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1 General Specifications
Feature Spec
Size 2.7 inch
Resolution 960%240
Interface 8-bit RGB /8-bit Dummy RGB
/CCIR656/601/YUV
Color Depth 16.7M (dithering)
Technology Type a-Si
Display Spec. | piyel pitch (mm) 0.16875x0.16875
Pixel Configuration RGB Delta
Display Mode Transmissive and Normally White
Surface Treatment(Up Polarizer) AG Type
Viewing Direction 12 o’clock
Gray Scale Inversion Direction 6 o’clock
LCM (W x H x D) (mm) 63.50%46.60%3.20
Active Area(mm) 54.00x40.50
Mechanical : : :

Characteristics With /Without TSP Without TSP
Weight (g) TBD
LED Numbers 2 LEDs serial

Electronic Driver IC HX8268-C

Note 1:Viewing direction for best image quality is different from TFT definition, there is a 180 degree
shift.

Note 2 : Requirements on Environmental Protection: Q/S0002
Note 3: LCM weight tolerance: + 5%
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2 Input/Output Terminals
2.1 TFTLCD Panel
No Symbol I/0 Description Comment
1 VCOM I Panel common voltage
2 SPENB I SPI enable
3 SPDA /O |SPI data input/output
4 SPCK I SPI clock input
5 HSD I Horizontal sync input
6 VSD I Vertical sync input
7 CLKIN I Data clock input
8 DB7 I Data input; MSB
9 DB6 I Data input
10 DB5 I Data input
11 DB4 I Data input
12 DB3 I Data input
13 DB2 I Data input
14 DB1 I Data input
15 DBO | Data input; LSB
16 GND P Power ground
17 VDD P Supple power
18 DvDD C Power setting capacitor connect pin
19 C1P C Capacitor for charge pump
20 C1M C Capacitor for charge pump
21 C2P C Capacitor for charge pump
22 c2M C Capacitor for charge pump
23 VINT1 C Power setting capacitor connect pin
24 C3P C Capacitor for charge pump
25 C3M C Capacitor for charge pump
26 NC - No connection
27 NC - No connection
28 C4P C Capacitor for charge pump
29 C4aM C Capacitor for charge pump
30 VGH C Power setting capacitor connect pin
31 VGL C Power setting capacitor connect pin
32 AGND P Power ground
33 FRP O] Frame Polarity output for VCOM
34 COMDC O |VCOM DC output in
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35 VCAC C Power setting capacitor connect pin

36 DRV O  |VLED boost driving signal

37 VLED P LED power anode

38 FB P LED power cathode

39 VCOM I Panel common voltage

Note 1: 1/O definition:

----- Input O---Output P----Power(Ground) NC---No connection
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3 Absolute Maximum Ratings
3.1 Driving TFT LCD Panel

Ta=25C
Iltem Symbol Min. Max. Unit Remark
Supply Voltage VDD -0.3 5 Y
Input signal voltage Vi -0.3 VDD +0.3 \%
Back Light Forward Current I - 25 mA One LED
Operating Temperature Top -20 70 T
Storage Temperature Tst -30 80 T

A 7/43
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4 Electrical Characteristics
4.1 Driving TFT LCD Panel
GND=0V, Ta=257T
Item Symbol Min. Typ. Max. Unit Remark
Supply Voltage VDD 3.0 3.3 3.6 \%
Input Signal High Level Viu 0.7xvVDD - VDD \Y,
Voltage Low Level Vit GND ~ | o3xvoD | Vv
Output Signal High Level VOH VDD-0.4 - VDD Y,
Voltage Low Level voL GND i 0.4 Y,
(Panel+ LSI) Normal Mode 6.78 - mA CLK 27MHz
P .
ower Consumption Standby Mode 29 ] UA
4.2  Driving Backlight Ta=25C
Item Symbol Min. Typ. Max. Unit Remark
Forward Current I - 20 - mA 2 LEDs
Forward Voltage Ve 2.9 3.2 3.5 \% -
Backlight Power
Consumption WeL i 128 i mw )
Operating Life Time -- 10000 20000 -- Hrs
Notel: Figure below shows the connection of backlight LED.
LEDA LEDK

>| lal

Note 2: One LED : I =20 mA, Vg =3.2V

Note 3: Iz is defined for one channel LED.
Optical performance should be evaluated at Ta=25°C only.
If LED is driven by high current, high ambient temperature & humidity condition. The
life time of LED will be reduced.
Operating life means brightness goes down to 50% initial brightness. Typical operating life

time is estimated data.

>| lal
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4.3 Block Diagram
LCD module diagram
LCD Driver Chip (COG)
| | Source+ Gate TCON | | DBO~DBT
LCD PANEL Driver <
2.7 inch i | CLKIN, HSD vSD,
! | SPCK,SPDA,SPENE,
960x240
RGB Delta | VCOMVCOMDC VCAC,
| DRYFB,C1~C4 VINT1~3| O
! DCOC |1 DVDDFRPVGHWGL | &
| | Grayscale .
' | Manipulation .
i Yoltage E<VDD,GND,AGND.
BLU - LEDA, LEDK

AAPEX
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4.4 APPLICATION CIRCUIT
. 39 VCOM1
| el B
| a7 L)
| ‘orv 28 .
. VCAC 35 ;E;an
CcOMDC f;‘:; e -
FPR [ s
AGND 52 -
e
cam 22 .
Cap 28 CP4F
i (=2t
Ne 22— CP3M
CaM =2 e
cap 24 =R
VINT1 |22 —
C2M 3 CPap
A
cip 2 e
pvop B Shke
voD Voia
16 GNE
%I‘é?] 15 OBD
14 I:IE 1 . R13 D/OB035%
DB2 5 DE3 &
DB3 [ DE4 3
oe: o s,
DEE b ] EIE‘? = D1 F81J380D-106
B DB7 = pF YLED
D_E? = OCLE & ©12 2.2nFHOVIDB03 7 r
C L}‘;!E = SN € . DRY | | : ; L g
VSD |2 HSYNC 5 J 5 s
HSD 4 SCL i% A § g
EEE‘E 5 SeA | R12 2KDE03/5% = E
s iornid /COMz
Recommend value of capacitor
Pad name CAP (uF) Pad name CAP (uF)
C1P VDD 1uF/B.3V
C1M i ded DVDD 1uF/6.3V
C2P VINT 2.2uF/10V
C2M whe3Y VGH 2.2uF/25V
C3P VGL 2.2uF/18V
C3M WERN VCAC 2.2uF/6.3V
g:r': TuF/16v FRP-VCOMDC 2.2uF/8.3V

Note: Must use internal LED driver circuit to drive BackLight and must set RO5h[1](PWM_EN)="1’
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5 Timing Chart

5.1 3-WIRE SERIAL CONTROL INTERFACE

0 : Write
1:R=sad

SPENB

v

SPDA |

P
w6 [rw ] as [ aa [ a3 [ 2] a1 [ a0 |07 |85 [pe[p3[oz]ot]opof

SPCK e e e e e e e e e o e o e o 5 0 8

] Each serial command consists of 16 bits of data that is loaded one-bit-a time at the rising edge of serial clock SPCK.
Command loading operation starts from the falling edge of SPENB and is completed at the next rising edge of

SPENB.

[ ] The serial control block is operational after power on reset, but.commands are established by the VSD signal. If
command is transferred multiple times for the same register, the last command before the VSD signal is valid.

[ ] If less than 16 bits of SPCK are input while SPENB.is'low, the transferred data is ignored.

® If 16 bits or more of SPCK are input while SPENB is.low, the last 16 bits oftransferred data before the rising edge of
SPENB pulse are valid data.

B Serial block operates with the SPCK clock

® Serial data can be accepted in the power-save mode.

| : | |
- B, ] | I

SPENB *i L 4 1 H
| I | |

| IowH1l WLl ”
[ 150 |o-Bolet !
|
| | | I

1

|
SPDA s X do

Spec. :
PARAMETER Symbol i — o Unit
SPENB input setup time iS50 50 ns
SPDA input setup time =] 50 ns
SPENB input hold time tHO 50 ns
SPDA input hold time tH1 50 ns
SPCK pulse high width tWH1 50 ns
SPCK pulse low width WL1 50 ns
SPENB pulse high width w2 400 ns

A 11/43
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5.2 3-WIRE REGISTER TABLE

) legister Address Fegizier Data [defau
IEEmEr [A3TAD Or T T D4 03 | D00
| ROOh n|ﬂiu|n|n|uun—r—i-ﬁ——m&mj— % 3 _EWI
| Rth |0| 0 [ojojej0|@ jﬂﬂ:“‘Eﬁj X '[?c :
| Ri3h |0| 0 [ojojof0|1 i 7
| ROgh |0| 0 |0|D|0|1|D # inJN
| Bish (0| 0 |ojole]:]0
| Rogh [0 o |olafo]q]

[ ROTh (0] 0 [ojDf0]1)1
|H'[IEII11]UIZIEI'|I]EI
| ROBR (0] 0 [0]0f[1]|0]1
|RECh (0| 0 |Of0|1]1]0
| RODR |0 0 |ojol1]1]0
im&{rﬂun111
| ROFh (0] 0 [0|of1]1]1
|H1I.'I11]UIZI1I}I[!EI
[Rith |0 o |oj+1|0|00
| B12h (0] 0 |Of[1]0]|0]1
|['Ri3h |0 @ |a]1]0]0]1
[ Righ |0 0 |0]1]0]1]1
[(Rafh |00 [0f1[{0f1[q
|H1IEII'|1]I:|IZI11E|E}
| Righ |0 | 0 Joja]a]0]0
| Ri&kh |00 |01 ] %01
iﬂEHh{rn1tltD1
| F2Fh |0 [0 f1)0]1[1]1
[A3Ch (00 [0f1f0f1]1
|R30R |0 0 [0]4]4]0|D
| R3eh |0 o |ofl4fl+]0ofo
|B3gh |0 0 |0]1]1]0]1
| Pagh 0] 0 [o]1]1]0]0
[Rath |00 fof1f[1]0)0
| Bafh (0|0 [0)1]1[1]1
| R8&h |1 | 0 [o|1|0]1|0
I'R5fH |1 0 |0]1]0]1]1
iHElI'l1ﬂI]11I:I1
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5.3 3-WIRE REGISTER DESCRIPTION
ROOh - Data Format & VCOM AC Setting
Address Diata setting
AE | AW [ A5 | Aa | A3 | Aax | A1 | AD oy (i) 05 D4 D3 02 [m [nu
o|l o |o|loe|o|lo|le]|oe "'C'ft' e WGOM AC
InitEal satting value (oeleIn G a 1 7 [ [ i

VCOM_AC : Common voltage AC level selection

CCIRG01 - CCIRED input timing selection

WCO_DC

O3 | D2 | DA | DO [ LY LCQV] | W LG V) | N LC-2 (W)
o [o]ofo 37 40 54
a 0 0 1 3.4 4.1 aal
-] b 1 o 3.4 4.2 o
i D 1 1 2.0 4.3 5a
{ L 0 o a1 ad B4
0 K 4.2 45 5.5
a 1 0 43 L b

-] 1 i 4.4 4.7 5

i b 0 o 44 4B olf
i 0 0 i 4.1 48 ikt
1 0 1 o a7 an L L

1 H 1 10 | §.8default) | 5.1 (defaul] |61 [defaul)
i 1 a o 4. 5.2 B2
i 0 T 3.4 52 E.2
i 1 0 a.1 5.2 EB.2
i i 1 1 g.2 5.2 E.2

VCOM_AG
Output i

e L1
GND | AT _'i'_j'_

CCIREM

Fumction

]

Digable CCIRE01. | Default)

1

Enahle CCIAS0Y. (pleass refer 1o the t2ble of H4{5EL ) for detail descnpiion)

Y _CbCr: Y & CoCr exchange position (only valid for 8-bit input YUWVEA0 [ YUNVT20)

Y ChCr = ChCr imaep
O |CbO| YO |Cr0| Y1 |Cb2| Y2 |Cr2 | Y3 |G| YO |CbO| Y1 |Cr2 | Y2 | Co2 | Y3
1 YO |Cb0| Y1 |G| Y2 |Cb2 | ¥3 |Cr2 | YO | G0 | Y1 |CBO | ¥2 | Cr2 | Y3 | b2
A 13/43
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RO1h : VCOM DC Setting
Address Deta s=tting
A [RW A5 | A4 [As| M| M| M| D7 D6 s | o« | D3 | D2 | m | DO
0| o |[o|lo|o|o|o e VCOM DG
nitial sesing vl (daiauk) i | 0 |_ i l 1 l ] | ]
YCOM DC: Common valiage DC lewel seleciion (20mY sw=pl
D[5:0] VCOM DC offs=t
(] .28
1Ch ﬂ.ﬂ:d\-!"lll.ﬂl.l
IFn 1.5
VCDCE : WCOM OC enable coming
YCOCE Funcibon
g VICOM DG funiction disabled. The WOOMDG pinis disabled
1 YCOM DG function enabled, The VYCOMDG woltaps inflows WCOM D seting. (dafaui)
R03h : Whole Brightness Adjustment
Address Daia satsi
A [ AW |AS [As a3 | Az |As|ma| Or | DE | DE | Da pa | o2 | o | bo
0 0 0 0 a 0 1 1 Hrighaiss
ritinl soming valus (dedsull) %] [ o | & | o [ a | a | o
Erightness : Adjusi AGE Brightnass
7= D HBrightness gain
ok Dlarisi-54]
dih Cantariin]{dafaufi]
FFh Brighti=131)
H#ing accuracy 1ok skap
Rogh :
Address Deta ==tiing
A [RW [ As [Aq [A3|az|a M| 7 [T D5 | Dsa D3 | D2 01 oo
0 i o i Q 1 Q o hﬁm YL SEL NTSLPAL VDR | HOER
inlial soming valus [dotaul) ¥ ¥ o[ o . | 8 1 ]
HIMA : Shif regissers of source driver direciion s=lection
Do HIME Function
a Shift from righi o lefi. Yo Y1 Y1 n
i Shiff from B o right. Yo Y9 -1 Wi (Dafaui)
VOIR : Gase driver ouspus direciion seleciion
1] VB Functon
1] Shilt from down bo up. Lo LY L230. L[240
1 Shift from up to down. Lo L3 L1239 240 (Dl
A 14 /43
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HTSC PAL : NTSC or PAL fnpart mode selection
Da Dz NTSCPAL Mode
1] i PAL
o 1 NTSEG
i X jiuto detaction. [Dafaulil
SEL :inpus data timing hormat selection
' SEL |
CCIRs0, v Inpus Timing formas
D5 D4
] i] [+] 1] -bit HiaH. (Dafaut]
] ] o ] &-bit Cummy RGE 320 « 240,
0 1] i | B-bit Cummmy BGE 360 x 240,
o 1 X i CCIREsE.
i i o X YUV 540
i 1 i ] YL 720

YUV - YUM{CCIAs58) or RGE inpun salection

O Data tormat
0 AGE input. [Dadzul)
i CORBsEN UV a407Y LN 20 input.

Harrow : Mormal display and Merrow display selection

oy Funiction
2] Wormal displey. 1Defaulth
1 Warmow dispisy

Hoee: Harrow function was not supporting 8-bit AGE and 24-bit RGB imput mode,

Marmow = 1
Figure 6.1 The Marrow functicn
RO5h @
Addrass Diata sesting
A | AW |AS [Aa [A3 A2 M M0 | O7 D6 Ds | o | D3 02 o o
o[ o |o|a|o|1|o] 1 |E,]| cae PWM_DUTY R |
Inal wetting value 1datauk] 1] [ . T TR R | 1 1

LED EM : Shut dewn for back light power cormerer

[The back ol powar comveriar is off.
The back Bghl powar comeaniar is contofiad by STB's powear on/olf saquance. (Dafault)

O+ LED EN Function
1]
1

A 15/43
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VGHL_EMN Function

)]
1]

WVGHWVGL charga pump is off.

VGHWVEL charge pump is controlled by STE's power ondoff sequonce. (Dofaulth

PWM_DUTY : PWM duty cycle salaction for back light power convert

PWM DUTY Function
D5 D4 D3 PWM duty cycle
0 C 0 20%
i - - 26%%
1] i ] . g
0 1 ' 38%: (Dafault)
1 0 0 44%
1 0 SEo
1 1 B2 %
GAB : Global resat
D& GRE Function
L] Reszot all regisiers todefault valua.
1 Mormal operation. (Datault)
DRV_FREQ : DRV =signal frequancy satting
07 GRE Function
0 High frequency (Deiault)
1 Low frengua ncy
ROGh =
Address Diata setting
as | Aw [ as [as ] a3z a1 | a0 o7 D | D5 D+ | D3 | D2 | ;mm | mo
] o o o 0 1 1 0 | HBLE_EN | LED Cursent VBLK
Initial setiing value [defaul) o 0 | o i | e ] o+ ] e o
VELK : Vertical blanking setting for 8-bit RGE , 8-bit Dummy RGE & CCIR&56

For g-bit RGB, 8-bit Dummy RGE, CCIRs56, YUVs40 and YUVT20 NTSC mode, parallel RGE mode(PSEL=0)

D{4:0] Function Unit
00h-03h 3
04h 4 .
15h Z1(Dafaul) HiLine)
1Fh 31

AAPEX
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For 8-bit Dummy RGE, CCIRGSE, YUVEAD and ¥YUWVT20 PAL mode. (Vertical banking+3)

D[a:0] Fenclion Unit
O0h 3
Dah 7

HiLim=)

i5h B4 (Detau) vl
\Fh 2

LED CURREMNT : LED current adjustable for DC-DC feedback threshold voltage

DiG:51 Feedback Threshold Voltege |
oa 0.6 V. {default)
1] 0.7,
10 045N,
11 0.3W

HELE_EM : HELK fumction enable

D[7] HELK EM Function
0 Disaoe(pefault)
1 Enabla
RO7Th : Horizontal Blanking Setting
Address Data setting
a6 |Aw |as [as|as|a2 a1 |a0| o7 | o6 | D5 [ pea | D3 | D2 [ o1 | Do
o| o [o]|o]|o| &1 n HELK
Inilied satting walue (aafzEl) gwf—a | 0o | 0o ] 0o | 1 1 [ o
HELK : Horizontal blanking setting
HELE EHN O7 -0 HELE Unit HTSC/PAL Mode
x J2h~45h 50--58
X 46h Fil)] 8-bit AGE.
X 47h~FFh 71255
0 X 241
. 00h~03h 3 8-bit Dummy RGE.
Odh~FFh 4-~255 CLEIN
0 xxh 240
00h~0Zh 3 YiWe40, WUNWT20.
1 Odh~FFh 4~ 255
0 X 61 o
rallel RGB
1 0an-3Fh- | 4-563 :
RO8h : Backlight Driving Capacity Setting
Address Data setting
26 |rw |as [as a3 a2 (a1 |a0]| or | Ds D5 D4 p3 | D2 D1 | oo
o]l o oo o0 |o]o EL DAV | |
Initial SatiNg value (oafau) o | o | |
A 171743
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BL_DRY : Backliight driving capability setting
o7 D& EL DRV ifi
] 0 Mormal capability. (Defaul]
0 i 2 times the Mormmal capability.
1 0 4 times fhe Mormal capahility.
i & times the Mormal capability.
ROBh : MTP
Address Data setting
AF | B'W | A5 [A4 | A3 | A2 | A1 | AD v ] 05 D4 03 02 o | O
o] o ool slol+1]1]necsm] - - , . -
imilial sating veius |defaul) o - - - |

REGSEL ¢ MTP function control regisber

o7 REGSEL Funclion

0 VEOM DCE0] s read from MTE memony. (Detaili)

1 NOOM DCE5:0] i seitch o the J-wire regisiermemory when userwant foadpest the VOOMDE level for est

ROCh :
Address Data setting
AG | AW | AS | A4 | A3 | AZ | AT | AD or | ] o5 DOa b3 D2 (1) ] =
o 1 oo 1| v[o]d PR sesel | coor | pEpot | vopo | Hooe | cixepo
Iritial setiing walue (oatsull) o] | [ i} 4] & 1 1

CLEINpol ¢ CLEIN polarity selection

8] CLEINpol Function
1] Posithe polarity. (Defzuli]
i Megatve polarity

HOpol ¢ HSO polarity sele ction

1] HODpol Function
] Pogitive polarity
1 Menative podarty . (Deisusll

VDpol @ V5D polarity selection

o2 VDpol Function
0 Posithe polarity.
i Meoative polanty. {De izt

AAPEX
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Hopn i Vopsd=§  Cligai=0
5 |
S 30 Do 7 A 0 g A
Hopod = 0 i - 2 ClhEgni=|
: I
EEN SRR RSN R RN S
= o =] - F
DEpal - DEN polarity selacton
I3 [DEpal Function
] Pusifiva polarity | Dialad)
1 Mogatea polsriy

CbCr : Cb & Crewchange position fvalid for CCIRS5E and YU B0 ¥ U7 20

L Cblr Function
i Cb ¥ Cr (Delaud
1 Lro Y G

DESEL - DE Mode ssecion

s DESEL Function
1] HY moda selaciad. (Dafau]
1 ['E mode selecied.

PESEL onfy contols the HY and IE mode &t 8-bit BER, 6-bit Dumemy BGE and Paralle] Mods

PAIR - Yertical stary time of Odd'Even Frams

PAIR VBLK
o7 D& ODIVEVEN Unix
- 0 221 (Dafauld) T B
21/20. H (Line)

= 1
ar B-oit HisB ¢ &-oit Dummy RGE WS ¢ B-0it Dummy Hisd PAL, paralisl RisH moge{HoEL-0)
The typical value of VBLE of 8-bit Dummy RGEE PALIZ4 H) i= different than &-bii RGEE-bit Dummy RGE NTEG1H)

PAIR VELK

o7 D& DODYEVEN o
8] i 2z . {Deadault)

i} 1 2122, " 1
i i 22k H L]
1 1 2R,

For LUIHESEY UVeSn YLV 720 NESLIHAL
The typical velue of VELK of CCIRESE PALI24 H) is-diflerent then CCIRESE NTSCIZ1H)L

Haode - Verical blanking must be adjusied base on the input dafa

A 19/ 43
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For example:
1 24 21

VSO

lezslL 11 LlzLlglzrlliz=1l1z LI.:,-_Iz-.-:ll_IzuI_Izns_f.;Jz!-*.I_Ize.sl_;-;_Ia::

RoDh : Whole Contrast Adjustment

Address Diata setting
a6 [pw |as[ms (a3 2| (M| or | o6 | D5 | Da | D3 | o2 | o | Do
ol o jJoJo]a] o] o]/ CONTRAST
Initial 5 ting wakse {de i) @ | + .| o ] o] o | o | o
CONTRAST : RGB comrast level seswing . the gainchanges (1/64) 7 bit
Of7:0) Contras: gain
0oh o
4ph i (Dafaul]
Feh 3.964
RoEh : R Contrast Adjustment
Addmss Diata seting
A6 (AW [as (M (3| [m]| o7 D | D5 | Da | D3 | D2 [ o [ Do
ol o Jojo]a]r]r]|oD SUB-CONTRAST R
Initial satting valus {defau) | o | o | o | o | o | O
SUB-CONTRAST R : Red sub-pixel comtrast leve| seting, the gain changes {1/256)bis
Df&:a) R Comrast gain
0oh 0.75
4oh 1 (Default)
7Fh 1.248
RoFh : R Brightness Adjustment
Addmss Diata setiing
A |pw |as | as a3 2| 80| o7 D6 | o5 | ba | b3 | o2 [ o | Do
ol o ool | SLE-BRAIGHTNESS R
Iritial sotting valus idofaul] [ o [ o [ o [ o [ o [ o
SUBE-BRICHTHESS A: Aed sub-pinel brightness lewel seting, setting sccurscy:1 stapibit
Df&:0] B Brighiness gain
0ok DABRK [-54)
4ch Canker (o) (DalEuli
THh Brighil {+B5]
A 20/43
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R10h : B Contrast Adjustment
Addmss [Diaza seting
Af [Rw [As[m|as| a2 [ (M| o7 D6 | D5 | D4 | D8 [ D2 [ Dn | Do
ol o jJajrjoe|lo]|lo|oO SUE-CONTAAST-B
Initia watting vahuo ida fault) HEEE Y N 6 | o | @
SUB-COMTRAST B : Blue sub-pixel contras: level sering, the gain change s {(1/2580his
Dfs:0] B Comrast gain
ach {75
40h 1 (Dl
7iFh _ i 248
R11h : B Brightness Adjustment
Addmss Diata sating
af [pw [as | ma|as| s |a (M| o7 D6 | D5 | Da | D3 | o2 [ o | Do
0| oo+ |ofoe] ol : SUB-BRIGHTNESS B
Irhiaf patting vaie ddofaud] 1 Taaa | o 0| e ] o | B
SUB-BRIGHTHMESS B : Blus sub-pixel brightness level seaing, sening accuracy1 sepbi
Dé--Da B Brighiness gain
och DARK (-54)
40h Canierid) (Detault)
R12h : Instruction for OTP
Address Dana setting
A [Rw [As[ma|As| A2 A+ (s o7 | D6 | DS | D | D& | D2 | Do | Do
0|l o ]a BN EERE TAMEN
Initiaf natfing waia {do fa) g8 | o] o | o] o | o [ o | o

TRMEN : VOOM DC Trim Function Comrel Bagiser

VYCOMOC Trim tunction control regstar, this 1G have build-in MTP memory, at Powar-on, G will suto bad the MTP
mamary io.sat the VEOMDG lewal fo prevent fick issuse.

Cparabon condition:
iCLKIN frquency ra
Apoly 7.5¥ 1o VP

26MIT - 31Miz
.

]
=

Ff:-;ﬁ:r;rrlng procadura:
Set HEGBEL = 1

St THMEM[

s Iofloweng sequence : Ach
Hald 15 forl

n:a:urlrul bloch operafion.

PN f gafa

Check the VCOMDG value.

AEJE-arerﬁ'Ci;IM DCIR1[5:0)) vales, salact propar VOO DG walus

&Fh  EER 00k

5ot global msai (sei ASE] = 11 and mstart the display operation.

AAPEX
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VPP_MTP  / a
dire ATT= [ [ EeeciAIEa | | BVe= [ RT8= [TRTE= [[ R o
cosmmand #1h iz j s | = || EER || ooe »©-
‘dao

sagnial Flicker pattern, CLEIM = 2673 1Mhz

A4 1= =

Mote{1} The Trim Block can be wriling only fior *3° fimas.
{2} Aher finishing TRMEN command do not power oft within 1 sacond.
{3} Trim command excesd the mit may causa the YCOMDG ouwtput unkrown vakue .

'R13h : Entry Function Control

Address Diate sating
AE | AW | AS | A8 | AT | A2 | &1 | AD o7 & 0s Da I_D.'! o2 (i} D
6| o Jojaf[ojo] | : - - | : ENTHY EN
Initinl saming wakis [dakeak) F l g o

EMTRY EM : Enry function consrol

EMTHY EN Fusnciion
a Through mode: Input data must be aligned with the color filler
amangemen {defauli].
1 Agnment made: nput deta must ehweays be the R1, 51, B A2, G2,

R16h : Gamma 2.2

Address Diate sating
&6 | AW | A5 | Aa | A3 [ A2 | An | AD o 0& D5 D4 03 o2 i oo
a] 0 1] T a L 1 0 A MMAZ 2
[nitial satting wakse (defal) - - 1

GAMMAZ.2 : Salact auso or manual gamma sesting

02 Funciion
1] Manua =21 gamma by R17h-B14h and A3Ch-A41h
1 Augo gat io gammaz 2. (dafauly

R17h » R18h ~ R19h ~ R1Ah : Gamma Point Setting

Addrazs Diata s=tting
ab | pw |As | as|as a2 & &0 | o7 i | ps | Da | D3 pz | i | Do
ol o ol ofa]als GMA VP15 GMA VPR
Iritial satingvalue [t idt) R 1 o | B
0|l o le]s]lsv]Jo]lofo GMA VPR GMA VP3D
mitinl matingvaluo [k i) I 1 | o | B
plolola]as]olo]aq GMA VPEE GMA VP72

A 22143
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Initial sating walse (do tmaft) 1 | a [ 5] a [ 1 | 1
NI E RN E GAA VP20 GMA VP110
Iritial seting vabse (do et I | a l 1 l o | o
GMA_WPa - Gemma eference volage VPE;
GMA VMHE : Gamma reference vohage YPHE;
GMA VP32 : Gamma reference vohage VPI2;
GMA_ VP50 - Gamma reference volage VP50,
GMA VP72 : Gamma reference volage VPT2;
GMA_VPgs - Gamma reference volage VPg6;
GMA VP10 : Gamma relerence vohage VP110:
GHA_H'P?ED Gamma relerence voltage VP12
Hefam nce point 0 0ot o1a a1t i) 101 110 i
VPD 4.\ ¥ | 4o | -2° W | Dafauk 8"V 4.V | 2B
VPa 4.8 |8 | 4N 2.% | Dol W | MW | BN
WHE 40N -3 W -2 ¥ Dhalau L sy W | =30 W
¥ Paz 408 | -3 W | -2nW A Dafault | + ¥ e O =
VPso 5 W -40% | 30V PBeal W N Dl = W 20N
VP72 3W 2: ¥ -y Dsfault | + W Lo B T
VPoE 4. W 20 W | -2Y N Dafauli |+ N 22 W | 230W
VR0 4.\ 3 2l - W Diafau |+ ¥ 22050 | zanl
WiPi20 AooW | 8W B -4 W a2y Diafault | <2V | =4°¥
VP m L | oA 20N | Dalgt | sV | o8 W | 2B W | 282N
WD e A I ¥ -4 W e | Dafault | <2 | =4~V
WME 4. W g W LW s L) Dafaut | w200 | s40W | 2B5W
W18 -4 ¥ 3 Y -2\ W Dafaui W 20 | zas W
WHaz o, I e S -2 5 =W Dafault |+ ¥ 2200 | a3 W
WNE0 HnN -4 W ] @) 2N W Ciafauh W g2 N
WiHrz AN | -2 W | Delaut] + W 2.8 2N | 4o
ViNaE £~y =W 2.y - ¥ Dafauli ¥ 2oN | 23nW
WH10 SR AW - O | Darfaul v 200 | adn¥
Wi 120 04 W] &Y -4 20y Ciafauii oM | edo W
WM A b | -2 - W Dafaull W 200 | 23 W
P 8 Fer fow wolinpe LIS ety For Mormal woltage LS W =E0mY
R2Bh : Standby Mode
Address Diata s=2Hing
AB | AW | A5 | A4 | AT | A2 | A1 | AD o7 ] 1] D3 o3 o2 o1 )i}
a £] 1 £] 1 [£] 1 1 S8
Initia] satting wakse fda fansk) 1]
STE - Sandby (Power saving) mode
5T8 Fumnction
[ Etanchy Mods . (Diefaul
i Mommal oparaticn.
A 23143
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R2Fh :
Address Diata setting
M (AW |As[As |3 a2 [m|[m| o7 | pE | DS [ m | o2 | m | Do
o (K] 1 i 1 1 1 1 WGH SEL CF SEL LG TYPE SOPC
Initiaf satirg vaiis (defaul! o | 1« | 0 ¢ | o 0|
VGH SEL
o7 D& B VGH Voltage
1 ] 13
i 1 14Y
i i i 154
i 1 1 1EY
] ] i 1TV
| ] | 18y
I 1 0 184
1 1 | 18V
SOPC - Sowrce outpur driving capability ssleciian
S0RC Sodrca driver capabiliny
L) 2E
i Meemal, (dafaudt)
2 e
3 G0
LE TYPE : LC sype select
Os D4 LG TYPE Funciion
] i Low waltags LC{Detzult)
] 1 Baszarvad
1 1] Rasaread
1 1 Marmal LG
CF_SEL : Color fiker selecton register
CF SEL Function
1] Dalts color Bifar. {Default)
1 Siripa calor fitar,

JITTRRITTD
TTHRTIe

Deha color fikenZasix240

JIIT
s

i
i

Saripe color fikengH60x240

AAPEX
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R55h : Inversion selection
Address Data s=tting
AE | B'W | A5 | AL | A3 | A2 | A1 | AD | D7 ;] . D 3 o2 D i
A i] i i 1] i i | INW EEL DAT IR
Initial satting vakue {defealt) ] i
DAT INV Imversion
1] Mommal dala cutput. (Dafaull)
i Irrearsion data owtpul
INV SEL Irmversion
0 Cne e inversion: {Datauil)
1 Column-imvensian.
RA57h : VGHL ENB
Address Data seling
A | B'W | AR | A4 | A3 | AZ | AT | AD o7 [ 5] Da o3 2 [ E§] i)
i 1] 0 1 ] 1 1 1 | WGEHL EHEBE
Inttial satting wolue | dolaci) i)
VEHL END Imersion
0 VEHWEL charpe pump eneibla (Do fault]
1 For marrial VEHNEL apolication
Rs5Ah : VGL SEL
Address Dasa satin
a6 [Rw [As [ Me[ma|ao|my a0 o | o6 [ D5 | Da | D3 | o2 | v | Do
1 0 I | 0 1 1] WwiEL SEI
Initinl aatting+ ol | ool ]
WEL SEL
Dz 0 D0 VGL Voltage
i 0 HY
] ] By
0 | ] A DN e Pty
a 1 1 -11¥
i 0 1] '
| ] | At
1 1 0
| 1 1
A 25/43
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5.4 DATA INPUT FORMAT

Serial 8-bit RGB / 8-bit Dummy RGB / YUV Mode Data format

HV Mode HED _l_| u_

csor. (1NN AU UL

- we O00-00BEEOEEEEE - BREERBEEN0-0000
I owe  000-00REEOEEEEE - BEBEEREE00-0000
g s CO0-00EEEEREEEE-—OBEBEEEEC0-0000
oo 135 () ||aaaaaaaaa --------------- EEEEEEEEC0-0000

Delta Mode Line 24,6

«C00-DNEEREEERRE-— PEEEEEEECO-00C0
000-00EEAREEREE— EEEEEEEEN0-0000

| &hitRGB

Stripe Mode Ling1 253

\ Active Area ﬁ

Total Area ‘

CCIR_656 Mode Data Format

CCIRB56-NTSC
Data |$so|?1s|3so o FF|no|otu|=au|so|10|so|13| |FF|I)0|00|:=w C§|;|%’|T |'5"’|;|°"|:| ?To
o qnnAnnnnnnnn T onnannnonnnnn
76T - 1¢40T-
1716T-
CCIRB56-PAL
Data |359|?1a|359 e FF|no|on|m|so|10|so|13| |FF|IJD|00|SW Cob|;|%r|"|c‘b|"|c'|"|
2z JUuuy
28T 1£40T-
1728T-
XY
D7 Dé D5 D4 D3 D2 D1 DO
1 F V H P3 P2 P1 PO
A 26/ 43
APEX



Messrs.
Rev. NO. Issued Date.

Product Specification | Model: TQV1270MQTR20N A Mar 12,14

CCIR656/YUV640/YUV720 to RGB Conversion Formula

RN =1.164% [ ( Yan1 + Yan)/2-16] + 1.596 X ( Cry-128)
Gn =1.164X [ ( Yan1 + Y2n ) /2-16] - 0.813x (Cr,-128 ) —0.392 x ( Cb,-128 )

Bn=1.164 X[ ( Yzn1 + Yon)/2-16] + 2.017 x (Cba-128)

Where ¥ : 16~235 Cr:16~240 Cb:16~240

A 27143
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5.5 INPUT TIMING FORMAT

Serial 8-bit RGB / 8-bit Dummy RGB / YUV / Parallel RGB Input Timing Chart

vsD .:’ i [ . g |
] | ] | N
_Hsn } _' UL S ||| S A ___E
| i i L i L
oara | |
[~ Vaidpaa | [ Vawoam |
! Display Area L Display Area |
tVBP : o WFP WBP WD :
* Ordd Field (V) e Even Fiedd {1V ) "
H Pulse Width Youme
(R |
HSD ! " | -
L I
com | T ALFLALFL AL L ALLL LL LLLLLLLL LrL
DATA B | errieariieieniiriianiaaiaiiies MNed [ W3 [N2 [N1T [ N R
| H Back Porch Active Area | tHD ) H Front Porch %:
{ tHEP } {IHFP ) H
i Total Arsa (tH ) :
8-bit RGB input timing
Interlace .
Parameter Symbol i, Tvp. ax. Unit
CLKIN frequency fCLKIN 13.5 27 27.19 MHz
HSD period tH 1024 1716 1728 [ CLKIN
HSD display pericd tHD 960 CLKIN
HSD back porch tHBP 50 70 255 CLKIN
HSD front porch tHFP 14 686 718 CLKIN
HSD pulse width tHSW 1 1 tHEP-1 | CLKIN
V8D period time tV 2425 262.5 4505 H
Vertical display area VD 240 H
VSD Odd field 3 21 31
back porch | Even field BiEe 3:5 21.5 315 o
VSD Qdd field 1.5 1.5 179.5
front porch | Even field TEP 1 1 179 H
VSD pulse width tVSW [1 CLKIN | 1CLKIN 6H
1 Frame 485 525 901 H
A 28/ 43
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8-bit Dummy RGB input timing
8-bit Dummy RGB (320 mode/NTSC/24.535Mhz) input timing

Interlace .
Parameter Symbol win: TVE. T Unit
CLKIN frequency fCLKIN 20.45 24.535 30 MHz
HSD period tH 1306 1560 1907 CLKIN
HSD display period tHD 1280 CLKIN
HSD back porch tHBP 3 241 255 CLKIN
HED front porch tHFP 25 39 372 CLKIN
HSD pulse width tHSW 1 1 200 CLKIN
VED period time tv 242.5 262.5 450.5 H
Vertical display area tVD 240 H
V8D Odd field 3 21 31
back porch | Even field HRF 3.5 21.5 31.5 i
VSD Odd field 1.5 1.5 179.5
front porch | Even field VP 1 1 179 H
VSD pulse width tVSwW 1 1 200 CLKIN
1 Frame 485 525 901 H

8-bit Dummy RGB (320 mode/PAL/24.375Mhz) input timing

Interlace .
Parameter Symbol Min. Typ. Ma, Unit
CLKIN frequency fCLKIN 20.45 24.375 30 MH=z
HSD period tH 1306 1560 1920 CLKIN
HSD display period tHD 1280 CLKIN
HSD back porch tHBP 3 241 255 CLKIN
HSD front porch tHFP 25 39 385 CLKIN
HED pulse width tHSW 1 1 200 CLKIN
VSD period time v 292.5 312.5 450.5 H
Vertical display area tvD 288 H
VSD Odd field 3 23 34
back porch | Even field mEF 35 23.5 34.5 a
VSD Odd field 1.5 1.5 128.5
front porch | Even field tvFP 1 1 128 H
VSD pulse width tVSW 1 1 200 CLKIN
1 Frame 585 625 901 H

8-bit Dummy RGB (360 mode/NTSC/27Mhz) input timing

Interlace .
Parameter Symbol Min. Tvp. Max. Unit
CLKIN frequency fCLKIN 23 27 30 MHz
HSD period tH 1466 1716 1907 CLKIN
HSD display period tHD 1440 CLKIN
HSD back porch tHBP 3 241 255 CLKIN
HED front porch tHFP 25 35 212 CLKIN
HED pulse width tHSW 1 1 200 CLKIN
V8D period time tv 2425 262.5 450.5 H
Vertical display area tVD 240 H
VSD Qdd field 3 21 31
back porch | Even field HER 35 21.5 315 &
vSD Qdd field 1.5 1.5 179.5
front porch [ Even field tVFP 1 1 179 H
VSD pulse width tVSwW 1 1 200 CLKIN
1 Frame 485 525 901 H

A 29/ 43
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8-bit Dummy RGB (360 mode/PAL/27Mhz) input timing
Interlace .
Parameter Symbol i Typ. Mo, Unit
CLKIN frequency FCLKIN 23 27 30 MHz
HSD period tH 1466 1728 1920 CLKIN
HSD display period tHD 1440 CLKIN
HSD back porch tHBP 3 241 255 CLKIN
HSD front porch tHFP 25 47 225 CLKIN
HSD pulse width tHSW 1 1 200 CLKIN
V8D period time tv 292.5 312.5 450.5 H
Vertical display area tvD 288 H
vsD Odd field 3 23 34
back porch [Even field | T o© 3.5 285 345 5
vsSD Odd field 1.5 1.5 128.5
Front porch | Even field BEP 1 1 128 H
VSD pulse width tVSswW 1 1 200 CLKIN
1 Frame 585 625 901 H
YUV720 and YUV640 input timing
YUV 720 mode/NTSC input timing
Interlace .
Parameter Sym bol Min. Top. Mex, Unit
CLKIN frequency fCLKIN - 2T - MHz
HSD period tH - 1716 - CLKIN
HSD display period tHD 1440 CLKIN
HSD back porch tHBP - 240 - CLKIN
HSD front porch tHFP - 36 - CLKIN
HSD pulse width tHSW - 1 - CLKIN
VSD period time tv - 262.5 - H
Vertical display area tVD 240 H
VSD Odd field - 21 -
back porch | Even field WEF - 21.5 - H
VSD Odd field - 1.5 -
front porch | Even field tVFP - 1 - H
V8D pulse width tVSW - 1 - CLKIN
1 Frame - 525 - H
YUV 720 mode/PAL input timing
Interlace ;
Parameter Symbol Min Typ. Max, Unit
CLKIN frequency FCLKIN - 27 - MHz
HSD period tH - 1728 - CLKIN
HSD display period tHD 1440 CLKIN
HSD back porch tHBP - 240 - CLKIN
HSD front porch tHFP - 48 - CLKIN
HSD pulse width tHSW - 1 - CLKIN
VSD period time v - 3125 - H
Vertical display area tvD 288 H
VSD Odd field - 24 -
back porch | Even field aF - 24.5 - H
VSD Odd field - 0.5 -
front porch [ Even field tvFP - 0 - H
VSD pulse width tVSW - 1 - CLKIN
1 Frame - 825 - H

AAPEX
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YUV 640 mode/NTSC input timing
Interlace :
Parameter Symbol Min Typ. o, Unit
CLKIN frequency fCLKIN - 24.535 - MHz
HSD period tH - 1560 - CLKIN
HSD display period tHD 1280 CLKIN
HSD back porch tHBP - 240 - CLKIN
HSD front porch tHFP - 40 - CLKIN
HSD pulse width tHSW - 1 - CLKIN
V8D period time TV - 2625 - H
Vertical display area tvD 240 H
V3D Qdd field - 21 -
back porch | Even field il - 21.5 - o
VSD Odd field - 1.5 -
front porch | Even field L £ 1 - B
V3D pulse width tVSW - 1 - CLKIN
1 Frame - 525 - H
YUV 640 mode/PAL input timing
Interlace g
Parameter Symbol N, Tvp. Viax. Unit
CLKIN frequency fCLKIN - 24.375 - MHz
HSD period tH - 1560 - CLKIN
HSD display period tHD 1280 CLKIN
HSD back porch tHBP - 240 - CLKIN
HSD front porch tHFP - 40 - CLKIN
HSD pulse width tHSW - 1 - CLKIN
V8D period time 1V - 3125 - H
Vertical display area tVD 288 H
VSD Odd field - 24 -
back porch | Even field il - 24.5 - .
V3D Qdd field - 0.5 -
front porch | Even field WFP - 0 - i
VSD pulse width tVSW - 1 - CLKIN
1 Frame - 625 - H
A 31/43
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CCIR656 input timing
NTSC mode
R LINE 1 {¥ = 1)
ELANKING
LINE H H
FIE_LDE;! LINE 23 (W =0) NUMBER F v [EAN) (SAV)
(F=0)
feluls] FIELD 1 1-3 1 1 1 ]
ACTIVE VIDED roe = 3 : B
LINE 266 —=— LINE253, (i =) 23-262 0 0 1 0
ELANKING 263-2685 0 1 1 [}
FIELD 2 LINE 266 (V = 0) PER-ZB5 1 1 1 0
F=1] T
EVEN S ZRR-525 1 1] 1 1]
ACTIVE VIDED
LINE 525 (W =0}
LINE3 = I
H=1H=0
EAV SAV
F H Vv
1 EVEN Field EAV BLANKING
0 ODD Field SAV ACTIVE
VIDEO
PAL mode
LINE 1 —f LINE 1V = 1)
ELANKING
LINE 23 (V =0} = T =
FIELD 1 NUMBER F v (EAN) (SAN)
(F=10) FIELD 1 -
QDD ACTIVE VIDED 1-22 0 1 1 0
23-210 0 0 1 0
¥ LIME 311 (W =1} 311-212 0 1 1 0
LINE 213 —¢— ELANKING 213-225 1 1 1 Q
LINE 336 (W =) =
2A36-6273 1 i) 1 0
FIELD 2 624-525 1 1 1 il
F'fF"ff.l ACTIVE VIDED z
EVEN
LINE 624 (W =1}
ELANKING
LINE 825 LINE 625 (W =1}
H=1 H=0
EAV SAV
F H \"4
1 EVEN Field EAV BLANKING
0 ODD Field SAV ACTIVE
VIDEO
32/43




Messrs.

Product Specification

Model:

Rev. NO.

Issued Date.

TQV1270M QTR20N

5.6 AC ELECTRICAL CHARACTERISTICS

Mar.12,14

Tepw
Tew . ] Tow .
¥ T0%
CLKIN SN S/
Tdsu Tdhd
Data ;g; -( First data }( 2nd data X >< p >< Last d%ia
30% ' i
ay, i
cLen 7N S S N
¢ Tust Tvhd 3
e =3 i
VSD 30% % %B%
i _ Thst Thhid ; i :
HSD 30% . j 30% * 30% /
i Th |
12 Th
HSD \jux / \J 2% /
& Thso — L ns0 90% Thso
Source
m 3 ) - 0
&t Thgz . Tet Lt
Gateoutput IV .
€@n fine -u-,.-ﬁlkj"- v
— & ! = VGH hgz <
Gate output ! “Thgo } _ -
@n+1 Ine vl 4 ! |,__,..r'1ﬁ_
- - !
ast
(VDD=3.0~3.6V,VDDIO=AVDD=YDD,GND=AGND=0V, TA=257)
Spec. . -
PARAMETER Symbol i N Max. Unit Conditions
HSD period time Th 60 63.56 67 us
HSD setup time Thst 12 - - ns
HSD hold time Thihd 12 ns
VSD setup time Tust 12 ns
VSD hold time Tuhd 12 ns
Data setup time Tasu 12 ns
Data hold time T g 12 - ns
Source output seftling time Tst - - 8 us R=5Kohm , C=30pF
Gate output settling time Tgst 0.5 1 us R=3Kohm , C=25pF
VCOM setting time Tsrvcom - ) us R=200ohm , C=5nF

AAPEX
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6 Power On/Off Sequence
6.1 POWER ON SEQUENCE
=ms  =15ms Ifizld ~ Ifizld 2izld Iield 2field 2field
=2lk— &k e »t ¢ o o |
voD Y | | | | |
| 1 | | | | | |
S o | | | |
STB I | — } } } } }
(Serial command) I I ! ! ! !
VINT1 Enable ' ! ! ! :
| | | | |
VGH/VGL Eanble |/ ! ! ;
1
S Our[.%'";:, | Output = 0V ' Black Nnrma]i |
1 1
VLED [ [ | ¥
| | | |
6.2 POWER OFF SEQUENCE
2field PHield 1field
I #e He A
1 1 1 1 31
VDD.VDDIO I | | L N~
[ 1 [ i
veo T U Ut
8T8 \ I | |
(Serial command) | I I I
VINT1 Enable | | | I\
I I 1 1
VGHWVGL Eanble | Y
[ |
Source Quiput  [Normal White Output =0V

VLED I

A 34 /43
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7 Optical Characteristics
Ta=25C
Iltem Symbol | Condition | Min. Typ. Max. Unit | Remark
oT 50 60 -
_ 0B 60 70 -
View Angles CR=10 Degree [Note 2
oL 60 70 -
6R 60 70 -
. Notel
Contrast Ratio CR 6=0° | 400 | 500 i oe
Note3
Ton
. . Notel
Response Time 25C - 30 40 ms oe
Torr Note4
_ X 0.260 0.310 0.360
White
y 0.280 0.330 0.380
Red X 0.518 0.568 0.618
€ Note5
ightis| 0.287 0.337 0.387 ’
Chromaticity Y Backlight is Notel
X on 0.300 0.350 0.400
Green
y 0.494 0.544 0.594
X 0.106 0.156 0.206
Blue
y 0.059 0.109 0.159
Notel
Uniformit U 75 80 - %
niformity () Note6
NTSC - 40 - % Note 5
. Notel
Luminance L 200 250 - cdim? |0
Note7
Test Conditions:
1. Ve =3.2V, I =20mA(Backlight current for each LED), the ambient temperature is 25°C.
2. The test systems refer to Note 1 and Note 2.
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Note 1: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 5 minutes operation, the optical
properties are measured at the center point of the LCD screen. All input terminals LCD panel must

be ground when measuring the center area of the panel.

Photo detector =y

Field

TFT-LCD Module

LCD Panel
l Item Photo detector | Field
' ! ﬁ Contrast Ratio
Luminance
The center of the screen Chromaticity SR-3A r
Lum Uniformity
Response Time BM-7A 2°

Note 2: Definition of viewing angle range and measurement system.
viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80).

Normal line e
12 o'clock direction
8=@=0"
fllil .-”-
| -
- ,:lr 1 /z'
By L
4.7 Og - /]
e ,} /
r "r"-.____.-" 4
2 A
B

Active Area /

b FPC

- p=270°
6 o'clock direction

Fig. 1 Definition of viewing angle
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Note 3: Definition of contrast ratio

Luminance measured when LCD is on the " White" state

Contrast ratio (CR) =
(CR) Luminance measured when LCD is on the "Black" state

“White state “:The state is that the LCD should be driven by Vwhite.
“Black state”: The state is that the LCD should be driven by Vblack.

Vwhite: To be determined  Vblack: To be determined.

Note 4. Definition of Response time

The response time is defined as the LCD optical switching time interval between “White” state and
“Black” state. Rise time (Toy) is the time between photo detector output intensity changed from 90%
to 10%. And fall time (Tore) is the time between photo detector output intensity changed from 10%
to 90%.

(White (TFT OFF) Black (TFT ON) White (TFT OFF))

4 100%
90%

Photo detector output
(Relative value)

Note 5: Definition of color chromaticity (CIE1931)

Color coordinates measured at center point of LCD.
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Note 6: Definition of Luminance Uniformity
Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at the

center of each measuring area.

Luminance Uniformity(U) = Lmin/ Lmax

L------- Active area length W----- Active area width
L
\D .
~ L/ /3 L/ 3
"'\-\_‘Ea._ I_- il -
'_"_"J‘ """""""""""""""""""""""" B
' T 4R an '
" ) L |
N/ _/ ./
JE |
>0 |
= | ,
I N\ N
[ \___) \_/ N
™ | .
N[ |
| ! /'_‘\l .’/_ ™ Y !
LN S /|
e _

Fig. 2 Definition of uniformity

Lmax: The measured maximum luminance of all measurement position.

Lmin: The measured minimum luminance of all measurement position.

Note 7: Definition of Luminance:

Measure the luminance of white state at center point.
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8 Environmental / Reliability Tests
No Test Item Condition Remarks
High Temperature|__ . Notel
1 \operation Ts=+70'C, 240hrs IEC60068-2-1,GB2423.2
Low Temperature — oA IEC60068-2-1
2 Operation Ta=-20'C, 240hrs GB2423.1
High Temperature|—__ , o IEC60068-2-1
3 |storage Ta=+80C, 240hrs GB2423.2
Low Temperature |+ _ - IEC60068-2-1
4 |storage Ta=-30°C, 240hrs GB2423.1
High Temperature|—__, o~ 0 Note2
5 |& High Humidity ;25;60 C, 90% RH IEC60068-2-78
Storage ours GB/T2423.3
Thermal Shock [-30°C 30 min~+70°C 30 min, Start V\.”th (?Old temperature,
6 (Non-operation) | Change time:5min. 20 Cycles End with high temperature,
9 ~min, 20 Ly IEC60068-2-14,GB2423.22
C=150pF, R=330Q) > 5points/panel
Electro Static Air:£8KV, 5times;
7 |Discharge Contact:+4KV, 5 times; |(3E|3(,:/'6r113%%§22
(Operation) ( Environment: 15°C~357C, :
30%~60%, 86Kpa~ 106Kpa )
Frequency range:10~55Hz,
Stroke:1.5mm
8 Vibration Sweep:10Hz~55Hz~10Hz 2 hours  [IEC60068-2-6
(Non-operation) |for each direction of X.Y.Z. GB/T2423.10
(6 hours for total)(Package
condition)
9 Shock 60G 6ms, +X,1Y,+Z 3times, IEC60068-2-27
(Non-operation) |for each direction GB/T2423.5
10 Package Height:80 cm, IEC60068-2-32
Drop Test 1 corner, 3 edges, 6 surfaces GB/T2423.8

Notel: Ts is the temperature of panel's surface.

Note2: Ta is the ambient temperature of sample

AAPEX
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10 Packing Drawing

No Item Model (Material) | Dimensions(mm) (Unit Weight(Kg)|Quantity| Remark
1 |LCM module TQV1270MQTR20N | 63.50x46.60x3.0 TBD 378

2 (Tray PET(Transmit) 485x330x13.8 0.159 24

3 |Dust-proof bag |PE 700x545 0.046 1

4 \BOX Corrugated paper 520x345x74 0.40 3

6 |Desiccant Desiccant 45x35 0.002 6

6 |Carton Corrugated paper 544x365x250 1.01 1

7 |Total Weight(Kg) TBD Kg

Packaging Specification and Quantity

(1) LCM quantity per tray: 3rowx6column = 18

(2) Total LCM quantity in Carton: No. of PET trays 21 x quantity per tray 18 = 378

Carton “

Note: Please refer to the data from
about stacking carton

“estimated report about the dimension and stack of

AAPEX
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Desiccant * 2 &8 DetaA
TR
+ T
Useemplylray e % n
+
Rotale tray 180 degr&es and place on
LM & top of stack.
* Check the tray using Fig.A.
Put products into e
the 7 trays * 18
LCMS per tray

The tapes to seal i
carion _
Tie up adhesive tape

Tray % ‘”
Put into carton .'
J7*18=378 LCMs |
per carton | /

\Use packaging

tapes

to seal the big -
packing

126 LCMS per Box

W Use package bag

700 * 545mm r————j
——anal >,

—

- é

[
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11 Precautions for Use of LCD Modules

11.1 Handling Precautions

11.1.1 The display panel is made of glass. Do not subject it to a mechanical shock by dropping it
from a high place, etc.

11.1.2 If the display panel is damaged and the liquid crystal substance inside it leaks out, be sure
not to get any in your mouth, if the substance comes into contact with your skin or clothes,
promptly wash it off using soap and water.

11.1.3 Do not apply excessive force to the display surface or the adjoining areas since this may
cause the color tone to vary.

11.1.4 The polarizer covering the display surface of the LCD module is soft and easily scratched.
Handle this polarizer carefully.

11.1.5 If the display surface is contaminated, breathe on the surface and gently wipe it with a soft
dry cloth. If still not completely clear, moisten cloth with one of the following solvents:

— Isopropyl alcohol
— Ethyl alcohol

Solvents other than those mentioned above may damage the polarizer. Especially, do not use
the following:

— Water
— Ketone
— Aromatic solvents
11.1.6 Do not attempt to disassemble the LCD Module.
11.1.7 If the logic circuit power is off, do not apply the input signals.

11.1.8 To prevent destruction of the elements by static electricity, be careful to maintain an
optimum work environment.

11.1.8.1 Be sure to ground the body when handling the LCD Modules.
11.1.8.2 Tools required for assembly, such as soldering irons, must be properly ground.

11.1.8.3 To reduce the amount of static electricity generated, do not conduct assembly and other
work under dry conditions.

11.1.8.4 The LCD Module is coated with a film to protect the display surface. Be care when
peeling off this protective film since static electricity may be generated.

11.2 Storage precautions

11.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the light of
fluorescent lamps.

11.2.2 The LCD modules should be stored under the storage temperature range. If the LCD
modules will be stored for a long time, the recommend condition is:

Temperature : 0°C ~ 407C Relatively humidity: <80%
11.2.3 The LCD modules should be stored in the room without acid, alkali and harmful gas.
11.3 Transportation Precautions:

The LCD modules should be no falling and violent shocking during transportation, and also
should avoid excessive press, water, damp and sunshine.
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