21 00100001
18 12 EDID structure version # = 1 01 00000001
19 13 EDID revision # = 4 04 00000100
20 14 Video input Definition = Input is_a Digital \/_ldeo signal Im? % ,\‘_ﬁlo Bit Depth : 8 B :s"per PrimanaColor, Digital Video A5 10100101
I Interface Standard Supported: DisplayPort is supporifc:
- E 21 15  [Horizontal Screen Size (Rounded cm) = 30 cm M B 1E | 00011110
‘—g_ g 22 16  [Vertical Screen Size (Rounded cm) = 19 cm a 13 00010011
g © 23 17 Display Transfer Characteristic (Gamma) = “var. ma*1)e, 100 = BExamn!ai(z > 100)-. 10=120 78 01111000
S Feature Support [ Display Power Manc, ament WPMTJtandby N ode | Loot Jerp aorted, Suspend Mode is not supported,
24 18 Active Off = Very Low Power is nst0yopuited ,Supportted Color Ericading ormats : RGB 4:4:4 Other Feature Support 03 00000011
Flags : No_sRGB, Preferred Timiigv1G "24Display is continuvyts/requaady (Display Range Limits Descriptor is required).]
25 19 Red/Green Low Bits (RXRY/GxC B3 10110011
26 1A [Blue/White Low Bits (2xBy *WXWy D5 11010101
C w» 27 1B [RedX Rx=060 99 | 10011001
° fla(; 28 1C  |RedY Ry=z470 5E | o1011110
8 = 29 1D |Green X Gx=0. 55 5B 01011011
T 'g 30 1E_ [Green ) Guz0L0 e ¢ 8C | 10001100
% 8 31 1F Blue X Bx=1.155 27 00100111
o 32 20 BlueY By=0.110 1C 00011100
33 21 N |_'Vhite N Wx=0313 . - 50 01010000
34 oo\ White Y Wy =01329 54 | 01010100
B - o 3.l 2 Established timing 1 (Op “an7.,_00h if not used) 00 00000000
[ & E| 25 \“p4  [Established timing 2 (Cptional_00h if not used) 00 | 00000000
-2 = S\ I 25 |Manufacturer's timings (Optional_00h if not used) 00 [ 00000000
38 26 Standard timing ID1 ( Optional_01h if not used) 01 00000001
39 27 Istandard timing ID1 ( Optional_01h if not used) 01 00000001
40 28 “tandard timing 1D2 ( Optional_01h if not used) 01 00000001
41 25:|T‘S’L‘ndard timing 1D2 ( Optional_01h if not used) 01 00000001
9 42 A Stédard timing 1D3 ( Optional_01h if not used) 01 00000001
g’ 42 B Standard timing 1D3 ( Optional_01h if not used) 01 00000001
é 2 Standard timing 1D4 ( Optional_01h if not used) 01 00000001
-|: FS_ 20  |Standard timing 1D4 ( Optional_01h if not used) 01 00000001
- - 2E  |Standard timing ID5 ( Optional 01h if not used) 01 00000001
5 47 2F [Standard timing D5 ( Optional_01h if not used) 01 00000001
'é r -l 30 [Standard timing 1D6 ( Optional_01h if not used) 01 00000001
g | _® 31 [Standard timing ID6 ( Optional_0O1h if not used) 01 | oooooo01
wn 50 32  [standard timing ID7 ( Optional_01h if not used) 01 00000001
51 33 |Standard timing ID7 ( Optional_01h if not used) 01 00000001
52 34 Standard timing 1D8 ( Optional_01h if not used) 01 00000001
53 35 [Standard timing 1D8 ( Optional_01h if not used) 01 00000001

Ver. 1_(\9'WW-Sunanqzhuo.com
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APPENDIX D. Enhanced Extended Display Identification Data (EEDID™) 2/5

oo | oo Field Name and Comments el oy
54 36 Pixel Clock/10,000 (LSB) 154.1 MHz @ 60 Hz 35 00110101
55 37 Pixel Clock/10,000 (MSB) 3C 00111100
56 38 Horizontal Active (HA)  (lower 8 bits) 1920 pixels 80 10000000
57 39 Horizontal Blanking (HB) (lower 8 bits) 160 pixels A0 1010000 |
58 3A Horizontal Active (HA) / Horizontal Blanking (HB) (upper 4:4bits) 70 011 1”00\__
b 59 3B |Vertical Avtive (VA) 1200 lines BO | 1100 |
B 60 3C Vertical Blanking (VB) (DE Blanking typ.for DE only panels) 35 lines 231, Oolwuﬁ |
El 61 3D Vertical Active (VA) / Vertical Blanking (VB) (upper 4:4bits) 40 T o000 |
% 62 3E Horizontal Front Porch in pixels (HF) (lower 8 bits) c;b_?xe;‘ I_Q)_| 40110000
o) 63 3F Horizontal Sync Pulse Width in pixels (HS) (lower 8 bits) N 3ioin's = _|_ 40_| 00100000
87 64 40 Vertical Front Porch in lines (VF) : Vertical Sync Pluse Width in lines (VS) (lower 4 bits) (R lines 6 lines 3 00110110
é 65 41 Horizontal Front Porch/ Sync Pulse Width/ Vertical Front Porch/ Sync Pulse Width (- &rzm..; 8 j J0 00000000
= 66 42 Horizontal Vedio Image Size (mm) (lower 8 bits) 7 302 mm - 2E 00101110
67 43 Vertical Vedio Image Size  (mm) (lower 8 bits) 189 mr BD 10111101
68 44 Horizontal Image Size / Vertical Image Size (upper 4 bits)  — G _ 10 00010000
69 45 Horizontal Border = 0 (Zero for Notebook LCD) 00 00000000
70 46 |Vertical Border=0 (Zero for Notebook LCD) N\ \ A 00 | 00000000
71 47 Non-Interlace, Normal display, no stereo, Digital Separate [ Vsync_NEG, , 'sync_POS (outs. .'e_o’ ‘.'_‘lnc)] 1A 00011010
= 72 48 Pixel Clock/10,000 (LSB) \NC\V¥ 2.8 MHz@ 4 Hz 23 00100011
73 49 |Piel Clock/10,000 (MSB) " B 28 | 00101000
74 4A Horizontal Active (HA)  (lower 8 bits) A R '1920 piels 80 10000000
75 4B Horizontal Blanking (HB) (lower 8 bits) N VW e 160 pixels A0 10100000
76 4C Horizontal Active (HA) / Horizontal Blanking \?(u _or 4:4bits) 70 01110000
77 4D |Vertical Avtive (VA) \NY N N 1200 lines BO | 10110000
78 4E  |Vertical Blanking (VB) (DE Blanking ‘\/p.]HE OWpanels) of \ 35 lines 23 00100011
79 4F Vertical Active (VA) / Vertical Bl 'T |g‘_’R) (upper 4:4bits) S 40 01000000
80 50 Horizontal Front Porch in Di)@l;.’_HF,TJWEI‘ 8 bits) 48 pixels 30 00110000
81 51 Horizontal Sync Pulse *Via.> in pixis (HS) (lower 8 bi.s) 32 pixels 20 00100000
82 52 Vertical Front Porch in IinL_%v:: Vertical Syne Mise Widthg »lines (VS) (lower 4 bits)  3lines : 6 lines 36 00110110
83 53 Horizontal Fror. 2orc. /Sy’ c Julse Width/ Veiac.  ont Porch/ Sync Pulse Width (upper 2bits) 00 00000000
84 54 Horizontal \/ed% mage Si7‘_j.nm) (lower 84its . 302 mm 2E 00101110
85 55 Vertica! vedio Ime Tsize (mm) (lower 8 or) ) 189 mm BD 10111101
86 56 Horizol s ima( = Size / Vertical e éiz\_(u:er 4 bits) 10 00010000
87 57 Horizontal =_ider = 0 (Zero for Mnter 2ok LCD) 00 00000000
88 58 Vertical3order =0 (Zero f¢_ Notebaok LCD) 00 00000000
89 59__| mterlace, Normal #2500y, .‘_f‘.reo, Digital Separate [ Vsync_NEG, Hsync_POS (outside of V-sync) | 1A 00011010
% A UBlank for 'vDRS \, s’ 00 | 00000000
91 \ _.3_ Blank for nvDDS N\ & 00 00000000
SN -MC Blank for nvDPS— i 00 00000000
e\ 5D Blank for nvDPS 00 00000000
94 5E Blank for nvDPS 00 00000000
St?: 95 S5F  SBlank for nvDPS 00 00000000
s 9% 0%, |Eiank for nvDPs 00 | 00000000
=3 97 i1 |ia kfornvDPS 00 | oooooooo
S a3 Blank for nvDPS 00 | 00000000
& [+ I & [sankfornvops 00 | 00000000
o 100 64 Blank for nvDPS 00 00000000
= T i ] 5 |Bankfornvops 00 | 00000000
'_‘ |> 102. 66 Blank for nvDPS 00 00000000
103 67 Blank for nvDPS 00 00000000
104 68 Blank for nvDPS 00 00000000
105 69 Blank for nvDPS 00 00000000
106 6A  [Blank for nvDPS 00 00000000
107 6B |Blank for nvDPS 00 00000000
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o | o Field Name and Comments oy
108 6C  |Detailed Timing Descriptions #4 00 00000000
109 6D Flag 00 00000000
110 6E  |Reserved 00 00000007
11 6F  |For Brightness Table and Power consumption 02 000000.>
12 70 |Flag 00 | (ooodpe |
3 13 71 [PWM%[7:0] @ Step 0 5% @ 15nit 0C 1. 0062100 |
B 114 72 PWM % [7:0] @ Step 5 20% @ 60 nit 33 0y 710011
2 15 | 73 |PWM%[70] @ Step 10 100% @ 300nit N [F= 1 Tunon |
3] 116 74 |Nits [7:0] @ Step 0 AN\ 7| OF 17 oooornan
A 117 75  [Nits [7:0] @ Step 5 —I— 3C | 00111100
o 118 76 |Nits [7:0] @ Step 10 96 10010110
E 119 77 Panel Electronicx Power @ 32 x 32 Chess Pattern = 700 mW - R 12 00010010
'|: 120 78 Backlight Power @ 60 nits = 650 mW - N 10 00010000
121 79 Backlight Power @ Step 10 = 2900 mW 24 00100100
122 | 7A  |Nits [7:0] @ 100% PWM Duty = 300 nit \ " \ V 96 | 10010110
123 | 7B |Flag NS K 00 | 00000000
124 | 7C  |Flag N 00 | oooooooo
125 | 7D |Flag 7\ D - 00 | 00000000
5 126 7E  |Extension flag (# of optional 128 panel ID exte 2sion & ack to follow, Typ = 0} 01 00000001
¥ - = W -l
% 127 7F  |Check Sum (The 1-byte sumof al’Lzchytewin this panel ID block shé I = 0) 50 | 01010000
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Byte Byte - Value Value
oy | g Field Name and Comments e | (oim
128 80 Display D EDID Extension Block tag 70 01110000
5 e} 129 81 DisplayID Version/Revsion =2.0 20 00100000
a é g 130 82 Section Size (byte) = 121 bytes 79 01111001
L>|j T 131 83 Display Product Priamry Use Case 02 00000010 a
132 84 Extension count 00 0000007 |
L u = 133 85 DID2.0 sz\t-a blockta-g[-25h] = Dynamic Video Timing Range Limits 25 001001¢ ¢
S E © 134 86 Block revision = Revision 1 01 a00uil |
x = < 135 87 Number of Payload Bytes in block= 9 Bytes 09 _ (10010 1
136 88 Minimum Pixel Clock (Low bit, Range = 0.001Mhz (000000h) ~ 16,777.216Mhz (FFFFFFh)) 154.13 MHz @ 40 Hz 11 (N 0001U001
g ~ 137 89 Minium Pixel Clock (Middle bit) o 5A L £ .101V N
.E % 138 8A  |Minium Pixel Clock (High bit) [a WY ‘|—L 5 |\ Fuodso10
Q& 139 8B Maximum Pixel Clock (Low bit, Range = 0.001Mhz (000000h) ~ 16,777.216Mhz (FFFFFFh)) 1741 Mhz @ 60 Hz 4",4_ 00010001
'E k= 140 8C Maximum Pixel Clock (Middle bit) A A I o1011010
o j 141 8D Maximum Pixel Clock (High bit) (04 00000010
£ g 142 8E  |Min. Vertical Rate : 40 Hz (Range : OHz (00h) ~ 255Hz (FFh) - [ 28 00101000
% o 143 8F Max Vertical Rate : 60 Hz (Range : OHz (000h) ~ 1023Hz (3FFh)) B 3C 00111100
144 90 Seamless Dynamic Video Timing Support : Seamless Dynamic Video Timing change sha.. we supported w! 1 a fixed hozdatal 80 10000000
< < 5 145 91 DID2.0 Data block tag[81h] = CTA DisplaylD 81 10000001
- § 8 146 92 Block revision = Revision O 00 00000000
©=s 2 147 93 Number of Payload Bytes in block= 27 Bytes \ 1B 00011011
148 94 CTA Blockl Tag Code[7:5] and Blockl Length[4:0] = Vendor Specific L ata =iock(03h), Size( yte = 15 bies 6F 01101111
149 95 |AMD IEEE OUI value (Ox00001A) b N 1A | 00011010
150 96 |(Hex LSBfirst) N \ & 00 | 00000000
151 97  |(Hex LSBfirst) Ul i = 00 | 00000000
152 98 AMD VSDB Version 3 A | 03 00000011
< 153 99 Freesync Capability : Fast Transport Not Suppor‘eﬁ ‘Eg " lode Not Supported,Lor 1 Din ning Control Not Supported,Natf 01 00000001
S 154 9A Min Refresh Rate = 40 Hz 28 00101000
== 155 9B |MaxRefresh Rate(VSDB V2) = 60 Hz WA N 3C | ooi11100
oZ 156 9C  |Freesync MCCS VCP Code a2 YA o N 00 00000000
3 157 9D |Support WCG and HDR features : Not ~ recific ' PQ ==, F Not Su 1port . Gai. - 2.2 EOTF Not Supported 00 | 00000000
158 9E Max Luminance 1 (for HDR) = 3004%/m2" AR 53 01010011
159 9F Min Luminance 1 (for HDR) = 0.0 Cd’ i 51 01010001
160 AO___|MaxLuminance 2 (for HDR) 300 ¢ 4/m! X 53 01010011
161 Al Min Luminance 2 (for HDR) = 0.\ Cu. - -~ 51 01010001
162 A2 Freesync Maximum Refresi: Rate | \_SB) :60 Hz (Rangc : OHz (000h) ~ 1023Hz (3FFh), for VVSDB v3) 3C 00111100
163 A3 Freesync Maximum’ efic h ke = (MSB) 00 00000000
164 Ad CTA Block2 Tag,Cd ‘e[7:5] . ad Block2 Length[:  \=Use extended tag (07h), Size(byte) = 3 bytes E3 11100011
|<_: |<£ % 165 A5 Colorimetry d7_a 3locr “25".) 05 00000101
O <D‘: = 166 A6 |Colorimetry Supp irt: BT2029%GB ' 80 10000000
167 A7 L A 00 00000000
168 A8 CTA E ockaiin code [7:5] and Bloclks chngi \[4: ] = Use extended tag (07h), Size(byte) =6bytes E6 11100110
< 169 A9 HDR Static Me adata Block (06h) 06 00000110
< § 170 AA EOTF supi<it = Tranditional s#imma SDR Luminance Range 01 00000001
B '2 171 AB Static Metadata typel 01 00000001
'<T: 172 AC N, | Resired content Max Luminar. == 30" nit 53 01010011
(=) 173 D 2 sired Content MaxF ame averaye Luminance = 300nit 53 01010011
AE Desired Content M_TLTﬂ e = 0.3nit 51 01010001
Not use 00 00000000
Not use SA\S 00 | 00000000
Not use N\ 00 00000000
Not use 00 00000000
Not use 00 00000000
Not use 00 00000000
181 B5 ) ot use 00 00000000
182 o _IL bt use 00 | 00000000
183 3 Nc - use 00 00000000
184 8 Not use 00 00000000
175 L Not use 00 00000000
T _B Not use 00 00000000
187 BE Not use 00 00000000
’38 B8C Not use 00 00000000
"9 BD Not use 00 00000000
190, BE Not use 00 00000000
r y BF__ [Notuse 00 | 00000000
| 102 Co__ [Notuse 00 | 00000000
193 C1 Not use 00 00000000
194 Cc2 Not use 00 00000000
195 C3 Not use 00 00000000
196 C4 Not use 00 00000000
197 C5 Not use 00 00000000
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oy | Field Name and Comments Conl iy
198 C6 Not use 00 00000000
199 C7 Not use 00 00000000
200 C8 Not use 00 00000000
201 c9 Not use 00 0000000!‘_
202 CA Not use 00 00000¢ 'O_
203 cB Not use 00 0r ,“’10(/_
204 CcC Not use 00 { 7(:@) |
205 CD Not use 00 ', 00u..u00
206 CE |Notuse 00 || 42070050 |
207 CF |Notuse \ R T 75003000
208 DO |Notuse N\ 2J %\ 00000000
209 D1 Not use & _IF‘ 00000000
210 D2 Not use B 00 00000000
211 D3 Not use ¢ A A 00 00000000
212 D4 Not use _ 00 00000000
213 D5 Not use A 00 00000000
214 D6 Not use - ) 00 00000000
215 D7 Not use ) 00 00000000
216 D8  |Notuse Y, .49 00 | 00000000
217 D9 Not use  La? 00 00000000
218 DA Not use N T 00 00000000
219 DB |Notuse A [ 00 | 00000000
220 DC Not use A 00 00000000
221 DD Not use « B 00 00000000
222 DE Not use [ N a 00 00000000
223 DF Not use TR WA ANA 00 00000000
224 E0 Not use . U 3N 00 00000000
225 El Not use 00 00000000
226 B2 Not use PN NS 00 00000000
227 E3 Not use v R 00 00000000
228 E4 Not use N o 00 00000000
229 E5  |Notuse A AY _ 00 | 00000000
230 E6 Not use A WA 00 00000000
231 E7_ |Notuse ' Y 00 | 00000000
232 E3 Not use M ®». 00 00000000
233 E9 Notusr _ i & 00 00000000
234 EA  |Notust al 00 | 00000000
235 EB Not use 00 00000000
236 EC Not use 00 00000000
237 ED_ll ‘ot use N 4 00 00000000
238 ':: j N‘u cuse VR 00 00000000
239 | D& Notuwse . | 7 00 | 00000000
240 |50 Not use NN 00 00000000
’__211 N\ F1 Not use 00 00000000
248, F2 Not use 00 00000000
243 F3 Not use 00 00000000
244 F4 Not use 00 00000000
245 S I' ot use 00 00000000
246 % Noouse 00 00000000
247 7 Not use 00 00000000
{ F Not use 00 00000000
24y <_F‘ Not use 00 00000000
_”‘30_ L FA Not use 00 00000000
7ol FB Not use 00 00000000
3 g FC Not use 00 00000000
|> 253 FD  |Notuse 00 00000000
g 254 FE Display1D section checksum(81h~FDh) 1A 00011010
(2]
e
5 255 FF Extended block checksum 90 10010000
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