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1.7
=2 7232 9.7" QXGA COLOR TFT(Thin Film Transistor) Notebook LCD MODULES] HIZR=20 28t

70, 2 222 TFT-LCD Panel, Drive IC, Controller & LED Backlight Assy2 &0 JULCEH.

11) 25 24
12) M X 2|
13) W20l E

14) QlE{H O] A

15) 2&~H| M=

Vcom
Power Block
Discharging (All_H)
VGH
VGL
<
(9]
pvce =
(9]
Gate Control Signal I 8
Source COG
T-Con
(Magnolia, Source Control Signal
Parade) ;
EPI AVDS Signal
LED Anode x 12str.(2Array)
B/L FPC
LED Cathode Connector
.tk Apet
1) th2t 37| » 9.7
2) TAl HA : 196.608(H)Xx147.456(V) [mm]
3) &t : 2048 X RGB X 1536 pixels, RGB stripe arrangement
4) 3t = A : 192(H) X 192(V) [zn]
5 25 37| : 208.881(H)X167.123(V)X2.68(D, Max.)[mm] ¥ PCB area : 5.17(Max.)
6) TA| 2= : Transmissive & Normally Black
DG : 16,777,216 Colors (8 bit)
8) AlokZt : 80°/80°/80/80°(CR > 10) Typ.
9) FAl0F2f : 6A| gkt
10) 35 M : 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.) [IW(Logic, Typ.) + 4.4W(LED, Typ.)]
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3. &0 =i ¥4
s = 71 & Z| 4 ES =t 2 g 1
™™ VCC -0.3 4 Vdc 25+57TC
SEE2E Top 0 +50 °C 1
E=2E HsT -20 +60 °’C 1
S&EE Hop 10 90 %RH 1
R Hst 10 90 %RH 1
3-1. 22 Al & H= Ot O &L,
Olh, s+ =2k= C OlGt0l010F Bt 1,

90% 80%
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Wet Bulb 50
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40 40%

3-2. LCM =&
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Dry Bulb Temperature [TC]
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10%

Operation

2 A ZHl Z240] AD| J1F =oAL Power On & EH 0l Al Connector MIZ 2
=R IC2| EOS Damagelt Fuse Open<2| & ©210| &l Ct.
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4. eDP Flex 14

4-1. eDP Flex2| Pin 7+ A

Pin Symbol Description Pin Symbol Description
1 GND Ground 31 LED Cathode 5B | LED Cathode (Negative)
. 2 B TN HpD ....... Hm Plungtect ......................... 32 R LEDcathOde4B . LED CathOde (Neganve) ...........
. 3 ......... GND ...... G round ................................ 33 R LEDCathodega . LED CathOde (Neganve) ...........

. 4 .......... Vm ....... V CC 33V(typ) ......................... 34 R LEDcat hOde . 23 . LED Cath Ode (Neganve) ...........

. 5 .......... Vm ....... V CC 3 3V(typ) ......................... 35 L LEDCat hode . 1B . LED Cath ode (Negatlve) ...........

. 6 .......... Vm ....... V cc 33v(typ) ......................... 36 ......... GND ........ Gr oun d ...........................

. 7 .......... Vm ....... V cc 33v(typ) ......................... 37 e LEDcat hOde . GA . LED Cath Ode (Neganve) ...........

. s ......... GND ...... G round ................................ 33 R LEDcathOde 5A . LED .C.a.lt.h.o.cié (Negatwe) ...........
. AUX P |TresSignal Audiiarych. | 39 | LED Cathode 4A {LED Cathode (Negative) |
0 AUX_N ! Complement Signal Auiary Ch. | 40 | LED Cathode 3A }LED Cathode (Negative) |
. .1.1 ......... GND ...... G round ................................ 41 R LEDcathOde 2A . LED .C.a.lt.h.o.cié (Negau\/e) ...........
12 | LANEON  !ComplementSignal Link Lane0 | 42 | LED Cathode 1A {LED Cathode (Negative) |
. 13 ......... NC ............................................. 43 ......... GND ........ Gr Oun d ...........................
. 14 . .=. .. LANEo_p . =.T.r.u.e. s|gna| LkaaneO ................. 44 .......... NC ........ oo
. 15 . i ...... GND ..... ‘iGround ................................ 45 ..... |_ED Anodez . ELED .éa.lt.h.o.cié (Posmve) ............
16 | LANELN | ComplementSignal Link Lane1 | 46 | LEDAnode2 }LED Cathode (Posive)
. 17 ......... NC ............................................. 47 .......... Nc ..........................................

. 18 ...... LANEl_p . ._I:r.u.e. s|gna| Lkaanel ................. 48 ..... LED AnOdel .. LED .C.e.lt.h.o.d.é (pos|t|ve) ............

. 19 ........ GND ...... G round ................................ 49 ..... LED AnOdel .. LED .C.e.lt.h.o.cié (posmve) ............

. 20 ...... LANEz_N . Complemem s|gna||_|nk Lanez .......... 50 .......... Nc ..........................................

. .2.1 .......... NC ............................................. 51 ......... GND ........ Ground ...........................
. 22 ...... LANEz_p . .T.r.u.e. s|gna| |_kaaneZ .........................................................................
. 23 ........ GND ...... G round ........................................................................................
. 24 ...... LANE?,_N . Complement Slgnalek Laneg ..................................................................
. 25 ......... NC .....................................................................................................
. 26 ...... LANEg_P 2 ._I:r.u.e. s|gna| Lkaane3 .........................................................................
. 27 ........ GND ...... G round ........................................................................................
. 23 ........ GND ...... G round ........................................................................................
. 29 ........ GND ...... G round ........................................................................................
. 30 \ | LED Cath Ode GB LED CathOd e (Neg anve) .........................................................................

51
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open area

O

PCB Bonding area

[eDP Receiver]
Paradeit, Magnolia

[Connector]
eDP Flex

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

: = 22O LED Backlight Assy &£ <I&t F
Hirose, TF13-95-0.4H2| 9pin, 0.4pitch 2 X E (120, 6string LED Array X 2& & &5t ULt

PC Connector Pin 2 &2

A)CNT3
Pin Symbol Description Notes
1 LED Anode 1 LED Anode(Positive)
""" 2 | (epancder | LED Anode(Positive)
..... 3 NC Noconnect.on
""" e T N L LLLLLL
..... 5 LEDCathode 5A LED Cathode (Negative) y
""" 6 | LEDCahodesn | LED Cathode (Negative)
""" 7| Lepcahodesa | LED Cathode (Negative)
""" 8 | LEDCahode2a | LED Cathode (Negative)
""" o | ieocatmode1a | LED Cathode (Negative)
B)CNT4
Pin Symbol Description Notes
1 LED Anode 2 LED Anode(Positive)
..... 2 LEDAnodez LEDAnOde(Posmve)
..... 3 NC Noconnecnon
..... 4 LEDCathodeGB |_ED Cathode(Neganve) “ “ “ “ “ “ “ “ “
..... 5 LEDcathOdGSB LEDcathOde(NegatNe) . 1
..... 6 U LEDcathOde4B ol |_ED CathOde (Neganve) B
..... 7 U LEDCathode3B .. |_ED CathOde (Neganve) B
..... 8 LEDCathodeZB LEDcathOde(NegatNe)
..... 9 Q TRl LEDCathode(Neganve)
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5. %715 §4 72

o M7|M EM
4.1.LCme| 715 5 AF2[25 +3°C], AM&[55 £10%], fV=60Hz, VCC/DClK/ILED = 18.5mA

5= 7l & A | 3A | O = Hl 1
A Vcee 3.0 3.3 3.6 Voc
Mosaic 272 320 368
AH|ME Icc Black 264 310 360 mA
White 281 330 380
aH[H Y Pc - 1.06 | 1.19 w 41.1
EoME |IRUSH - - 3.0 A
41.2
EoIMEA|Z} TRUSH - - 2 ms

4.1.1. 2H| M= ME A
HA: HAX L X Mosaic l{EH | AR/ z|of: F2 2 X Mosaic HEH 2| £[CHHF
412 S 87 58 =A: Y- z2/z0, £ 1{EH - white pattern.
413 58 WHE2 [2F-M7|5M A& Aol =Sict
4.2. LEDS| M7|& EM Ab2[25 +57C], AHS[55 +10%]
LED Driver & 2f : 12V (I/F Jig)
o= ’| 2| 4 2 = o che 4] 2
§ —_
AP M7 ILeD 5 185 25 mA 421
aH| MY Pc - 4.4 w
T3 Azt 10,000 - - Hr 422
4.2.1. ¥ LED String 2| DC ™ /.
422. 5% AMZte| Ho|: WI|E stA = Y HAMFOIM @ W 3| =7t £7| 2 =2 50%7t

= W 7EX[ 2] Al ZE,
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4.4, Interface timing 724

ITEM Symbol Min. Typ. Max. Unit Note
DCLK Frequency feik 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 twy 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
4.5. Timing chart
Condition : VCC =3.3V
High: 0.7vVCC
Data Enable, Hsync, Vsync
Low: 0.3VCC
tCLK
DCLK 0.5Vce
H . typ
sync [}
Mt &
\ - tisp twHA % thrp \t'—/
< e & "
Data Enable f §§ \
typ
tW\{ 14
v $ L/
SynC\ . tVBP ' twva tVFP
AN
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90%

Vv
cc 10%
Tcon Reset
Valid video
. ov
Interface Signal, —
Vi o
(eDP Main link) P
T4 T5
Power for LED OFF LED ON i OFF
Parameter Value Units
Min. Typ. Max.
T1 0.1 - 2 (ms)
T2 8 - 25 (ms)
T3 2 - 137 (ms)
Ta 200 - - (ms)
Ts 0 - 50 (ms)
Te 0 - 10 (ms)
T7 200 - - (ms)
4.7. Color input Data 2!
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 B1l BO
Black 0 0 o0 oo o o o o o0 o 0 O 0 O
Red 1 11 1flo o o o o ofo o o o o0 O
Basic Green 0 0 o0 ojr 1 1 i 1 1o o o0 0 0 O
Color  Feverniiieee e e e
Blue 0 0 0 olo o o o o0 01 1 1 11 1
White 1 11 11 1 1 1 1 11 1 1 101 1
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57|+ 14
= ™4 = = At
o2 A== 208.881(H) X 167.123 (V) mm
TR A S 196.608(H) X 147.456(V)[mm] mm +0.2
H &5 2.68(D, Max.) ¥ PCB area: 5.17(Max.) mm
2 134g(¥ 2l #) (Max.) g .

511 &M === & S &t

=

rir

Szl =Hof
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o
il
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o

6. 87| &3t EAM
6.1 VCOM M2t =& (P-Vcom IC ALE)
2 ME2 Zinv. &Aoo, = 3 Z=HAAIA| AlE35t= Pattern,

AFE2 Inversion Al H S EXFFA S E

=8 wWHSe Z[E AA
Z =2}, (1dot flicker pattern AFHZ)

6.2. VCOM M =%

= M &2 P-VCOME & &5t A0

x 20, 21 ZigE AHE3510{ P-VCOM H g =& it
=™ A5 217 Al IC Damage HX|E |6l ctE1t 22 sequenceE 2HESH OF ShCt.
VCC 217} — VDD 917t — =& Al S 21 7HAUX+/AUX-)
VCC VDD VCOM
=M Tz Timing Controller T T
=™ ZIG
AUX+ @ SCL e P-GAMMA
AUX - ® SDA ® DCP
- LCM
Ground

* DCP : Digitally Controlled Potentiometer

[P-VCOM Block Diagram]
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6.3 7| &5t 14 F2[25 +3C], fv=60Hz, Vcc=3.3V/fclk=205.21M/ILep = 18.5mA
g = 7= Egal ES g4 =| che| ]k
=i 160 Point ) . xbx
(Average) LAvE (ILep= 20mA) 380 440 cd/m 713 &
3 pex U 160point 70 80 - % 7.1.4 E=
C/R - = 1 Point 600 800 - - P AR
Setar GG - - 16 25 ms 712 &=
T4 S dx(ZH ) +75 +80 -
Alofzt dyu(ah) 75 80 - CR =10
+3
o dyd(sh 75 80 -
o neighaor % 85 90 7.15 &=x
White chromaticity )
deviation duv - - 0.008 7.16 &=
(W.R.T center)
White chromaticity .
deviation duv’ - - 0.010 7.1.7 &=
(Over panel)
White chromaticity )
deviation duv - - 0.004 7.1.8 &=
(Worst neighbor)
Cross Talk DsHa - - - 4.0 % 721 %=
Flicker - - - - -22 dB 722 =
Gray Scale - - 6.3.6 &=
ltems Spec.
H|
Color Min Typ Max
Wx 0.286 0.306 0.326
7.19 &=
Wy 0.300 0.320 0.340
Rx 0.622 0.642 0.662
glor 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




6.3.3 st 52 4ol gl= efalo|Lt ofoll E5h= AEfoll A &A= 0o Btct,

6.3.5 Grey & 2Ht{ 3| =
A 2=
A= E A =| Cf o
1 0 0.00 0.00 1.20
R R USRS BRI R § s
R R TR Rl OB B O ERHHERNE
B R e R N e
5 15 0.50 4.25 12.7
e R e RS O« S e R o
RS S R P € AR R i RN
. 8 .......... 27 ............... 680 .................. 1 55 .................. 26 9 .........................
RO SR LAY RS S
RN R R P w1 SRS R e
RN 39 ............... U ERRRULURES R e
R R P NS R s R | R
R BN i A R L
TR o N A P B S R N R
. 15 ......... 55 ............... 605 .................. R 87 0 .........................
. 16 ......... 59 ............... S U | R
17 ......... 631000 ................. 1000 ................ 1000 .........................




70 5 2 U uy A w2ams LBJ
. A ¢ 1 3
Optical Stage(x,y) vi2a/1g 1P
Equipment .
LCD Module . oy y V- 14746 mm
: A; 10 mm
88 8
HXV:Active area
- (16p X 10p)
_ 1
A ¢ 45 (’fO
|
T T I
LED Array
7.1.1. Contrast Ratio2| & 2|
Full White
CR =
Full Black
7.1.2. 3= AlZke] Mo
Trr Tro
% —» —— — [———
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.
7143 A4
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)

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

~

o

7.1.9 White Chromaticity (White A4 =t3% &
Average (72, 73 ,88, 89 Points)
APPLE =X 7| 4=0f U2 HZ SPEC #12 (Wx = 0.002, Wy = 0.005)

Point)

BE 57

7.2.0 RGB Chromaticity (R. G. B A4
Average (72, 73, 88, 89 Points

Point)
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7.2.1 Cross-talk

7.2.2 Flicker &%

- H >
A —C
el .4 D) 2
D
vV y ,@ ................ ‘® ‘® ‘® Q@
@ <& HOY,
..... ?@ e ?@'

[Flicker 54 Point]

110 mm

10 mm

: H/I4 mm

2 V/I4A mm
:196.61 mm

1 147.46 mm

@ H,V: Active Area

<IOO®>»
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8. EDID
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