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&2 A2 9.7" QXGA COLOR TFT(Thin Film Transistor) Notebook LCD MODULES! MIZ#Z0fl 25t

7HO0I0, 2 22 TFT-LCD Panel, Drive IC, Controller & LED Backlight Assy2 P& S0 QUCH.
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(HECIRSE

D 9.7"

: 196.608(H)*x147.456(V) [mm]

: 2048 X RGB X 1536 pixels, RGB stripe arrangement

: 192(H) X 192(V) [um]

: 208.881(H)x167.123(V)x2.68(D, Max.)[mm] 3 PCB area : 5.17(Max.)
: Transmissive & Normally Black

: 16,777,216 Colors (8 bit)

: 80°0/80°/80/80°(CR > 10 ) Typ.

: BA| BHEk

0 3.3[V]

: 134g(& 2l #) (Max.)

. Glare, Anti-reflective treatment of the front polarizer, 3H
: White LED 2 array(42ea x2)

: eDP 4lane

: 6W(Typ.) [1W(Logic, Typ.) + 4.4W(LED, Typ.)]
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3-2. LCM &2 H 0} 2 AF &H| 2240 &D] J1&= =6 HLE Power On &HEH Ol A Connector X2 2

=2 IC2| EOS Damagelt Fuse Open2| &©210| &I Ct.
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4. eDP Flex 14

4-1. eDP Flex8| Pin 7+

Pin Symbol Description Pin Symbol Description
1 GND Ground 31 LED Cathode 5B | LED Cathode (Negative)
2 .......... H PD ....... HOt Plungtect .......................... 32 ..... LEDca thOde . 4B |_ED Cathode(Neganve) ...........

3 ......... GND ....... Ground ................................. 33 e LEDcathOde 3B |_ED Cathode(Neganve) ...........

4 .......... Vm ........ VCC 33V(typ) .......................... 34 R LEDca thOde . 2B |_ED Cathode(Neganve) ...........

5 .......... Vm ........ VCC 33V(typ) .......................... 35 e LEDCa thode . 1B LED Cathode(Negatwe) ...........

.. 6 .......... Vm ........ VCC 33V(typ) .......................... 36 ......... GND ....... Grou n d ..........................

7 .......... Vm ........ VCC 33V(typ) .......................... 37 ..... LEDca thOde . GA |_ED Cathode(Neganve) ...........
8 P AU GND ....... Ground ................................. 38 e LEDcathOde 5A |_ED Cathode(Neganve) ...........
.. 9 ........ Aux P ...... True s|gna| Aux|||aryCh ................. 39 ..... |_ED CathOde 4A . |_ED Cathode(Neganve) ...........
10 F AUX N Complement Signal Auxiliary Ch. | 40 | LED Cathode 3A |LED Cathode (Negative)
11 ........ GND ....... Ground ................................. 41 ..... LEDcathOde 2A |_ED Cathode(Neganve) ...........
12| LANEON  |Complement Signal Link Lane 0 | 42 | LED Cathode 1A {LED Cathode (Negative)
. 13 ......... NC ............................................... 43 ......... GND ....... Grou n d ..........................
. 14 ...... LANEo_P ..... True s|gna| Lkaaneo .................. 44 .......... NC .........................................
15 ........ GND ....... Ground ................................. 45 ..... |_ED Anodez .. |_ED Cathode(Pos|t|ve) ............
16 | LANETN |Complement Signal Link Lafet  Hif 46 | LEDAnode2 |LED Cathode (Posive)
17 ......... NC‘V‘V‘ ............ \ 47‘“NC ..... NN N
. 18 ...... LANE1_ y ’ Tru s|g‘a| |_| Lar’e1 ...... ZRTIN \3 18 ‘ED AnOde‘ . ]_En Cathode(Posnwe) ............
19 ........ GND ....... Ground ................... L EEERERER (P 49 ...... |_ED AnOde1 |_ED Cathode(Pos|t|ve) ............
. 20 ...... LANE2_N ..... ComplementS|gna|L|nk Lanez R 50 .......... NC .........................................
21 ......... N051 .......... GND ....... Ground ..........................
. 22 ...... LANEz_P ..... True s|gna| Lkaanez ..........................................................................
. 23 ........ GND ....... Ground .........................................................................................
. 24 ...... LANE3_N ..... ComplementS|gna|L|nk Lanes ...................................................................
. 25 ......... NC .......................................................................................................
. 26 ...... LANE3_P ..... True s|gna| LkaaneS ..........................................................................
. 27 ........ GND ....... Ground .........................................................................................
. 28 ........ GND ....... Ground .........................................................................................
. 29 ........ GND ....... Ground .........................................................................................
. 30 .. |_ED CathOde GB |_ED Catho de ( Negat|ve) .........................................................................

51

S5 open area

AT A I

PCB Bonding area

[eDP Receiver]
Paradeiit, Magnolia

[Connector]
eDP Flex

[Connector pin arrangement]
LCD front view
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4-2. CN2 (LED Backlight Connections)

: &2 22O LED Backlight Assy

o ol =
82 {st

PC Connector Pin &2

F
Hirose, TF13-9S-0.4H2| 9pin, 0.4pitch X E [} 204, 6string LED Array X 28 X &ot ] QUL

A)CNT3
Pin Symbol Description Notes
1 LED Anode 1 LED Anode(Positive)
..... 2LEDAnode1LEDAnode(Pos|t|ve)
..... 3NCNoConnect|on
..... 4I_EDCathodeGALEDCathode(NegatNe) ”“”“”“”””
..... 5LEDcathOdeSALEDcathOde(Negatlve) 9 1
..... 6LEDcathOdeMLEDcathOde(NegatNe)
..... 7LEDcathOde3ALEDcathOde(NegatNe)
..... 8LEDCathodezALEDCathode(NegatNe)
..... 9LEDCathode1ALEDCathode(NegatNe)
B)CNT4
Pin \ Qymb‘)l y i \ Desgriptiond <\ Wl N MNotes
1 W/ \Eowhodely W LED andtieiPosiiive) S, Sl ‘A'S
..... 2LEDAnodezLEDAnode(Pos|t|ve)
..... 3NCNoConnect|on
..... 4LEDCathodeGBLEDCathode(NegatNe) ”“”“”“”””
..... 5LEDcathOdeSBLEDcathOde(NegatNe) o 1
..... 6LEDcathOde4BLEDcathOde(NegatNe)
..... 7LEDcathOde3BLEDcathOde(NegatNe)
..... 8LEDCathodezBLEDCathode(NegatNe)
..... 9LEDCathode1BLEDCathode(NegatNe)
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=60Hz, VCC/DcIK/ILED = 18.5mA
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4.4. Interface timing 724

ITEM Symbol Min. Typ. Max. Unit Note
DCLK Frequency foLk 205.21 MHz
Hsync Active twHA 2048
Period tHP 2208 tCLK
Width-Active twH 5
Vsync Active twva 1536
Period tvp 1549 tHP
Width-Active twv 1
Data Horizontal back tHBP 5
Enable porch
: tCLK
Horizontal front tHFP 150
porch
Vertical back porch tvep 9
tHP
Vertical front porch tvrp 3
( | | [ v
4.5. Timing ctod AW AV IVAVA \ (@ ‘
U N Y -, 8 VAV ' VE S

Condition : VCC =3.3V

High: 0.7vVCC
Data Enable, Hsync, Vsync
Low: 0.3VCC

DCLK fou 0.5 Vce

'

H
sync 7~ Y%

\‘ = tysp twHA ?? thep \J
Data Enable /_ ;é \

:tWV‘ ((
Vsync \ ]

tvep twva LV S

AN
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Power Supply For LCD
VCC

Tcon Reset

90%

ov 10%

Valid video

. ov
Interface Signal,
(eDP Main link) R
T T,
;d—b
Power for LED OFF i LED ON OFF
Parameter Value Units
Min. Typ. Max.
’ -51 $ b 90-1 Y/ ™ 24 Y s LAY D
I NN NN A D
Ts 2 - 137 (ms)
T4 200 - - (ms)
Ts 0 - 50 (ms)
Te 0 - 10 (ms)
T7 200 - - (ms)
4.7. Color input Data & &
Input Color Data
RED GREEN BLUE
Color
MSB LSB | MSB LSB|[MSB LSB
R5 R4 R3 R2 R1 RO|G5 G4 G3 G2 G1 GO|B5 B4 B3 B2 B1 BO
Black o o o o o0 o000 o o o o 00 O O O O0 O
Red 1 1 1 1 1 110 o o0 o0 0O o0/f0 O 0 O 0 O
Basic Green 0 0 0 0 0 of1 1 1 1 1 110 o o0 O0 o0 O
Color e
Blue 0 o o o o0 o0fo o o o o o1 1 1 1 1 1
White 1 1 1 1 1 1)1 1 1 1 1 11 1 1 1 1 1
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Rev. 0
5717 4
3= ™4 = = At
Q| x| 4= 208.881(H) x 167.123 (V) mm
FE EA GA 196.608(H)x 147.456(V)[mm] m +0.2
HZ 5 2.68(D, Max.) ¥ PCB area: 5.17(Max.) mm
=l 134g(& 2l ) (Max.) 9 .
5.1.1 &M x| A SAHE SR Tl Fabct

6.1 VCOM ® ¢t =& (P-Vco

2 HEZ2 Zinv. 2Alo| o
AFEH2 Inversion 2HA!

[= |

EY W ZHAAA ALE
X

5t= Pattern, =& 2 59| J|EF AN
th=ct. (1dot flicker pattern AHZ)

g |
Ol
Ofm
B~
=l
N
Mo

6.2. VCOM &t =&

it e coinm -
ZH s AV RICDa 4 Bis

g
VCC 217t —» VDD 217} — =3 A& 2THAUX+AUX-)

r°l

VCC VDD VCOM
M T2 Timing Controller -|_ -|-
Zd ZIG
AUX+ @ SCL e P-GAMMA
AUX - @ SDA e DCP
1
Ground LCM

* DCP : Digitally Controlled Potentiometer

[P-VCOM Block Diagram]
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6.3 87| &5t 14 A2[25 +£3°C], fv=60Hz, Vcc=3.3V/fclk=205.21Mi/ILep = 18.5mA
g = 713 = E= A =|Ch = H| 11
A= 160 Point . -
(Average) LAE | (ueo= 2oma) | 380 440 - cd/m | 743 %=E
P dYeE u 160point 70 80 - % 714 &=
C/IR - = 1 Point 600 800 - - 711 &=
SEHEE GtoG - - 16 25 ms 712 &=
=4 o ox(ZHF) +75 +80 -
Alopzt C] Qyu(ah 75 80 - CR 210
=%
©] @yd(sh 75 80 -
Wort nelghgor % 85 90 715 8=
White chromaticity )
deviation duv - - 0.008 716 &=
(W.R.T center)
White chromaticity i}
deviation duv - 0.010 717 &=
(Over panel)
White chromaticity .
deviation ' |/ ‘ y duov &\ Wras (@ 000 /M /1.8 &
Worst neighBo
Cross Talk DsHA - - - 4.0 % 721 &=
Flicker - - - - -22 dB 722 &=x
Gray Scale - - 6.3.6 &=
Items Spec.
H| 1O
Color Min Typ Max
Wx 0.286 0.306 0.326
719 &=
Wy 0.300 0.320 0.340
Rx 0.622 0.642 0.662
Color Ry 0.305 0.325 0.345
(Total
Rank) Gx 0.295 0.315 0.335 720 &=
Gy 0.589 0.609 0.629
Bx 0.134 0.154 0.174
By 0.034 0.054 0.074
@ LG Display
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6.3.3 =t 582 40| 8l atefofl A A Al ={0ofof ShCt,
=T : 8Ix O|5t)

(Photometer : PR-880, MS55 Lens, 3

6.3.4 At7| 9| M7|&stEM EX AI2| LED current= ILep=18.5mA

6.3.5 Grey & 2t 3=
A A 3= 2
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7. M7| ¥t 7 "
=x{ Rtx| 2l "itH A A
A ¢
Optical Stage(x,y) vieardd -4 Lp
Equipment
H:196.61 mm
LCD Module v 72 73 V : 147.46 mm
: A ;10 mm
8 89
HXV:Active area
_ (16p X 10p)
¢
A ¢ 45 60
|
S I
LED Array
7.1.1. Contrast Ratio2| & 2|
EU"WI’\I‘B\A i W an | NN IFFYY

A
0‘0 COR’O LRl B/ N WU =

7.1.2. 3= AlZtel o

Trr Tro
% > o - o
100
90 (
Optical
Response time
10
0 white black white
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7.1.3 Average Luminance
LAve = Average (L1:L143)
where L1 to L160 are the luminance values measured at point #1 to #160.

7142 dedx
Luminance Uniformity:

U =1 - (Lmax-Lmin)/Lmax (%)
where, Lmax = max {Luminance values at 160 points},

Lmin = min {Luminance values at 160 points}

7.1.5 Worst neighbor 3| & # & &
Worst Neighbor Luminance Uniformity (The 4 points that are closest to the test point)

WNU=100%-Max(AL1, AL2, AL3, AL4)/LO
Global WNU = min (WNU1. ...WNU160)

Al1=L1-Lo

Icd.com

Alg=L3-lo
: J

7.1.6 White chromaticity deviation — with respect to center
Center color coordinate is defined as the Average of points: Average (72, 73,88, 89 Points)

7.1.7 White chromaticity deviation — over panel
Maximum delta u’v’ between any two measured points over the 160 points

7.1.8 White chromaticity deviation — worst neighbor
Maximum delta u’v’ between any two neighboring points on the panel

A Point)

7.1.9 White Chromaticity (White 4 Zt& &

Average (72, 73 ,88, 89 Points)
APPLE 2 HZ=ofl mhZ X Z SPEC ¥ ( Wx = 0.002, Wy = 0.005)

7.2.0 RGB Chromaticity (R. G. B 4 Zt3 =7 Point)
Average (72, 73, 88, 89 Points
QI El EE2 F|AE0| ofd = A2 &2l = ALZSHMAIL.
12 .
@ LG Display
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Mo visual cross-talk will be allowed. Two luminance values are measured at center

Dsua =|(Ls — La)/Lgle 100%,
Pattern B

7.2.1 Cross-talk

spot with 50 x 50 pixels. The cross-talk, Dsya. 1s defined as,

Where. L1 =Luminance in Pattern A
Lz = Luminance in Pattern B.
Pattern A
Pattern A Fattern B
Gray Scale = 31 in center Gray Scale = 21 full screen
Blachy "n &vmuvding are‘:q , V! VraNn
NN IXICULL. CC
7.2.2 Flicker &4
- H >
A —C
X > :
8l | & o) F®)
| @ @ @
D 1
A:10 mm
vV y ,@ ................ ‘® QG) 0® .@ B:10 mm
C:H/4 mm
D :V/4 mm
HO) @ 3 O)
?@ .@l
[Flicker 54 Point]

H:196.61 mm
V :147.46 mm

@ H,V: Active Area
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