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1. Module Introduction

1.1 Module Photo

Module Photo

Module Name
Top Side Bottom Side

LQO35NC111

1.2 Module Comparison Table

Module Name Brightness(nits) Pin Num. Recommended
Connector
LQO35NC111 300 54 Pins FH28-54S-0.5SH(05)

2. Pin Assignment Table

Pin No. Symbol Function Remark
1 LED- Backlight LED Ground
2 LED- Backlight LED Ground
3 LED+ Backlight LED Power
4 LED+ Backlight LED Power
5 NC Not Use
6 NC Not Use
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7 NC Not Use

/RESET Hardware Reset

SPENA SPI Interface Data Enable Signal Note3
10 SPCLK SPI Interface Data Clock Note3
11 SPDAT SPI Interface Data Note3
12 BO Blue Data Bit 0
13 B1 Blue Data Bit 1
14 B2 Blue Data Bit 2
15 B3 Blue Data Bit 3
16 B4 Blue Data Bit 4
17 B5 Blue Data Bit 5
18 B6 Blue Data Bit 6
19 B7 Blue Data Bit 7
20 GO Green Data Bit 0
21 G1 Green Data Bit 1
22 G2 Green Data Bit 2
23 G3 Green Data Bit 3
24 G4 Green Data Bit 4
25 G5 Green Data Bit 5
26 G6 Green Data Bit 6
27 G7 Green Data Bit 7
28 RO Red Data Bit0 /DX0 Note4
29 R1 Red Data Bit1 /DX1 Noted
30 R2 Red Data Bit2 /DX2 Noted
31 R3 Red Data Bit3 /DX3 Noted
32 R4 Red Data Bit4 /DX4 Noted
33 R5 Red Data Bit5 /DX5 Note4
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34 R6 Red Data Bit6/DX6 Note4
35 R7 Red Data Bit7 /DX7 Note4
36 HSYNC Horizontal Sync Input
37 VSYNC Vertical Sync Input
38 DCLK Dot Data Clock
39 NC Not Use
40 NC Not Use
41 VCC Digital Power
42 VCC Digital Power
43 NC Not Use
44 NC Not Use
45 NC Internal test use
46 NC Not Use
47 NC Internal test use
48 SEL2 Control the input data format /floating Note1
49 SEL1 Control the input data format Note1
50 SELO Control the input data format Note1
51 NC Not Use
52 DE Data Enable Input Note2
53 DGND Ground
o4 AVSS

Note:

1. The mode control (SEL2) not use, it can’t control CCIR601 interface. If not use CCIR601, it can floating
2. For digital RGB input data format, both SYNC mode and DE+SYNC mode are supported. If DE signal is
fixed now, SYNC mode is used. Otherwise, DE+SYNC mode is used. Suggest used SYNC mode.

Suggest the DE signal usually pull low.

3. Usually pull high.

4. |F select serial RGB or CCIR601/656 input mode is selected, only DX0-DX7 used, and the other short to
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GND, only selected serial RGB ~ CCIR601/656 interface, DX BUS will enable. Digital input mode DXO0 is
LSB and DX7 is MSB.

3. Power &Timing Characteristic

3.1. Power Sequence

Customer should follow our product power sequence, other it would lead to display
abnormal, please refer to the figures as below.

Power On:
WOLTAGE
VL—;H
Vee s f — \a
GND / \ -
| TIME
IIII'Ir'!'_iL

Remark : Customer should follow every time, otherwise it maybe lead to display abnormal,
you can refer our reference circuit.

3.2 Power Operation Conditions

Customer should notice the red mark specially, if you do not follow it, it would lead to display
abnormal.

Parameter Symbol in. RTE;;" Vax, Unit Condition
Power Voltage VCC 30 | 3.3 3.6 A
Digital Operation Current lcc - 86 - mA
Gate On Power VGH - 13.9 - v
Gate Off Power VGL - |-13.6 - \
Vcom High Voltage VcomH - 3.9 - \% Note1
Vcom low Voltage VYcomlL - -1.2 - \% Note1
Vcom level max VcomA - - 6 v

Note1l. VcomH& VecomL : Adjust the color with gamma data. Vp-p should be higher then 4V.(Option 5V)

Rating . "
Parameter Symbol Nin. | Typ. | Max. Unit Condition
<J=ew‘rsv€rm Vi 0 - \}JCDC— Y] >
Hightlevelinput votage | Vi | yrp| - | vec | v
Page6
Chunyan.Huang 2010/07/28

The copyright belongs to Chimei Innolux . Any unauthorized use is prohibited.

W S =R T e B ERREREER.

The copyright belongs to Chimei InnolLux . Any unauthorized use is prohibited.



thd i Sp I ay Application Note

Version A

3.3 Timing Description

Our LCM has integrated T-con IC into our driver IC, so customer only input DCLK, HS, VS,
DE and R/G/B data signals to our LCM from their system solution. But these signals must follow

our timing specification. Otherwise the LCM will display abnormally.

We provide the Timing Drawing and Timing Formula for customer to how to set their
parameters of LCD controller. About the detail timing parameters of LCD display, please follow

the product specification.

Hsync widthe H Baclk porche H Front porche
T = — —»l J—
| } . I
— +— Ha: horizontal valid areas
Ysyne widthe e—— —l U

W Back porch:*

!

W Front porche

T- le—— Htotal - horizontal area(1 ling — ol

Timing Drawing o

Timing Formula:
DCLK = (Hw + Hbp + Ha +Hfp)*( Vw + Vbp + Va +Vfp)*Fvsync
Fhsync = (Vw+ Vbp + Va +Vfp)*Fvsync

Remark:
1. Fhsync is Hsync frequency, and Fvsync is Vsync frequency.
2. Parameter Table .

1 lawel |) BaIE plEA [BDLISA |BI0] A

(Unit : Hz)

(Unit : Hz)

Hw Hsync Width DCLK
Hbp Horizontal back porch DCLK
Ha Horizontal valid area DCLK
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Hfp Horizontal front porch DCLK
Vw Vsync Width Hsync(Line)
Vbp Vertical back porch Hsync(Line)
Va Vertical valid area Hsync(Line)
Vip Vertical front porch Hsync(Line)
DCLK Dot clock Hz

4. Software Introduce

4.1 SPI Timing Characteristics

We suggest our customer refer to the below drawing to design SPI circuit. There are
some special registers in the driver IC of 3.5 QVGA product. We must use Pin SPENA,
SPCK, SPDA to set these registers. Only if set the correct value in these registers that the
product will be displayed normally. Please refer to the product specification to set these

values.

FPC

Connecter

SPENA

SPCK
SPDA MCU

Customer system
3.5” QVGA products using the 3-wire serial port as communication interface for all the

function and parameter setting. 3-wire communication can be bi-directional controlled by the
“‘R/W?” bit in address field. These products 3-Wire engine act as a “slave mode” for all the time,
and will not issue any command to the 3-wire bus itself.

Under read mode, 3-Wire engine will return the data during “Data phase”. The returned data
should be latched at the rising edge of SPCK by external controller. Data in the “Hi-Z phase” will

be ignored by 3-Wire engine during write operation, and should be ignored during read operation
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also. During read operation, external controller should float SPDA pin under “Hi-Z phase” and
“‘Data phase”.

Each Read/Write operation should be exactly 16bit. To prevent form incorrect setting of the
internal register any write operation with more of less the 16 bit data during a SPENB Low period

will be ignored by 3-Wire engine.

Transfer starts Transfer ends
SPENA = :
\ /
/
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
SPCK
MSB LSB
SPDA N Rt e e e R R R E CE R R R
A \ AT\ sAsafssAizA 1A oA oA s\ 7 A oA sAaAsA2A1 Ao/
15 » le >
I Device ID | Index register setiing Instruction |

4.2 Register Setting Table

Reg# gloe;e Register Bit Value
RO1h XX00 RL=X REV=X PINV=X BGR=X SM="0" TB=X CPE=X
Rozh 0200 B/C="1"
RO3h 6364 DCT = "0110" BT ="011" BTF=*0" DC="0110" AP="010"
R0O4h 04XX PALM = “1" BLT ="00" OEA=note2 SEL=X S8SWD=X
RO5h GHN="1" XDK="0" GDIS="1" LPF="1" DEP="0" CKP="1" VSP=note2
HSP="0" DEO="1" DIT="1" PWM="0" FB="100"
ROAh 4008 BR = “1000000"  CON = “01000”
ROBh D400 NO="11"  SDT="01" EQ="100"
RODh 3229 VRC ="011" VDS ="10"_ VRH="101001"
ROEh 3200 VDV = *1001000"
ROFh 0000 SCN = “00000000"
R16h 9F80 XLIM = *100111111"
R17h STH = 00" HBP =note2 VBP = note 2
B1Eh 0052 nOTP ="0" VCM =*"1010010"
R30h 0000 PKP1 = “000" PKPOQ = “000”
R31h 0407 PKP3 ="100" PKP2=*111"
R32h 0202 PKP5 = 010" PKP4 = “010”
R33h 0000 PRP1 ="000" PRPO = "000"
R34h 0505 PKN1 ="101" PKNO = “101”
R35h 0003 PKN3 ="000" PKN2 ="011"
R3sh 0707 PKN5 =*111"  PKN4 = “111*
R37h 0000 PRN1 = 000" PRNO =*"000"
RB3Ah 0904 VRP1 ="01001" VRBPO="0100"
B3Bh 0904 VBN1 = “01001"  VRBNO = “0100"
Note: (1) X means the bit is refer to the logic stage of the corresponding hardware pin.
(2) The default values of the VSP -~ OEA - HBP - VBP are automatically set by SEL.
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4.3 Register Function Description
4.3.1 Register Bit Definition
Fagg | Fegister  JRw| RSl g6 | ga [ 813 | g1z [ et [Bto | ieo [ ime | 7 [ \es | ies | Ba [ B3 | iB2 B D
SR | Status Read | 1 | 0 | LT LA L5 L4 ] L2 K] T3] 0 0 0 0 ] 0 ] 0
ROTh D”;;EQP”* ol1] o RL | REV | PNV | BGR | sM | TB | GPE 0 0 0 i 0 0 0 0
ROZh ';‘%Degl‘;";‘l o1 o 0 0 o 0 o | mc | o o o 0 0 | o o 0 0
Roah mﬁﬁ'éﬂn 0| 1 |coTa|ooTe (oot | ooTo | BTF | BT2 | BTY | BTO | DG | ooz | oot | ooo |aPe | APt | AFD ]
Data and
Rodh | color fitter ol1] o 0 0 0 0 |PaLM | BLT1 | BLTO | oEA1 | 0BEAO | SEL2 | SEL1 |SELO | swD2 | swD1 | SWDo
control
ROSh F:‘__:";'a” 0| 1 |GHM| %oK |GDI2 | LPF | DEP | CKP | wsP | HeP | DEO | DIT o |Pwm| o FE2 | FBi | FEO
Rish Reserved Reserved
RIFh Resarved Resarved
Confrast’
Roah | Brightness |0 | 1| o | BRé | BRS | BR4 | BRI | BR2 | BR1 | BRO ] i 0 [cond | cona | cong | coMt | coMD
control
ROBh F‘i’;‘:‘"ﬁ“e o1 [N | NOO | SDTH | SDTO 0 Eoz | Bt | Eao | o 0 0 0 0 0 0 ]
RODh mmﬁz.l o)1 ]| o |vRoz |vRC1 | VRGO 0 o |vos |voso [ oo 0 |VRHS |[VRH4 | VRH2 | vRHZ | VRH1 | VRHD
ROEh mmﬂg.l ali] o 0 1 | vowe | vovs | vovd | vova [vove ot [vovo] o 0 ] ] 0 ]
Gate scan
ROFh starting o1 ] o 0 0 ] 0 0 ] 0 |schr | schelscns |2ond | scua | scuz | set | scuo
Positicn
Righ [ FE20El g by |uma | xUM7 [XUIME | XUIME | XLIMA | XUMS | SLIME | XLIM1 | XLIMO [0 0 {0 | o 0 0 0
RiTh VFE_';E;' o] 1 |=TH1 | 2THO |HERS | HEPS | HEP4 | HEPR.| HEPZ | HEP1 | HERO-| VEPS |VERS |VEPR4 |VEPS | vEP2 | VBP1 | VERD
R1Eh mf:‘;"n‘ﬁ g o)1 ] o 0 0 ] 0 0 ] 0| noTevouMs |voms [vem |voms [ veme | vemt | vewo
F%h | Reserved Aeeatvad
R&2h Reserved Hegarved
RZ3h Rezerved Fesamed
R2Eh Resarved Hezarved
= T [ " PEF | PRE | PRFP = r p FKF | FKF | FKF
R3dh | y conteal (1) 0 1 1] 0 } 0 ] 12 M 10 0 0 ] o ] oz o1 a0
= FKE | FEF | FKF FKE | PRKF | FRF
Rath | yoontaliy |0 | 1| 0 i 0 0 0 f s o 0 ] o |o 0 i s 3
. FKF | PKF | FPEP FRP | PKP | PEP
Razh | yoontal(my |0 | 1| 0 0 0 0 0 ", i oo 0 o o |o 0 45 o i
TE I FRE | FRF | FRP 2 = FRF | FRF | FRP
Ragh | yoontoligy |0 | 1| 0 0 a 0 0 % 5 0 0 0 o | i i 3 e
r= FEM | FKN | FEN = FKN | FEM | FEN
Radh | yoommats) |0 | 1| 0 0 0 0 0 by 3y o 0 ] o |o 0 by i o0
= PEM | PREM | PRM PEN | FEM | PEM
Rash | yoontalisy | 0 | 1 |0 0 0 i 0 L o o 0 ] o |o 0 L o o
- FRM | PRM | PRM FRN | FRM | FRM
T i) [i] (] [} [}
R3gh | y contal (7) O ] 0 i 0 y £5 59 50 0 0 i] . y 42 41 40
z = = FRN | FRN | FRN p = FRM | FRM | PRN
r ] (i} (i) (4] (i}
R3Fh | y contral (8) 0 1 ] ] 0 0 ¥ 12 1 10 0 0 i] | ¥ 02 o1 a0
; VRF | VRF | WRF | WRF | WRF = VRF | WRF | VAP | VRF
] [} ] y 0
F3AR | yoommolg] £0 M| O 0 : 14 13 iz 11 10 0 s S I 02 0 00
= p WRN | VRM | WRH | WRN | VRN o | YRM | WRN | VAN | VRN
R3Bh | v contrad (100 | O [ 1 ] 1] 0 id 13 12 1 10 0 0 i] 0 03 oz a1 a0
Mote: * means don't care
Software settings will override hardware pin {eg, BGR bits override BGR pin definition)
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REV ; RGE daf faaice e e T
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0 IIIIII'_'IQEIH ‘-.l'ﬁE- ‘v.l'_f_'l
3FFFEH Vo V63

Figura 9. 2 Driver Output Control

CPE: When CPE=0, Vcim is not shut down, but VGH, VGL, and Veix2 are shut down.
When CPE=1, intemal charge pump Vcim, VGH, VGL, and Veix2 are enabled.
REV: Displays all character and graphics display sections with revarsal when REV =
0" Since the grayscale level can be reversed, display of the same data is
enabled on normally white and narmally black panels. Source output level is

1 Application Note
thd | Sp I ay Version A
4.3.2 Register Function Description
Status Read _
R | FE | IE15 ] IE14 | 1B12 | IB12 | IB11 | IB10 | E2 ES | B |BE | IBS [ IBd E2 | IE2 | IB1 B0
A E: T‘WTTTTTTT ]
Figure 9, 1 Status Read
The status read instruction reads the internal status of the HX8238-A.
L7-0: Indicate the driving raster-row position where the liquid crystal display is being
driven.
Driver Qutput Control (RO1h f
FI."|:\' BE IB14 | IB12 | IB12 | 1B11 [ B10 [ IB2 | B2 | IEF IBE. | IBS | B4 | IE3 |E2 11 1ED

Table 9. 1 Source Output Lavel

PINV: When PINV=0, POL output is same phase with internal VCOM signal. When
PINV=1, POL output phase is reversed with VCOM signal.

BGR: Selects the «F=<G=<B= arrangement. When BGR = "0" «R><G=<B=> color is
assignad from SOWhen BGR = *1" «<B>«<Gx><R= color is assigned from S0.

SM: Change the division of gate driver. When SM = "0", odd/even division (interlace
mode) is selected. When SM = “17, upper/lower division is selected. Select the
division mode according to the mounting method.

TB: Salects the output shift direction of the gate driver. When TB = "1, GO0 shifts to
GE39. When TB = "0", G239 shifts to GO.

RL: Selects the output shift direction of the source driver, When RL = *1", S0 shifts to
5959 and <R><G><B= color is assigned from S0. When RL = "0, 5950 shifts
to 50 and <R=<G=<B> color is assignad from S959. Set RL bit and BGR bit
when changing the dotorder of R, G and B.

Mote: The default sating of register bits REV, BGR, TE and AL are defined by the kegic stage of comesponding harchwares
pives. Thesa bils wil oy erride The hardwars sating ance sofwars commend was sent 1 satine bits.
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LCD-Driving-Waveform Control (R02h
F.f,:." n13 |9r15 IEIIIEIEIIEEIEIII IE1E' EIEEE: --IEE-IEEIIE?IIEIIEEI

Figure 0.4 L(.‘:[I-[}rmﬂg -Wavetorm Control

B/C: When B/C = 0, frame irversion of the LCD driving signal is enabled. When B/C =
1, ling inversion waveform is generated

Pﬂwerd;:omml 1 (R03h)

HW IB15 | 1814 | [B1d
W 1 i[RE]

1= K05 0= = == =

I L e sl

Figurs 9. 5 Power Control 1

DCT3-0: Set the step-up cycle of the step-up circuit for 8-colar mode (CM = VDDIO).
When the cycle is accelerated, the Vecim and Veix2 driving ability of the
step-up circuit increase, but their current consumption increase, too. Adjust
the cycle taking into account the display quality-and power consumption.
WVGH and VGL are always fixed at the step-upcycle of Fline x 0.5.

=30 = 5 =
[T [ T [ Are [AFT | AP0 |

IH12

DET3 DCT2 DCTH

[ 0 0

[ i i

[ i
1] [i]
1 i
]
[
1]

Stpup cyele

ey 1d
nex 12
linex 10
:Ilnax [
=[ne~x 7
Fline = &
Fling s &
Fline = 4

Fline s 3
Fline x 2
Fline x 1
Fline = 0.5

Flinex .25
Resan ad
Resan ad
%eae_r-.'ec

L=

=

L] Do) Do Co

el b= =)

[=]
_..:._..;,_..:,_.a-_..:-_-q:n—ttu—-tq:g

1 1
*Fling = horizontal frequency (Fline Typ. 15KHz)

Table 9. 2 Sep-up Cycle

BT2-0.& BTF: Control the step-up factor of the step-up circuit. Adjust the step-up
factor according to the power supply voltage to be used.

BTF | BT2 | BT1 | BTO | VGH cutput VGL output
i i i [i] Wiz X 3 - (WED X 31 + Wil
0 ] ] 1 Wiz 3 - |"-.-:ij z)
] 1] 1] Wohz X 3 - (WG X 3)
] [ 1] Wik &+ VS| - VORE X ) - VT
1 1 1 0 [vekziX2+vol|[ - VCKjX2)
] i ] 1| Wk 2+ Vo | - (VCDiE X2 + VTl
I 1 i Wbz X 2 - (VO X 2)
i i i Vonz X 2 ~ WL R o) + Vel
1 x| % | % Vb X3 - VCkz|

Table 9. 3 VGH and VGL Booster Ratio
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DC3-0: Set the step-up cycle of the step-up circuit for 262K-color mode (CM = VSS).
When the cycle is accelerated, the Veim and Vo2 driving ability of the
step-up circuit increase, but their current consumption increase, too. Adjust
the cycle taking into account the display guality and power consumstion.
WGH and VGL are always fixed at the step-up cycle of Fline x 0.5.
D3 D2 DA DiCn Sep-up cycle
0 ] ] 0 Flinex 14
0 il il 1 Fline s 12
0 i] 1 0 Flinex 10
1] [i] 1 1 Flina x 2
0 1 ] 1] Fline = 7
0 1 ] 1 Fline » &
[ 1 1 [1] Flinax &
0 1 1 1 Fline x 4
1 ] ] 0 Fline s &
i ] ] i Fline = 2
1 [+] 1 0 Flinzx 1
1 ] 1 1 Flinz s 0.5
1 1 [ [ Flinex 0.25
1 1 [i] 1 Resary el
1 1 1 1] Resarved
1 1 1 1 Reseread
Mate: Fline = horizontal fraquency (Fline Ty, 15KHz)
Tabla 9.4 Swp-up Cycle
AP2-0: Adjust the amount of current from the stable-current source in the internal
operational amplifier-eircuit. When the amount of current becomes large, the
driving ability of the operational-amplifier circuits increase. Adjust the current
taking into account the power consumption. During times when there is no
display, such aswhen the system is in a sleep mode, set AP2-0 = 000" to hatt
the operational amplifier circuit_and the step-up circuits to reduce current
consumption.
AP2 AP1 APD Dp—amE o &1
0 i] i Least
0 ] 1 Small
0 1 Small to madium
0 1 1 Medium
1 [i] [i] Madium to large
1 0 1 Large
[i] Large to Maxi mum
1 Maximum
Table 9. 5 Op-amp Power
Input Data and Color Filter Control (R04h)
o5 Y R RV N RN T T T
Figura 9. & Input Data and Celor Filer Control
SWD2-0; Contral and switch the relationship between the R, G B data and color filter
type.
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W D{2Tjm 0 i El ik WD [ i i
o [GJEJRTGTETR L — Gl [BEJR[G][EJR] & L — [AIGIEJTRIG]E] L
i JRIC[O[RIE[E] « = JEIB[H[LIE[H] # @ JE[H[w[E]HR[E] o
|_|::||l..||:-|n LTH R L @ [F[RW[E[F]L L @ (A E]EFIFR][=]F] L
— Gd R BT RT=] ] — ad | H] = H — B I =]
BE 2 - 3 i 3
Lowr (GTE[RIGIE[R] ¢ —er [FIAJEIB[A]E] ¢ Loz (R E]ELR L
[ T F T S TR =] ] H G330 = TETS] | ] ® Gos | Ta | T a] #
[~ R | | | K L Ga | | s | [F] L G2 | [ | = =3 | L
mW | K] = TRTE] ] H . [+] [RTET] [H] « s | = | | a] u
W O{2xfa 100 - SN D[zl 121 o ANDjzdatin e
] [F] = [FETS] ] L — Gl [+] | | I ] ¢ — Gl I =] | =] L
G [E]E[R[EIEIR] = [E[R[E[E[RIE] @ [NEJETE[=]E] ™
rﬂilﬁulﬁulll m JE[E[R]E]E]R] : = [W[e[E[R]E] ¢
—o [WE[W[G[E[H] —Gt [EJR[EIB[R[E] & —= (AElE[HI=IE] *
;E = E H = E ; 2
Lmr AITIE[R]C]E] ¢ oxr [CJETH[C]ETH] L nar, [E[R[S]EJA[=] t
Gaw [1a] | T 1a] T ] H GIn [ | [T ETFTL] H ERm[ATLTETFI-TE] H
m | RJGJEJRISGTE] ¢ Ga% EJR]JGTETH] ¢ G EJR]SEJTHRTE] ¢
| o [ETE[H[G[EIH] « o [FTRIG[B[R[E] L e [RIC[E[R[E[E] =
W D{zaa 111 i
;_% - — Nate : The GEH is usad to contrad the input data saquancs.
= e
- FICE|BER|E|H L
Tabla 0. & Color Filter Type
SEL2-0; Defing the input interface mode.
SEL2 | SEL1 | SELD Format Operating Frequency
Parallal- RGE data format
J o 0 (only support stripe typa color filker) 8 Sl
0 [a] 1 SanalFHGE data format 19 5MHz
0 1 4] CCIR 8686 data format (640BGE) 24 .54MHz
] 1 1 CCIH 658 data format (720RGE) 27MHz
1 [i] [i] Y1V moda & data tormat (Cr-Y-ClkeY) 24 54MHz
1 0 1 YUV mods A data format (Cr-Y-CleY) Z7MHz
1 1 [i YUV mode B data format (Ck-Y-Cr-Y) 27MHz
1 1 1 YUV mode B data format { Ch-Y-Cr-¥) 24 54MHz
Input format | DOTCLK Fraqg (MHz) | Display Data | Active Area (DOTCLK)
YUV moda 24 .54 40 1280
27 720 1440
Takle 9. 7 Interface Type
QEA1-0: Odd'Even figld advanced function.
OEA1)OEAD _
i 0 | Disglay Start @ VBP dalay for Odd field and @ VBP-1 for Even fiald.
0 1 Display Start @ VBP dalay for Odd field and i@ VBP for Even fiald.
1 0 | Disglay Start @ VBP delay for Odd field and @ VBP+1 for Even field.
1 1 Mo use
Table 9. 8 Odd/Even Field Advanced Function
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BLT [1:0]: Set the initial power on black image insertion time.
00: 10 fields
01: 20 fields
10: 40 fields
11: 80 fields

PALM: Set the input data line number in PAL mode
0: 280 lines
1. 288 lines

Function Contrel (RO5h

-IIFIIEEEIEEIEIIIEEI-IEIIEEIIE-IIEEIIEEIIEEIEIIIEEI
1| GHN | WOK | GOIS | IPF | DEP | CKP | wGP | HoP | DEOJ DIT] 0 FEZ | FET | FRO

Figure 9. 7 Function control

FB2-0: Set PWM feedback level adjustment.
0o0: 0.4y
001 0.45V
010: 0.5V
011: 0.55v
100: 0.6V
101: 0.65Y
o o7V
11 0.75Y

PWM: When PWM=0, PWM function.is disabled. When PWM=1, PWM function is
enabled.

DIT: When DIT=0, dithering function is tumed off.When DIT=1, dithering function is
enabled.

DEO: When DEQ=0, VESYMNC/HSYMNG are.also needed in DE mode. Under this
condition, vertical back porsh-is-defined by VEP [6:0] and the horizontal first valid
data is defined by DE signal. When DEO=1, only DEN signal is needed in DE
maoide.

H3P:When HSP=0, HSYMNC is negative polarity. When HSP=1, HSYNC is positive
polarity.

WSP:When VSP=0, VSYNC is negative polarity. When VSP=1, VSYNC is positive
polarity.

CKF‘:WherHIKP:G, data is latched in CLK falling edge. When CKP=1, data is latched
by CLK rising edge.

DEP: When DEP=0, DEN is negative polarity active. When DEP=1, DEN is positive
polarity active.

LPF: When LPF=0, the low pass fiter function in YUV mode is disabled. When LPF=1,
the low pass filter function is YUY mode is enabled.

GDIS: When GDIS=0, VGL has no discharge path to VSS in standby mode. When
GDIS=1, VGL will discharge to VES in standby mode. When CPE=0, GDIS is
fied to O, and you can't change it by SPI.

XDK:When XDK=0, VCIX2 is 2 stage pumping from VCI. (VCIX2=3 x VCI) When
XDKE=1,VCI%2 is 2 phase pumping from VCI. (VCIX2=2 x VCI)

GHN: When GHN=0, all gate outputs are forced to VGH. When GHN=1, gate driver is
narmal operation.
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Contrast Brightness Control (R0OAR)
R RS IB45 | 1Bi4 | 1812 [ IB12 | IB11 | IBiD [[==] [=5] [=H [=5] 1ES B4 B2 B2 1B1 1B
WY 1 [a] BRd | BRS [ BR4 [ BR2 | BRZ | ER1 [ ERD i i [a] COMd | CORE | CORE | CORA | CORD
Figure 9, 8 Contrast' Brightness Control
CON4-0: Display Contrast level adjustment. (0.125/step) Adjust range from 00h {level =
0) to 1Fh (level = 3.875). Default value is 08h (level = 1).
BRE-0: Display Brightness level adjustment. (2/step) Adjust range fram 00h (level = -128)
1o TFh (level = +126). Default value is 40h (level = Q).
Frame Cycle Control (ROBh)
Figura 9. 9@ Frama Cyecle Control
MO1-0: Sets amount of non-overlap of the gate output.
NO1 NOD | Amount of non-cverlap
0 0 1.5 us
i A LS
1 0 4.5 Us
1 i G LIS
Table 9. 9 Amount of Non-overlap
["— 4 Line penod —ro— 1 Lne perod —
Gn ||
Gre Mon-overl g penod g fag=
Figure 9. 10 NO Timing Diagram
SDT1-0: Set delay amaount from-the gate output signal falling edge o the source outputs.
SDT1 SOTO | Delay amount of the source sutput
il i 1 us
il 1 3us
1 i 5 us
1 1 7S
Table 9. 10 Delay Amount of Source Output
EQ2-0: Sets the equalizing period.
EQ2 EQ1 EQ{ EQ poriod
0 [1] 0 Mo ELI
[ 0 1 3 US
0 1 ] 4 Us
[ 1 1 5 Us
1 ] ] G US
1 0 1 7 US
1 1 ] 8 US
1 1 1 0 us
Table 9. 11 EG Period
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1 Line perind & 1 Ling pariod E
G-l —
- 3
= _i[] N [l
Dislay amount of 17 1 Equakzing
Tha source output 4 r—Panoad

Figura 9. 11 EG Timing Diagram

Power Control 2 (RODh)
IB15 | IB14 !EH:] I!EHE IB11

[i] YECE | YR | VRDD 1]
— —

Figura 9. 12 Power Control 2

VRC [2:0]: set the VCIX2 charge pump voltage clamp.
VRC [2:0000, 54V
VRC [2:0]=001, 5.3V
VAC [2:0=010, 5.5V
VRC [2:0011, 57V
VRC [2:0]=100, 5.9V
VRC [2:0=101, resened
VRC [2:0]=110, resened
VAC [2:0)=111, reserved

VDS [1:0]: set the VDD regulator voltage if pin “REGVDD" is set to VDDIO.
VDS [1:01=00, 1.8V
VDS [1:0]=01, 2.0V
VDS [1:0]=10, 2.2V
VDS [10]=11, 2.5V

VRH5-0: Set amplitude magnification of VLCDE3. These bits amplify the VLCDES
valtage 2.464 to 4456 times the Vref voltage set by VRHSE-0.
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Power Control 3 (ROEh)
Figure 9. 12 Power Control 3
VDVE-0: Set the alternating amplitudes of VCOM at the VCOM altemating drive. These
bits amplify VCOM amplitude 0.6 to 1.2525 times the VLCDE3 voltage.
External voltage at VCOMBR is referenced when VOV = “01111xx".
VOVe | WOv5s | vOva | vOva | vOve | vOvi | vOvVD | VCOM Amplitude
] 0 ] 0 ] 0 ] VLG DG x 08000
] 0 ] 0 ] 0 1 VLCDEE x 08075
il i il i il i] WLCDEG % 0.B150
i] i i] i i] 1 WLCDEG % D622
i] i i] i 1 ] i] WL DEG % 0.6
Step = 0.0075
] 1 1 1 ] 1 ] VLCDES 2 1.0050
il 1 1 1 il 1 1 WICDEG % 1.0425
Referance from
Q 1 1 1 1 o 3 aternal voltage
VCOMR)
1 0 ] 0 ] 0 ] WLCDEE x 1.050
[ 0 ] 0 ] 0 1 VICDEE = 1.0675
: Step = 0.00TE
1 5 T i T T T VICDEE 12050
1 0 1 1 ] 1 1 VLCDEE % 12525
1 [1] 1 1 1 " . Reserved
1 1 ¥ " [4 5 2} Resarvad
Table 942 VCOM Amplitude
Gate Scan Position (ROFh
Figure 9. 14 Gate Scan Position
SCNa-0: Set the scanning starting position of the gate driver.
Go 1" lina of o
: ) . data TECHNOLOGIES
4 Hirmax
G0 | AT EOEHE 1% line of
HIMAX » e
3
SCN70 = Himcix | s
TECHNOLOGIES | . mooocan - 00011110
Gz AEEE Gz HIMAX
Figure 9. 15 Gate scan display position
Horizontal Porch (R16h)
Figura 9. 16 Horizontal Porch
XLIM3-0: Set the number of valid pixel per line.
XLIME | xLimT T xLims | xums | xiima [ xiime | ximz [ XM [X0mM0 | No. of pixel per line
0 0 0 0 0 0 [ [ 0 i
0 i 0 0 i [ [ [ [ 2
] ] ] ] ] 1 ] B
: Step = 1
i 0 [ i i i i i [ 319
1 0 [ 1 [ [ 1 [ [ 320
1 [i] 1 " v » ! . , Reservad
1 1 = = . = = . = Reserved
Table 9. 14 Mo. of Pixel Par Line
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".I’enlcal Porch (R17h)

B IB15 | IE14 | E13 | Ei2 | IB11 IE1IZI IBS IEd- IES IE-E IB1

Figure 9. 17 Vertical Porch

HBPG-0: Set the delay period from falling edge of HSYNC signal to first valid data. The
pixel data exceed the range set by XLIM2-0 and before the first valid data will
be treated as dummy data. The setting is only effective in SYNC mode timing.

M. of
HEPG | HEPS | HEP4 | HEP3 | HEPZ | HEF1 | HEPD Clock
Cyecla
[i] [i] [i] [i] [i] [i] 1] Can't ast
[i] [i] [i] [i] [i] [i] 1 Zan't sat
0 ] 0 ] i] 1 i Cantsst |
[i] [1] [i] [i] [ 1 1 ant sst
[i] [1] [i] [i] 1 [i] 0 iZan't sat
] 1] Q ] 1 Q 1 can't sst
[i] [i] [i] [i] (1] Can't st
[i] [i] [i] [i] 1 ican't st
0 ] 0 1 ] ] 0 Cantset |
[i] [1] [i] 1 [4] [i] 1 B
Step - |
1 1 1 1 1 i 1] 128
1 1 1 1 1 1 1 127
Table 915 No. of Clock Cyeleof Clock
= Cycle time of HEYNOC
Set by HEPE- i Sat by XLIMa-0

HSYNG _i | : /, | _I—

Default 320 pixals per ling

D319 Curnmy

Pixel Data Dy Do | o1 | o2 0217|031

DOTGLK _ﬂﬂﬂfﬂﬂﬂﬂﬂf =3I P2

10 clock cyeles of DOTCLE
HEPE-0 = 00001000

Figure 9. 18 No. of Clock Cycle of Clock
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STH1-0: Adjust the first valid data by dot clock. This setting is not valid in parallel RGE
input interface.
STH = 00: +0 dot clock
STH = 01: +1 dot clock
STH = 10: 42 dot clock
STH = 11: 43 dot clock
VBPG&-0: Set the delay period from falling edge of VSYNC to first valid line. The line data
within this delay period will be treated as dummy line. The setting is only
effective in SYMNC mode timing.
No. of clock cycle of
vers | vers | vers | vBPz | verz | vBP1 | vEPRD B i
0 i ] o i i ] Can't set
0 1 1] 0 1 1 1 Can'tsat
1 i 0 0 a 1 0 ]
0 i i] i 1 1 1 3
0 i i] 0 1 i 0 4
Step = 1
i i] )
i 1 25
1 0 26
1 1 1 1 1 1 1 127
Table 9. 16 Mo. of Clock Cycle of HSYNC
Cyela ime of VEYMNG
Set by VBPE-0 |
VEYNG ' _
Dummey Lines — 1" Line LastLine +— Dummy Lines
Figure 9. 19 Mo. of Clock Cycle of HSYNG
Power Contml 4 H1 Eh
Figure 0. 20 Power Control 4
nOTP: nOTP equals to “0" after power on reset and VCOMH wvoltage equals to
programmed CTP value. When nOTP set to "1, setting of VCME&-0 becomes
valid and voltage of VCOMH can be adjusted.
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VCME-0: Set the VCOMH voltage if nOTP = *1". These bits amplify the VCOMH voltage
0.36 to 0.995 times the VLCDES voltage.
vems | voms | vema [ vema | vemz | voMd [ VoMo VCOMH
i] i i ii i 0 0 WLCDEA x 0380
[ n [ 1 1 [ T WLl U,
i 0 0 0 0 1 0 WLGDER x 0,570
i 0 0 0 0 1 1 WICDEax 0.375
[ 0 0 0 [ 0 0 WLCDEA x 0.380
: Step - 0,005
T T 7 T T T T
1 1 1 1 i 0 i WICDEa & 0085
[ 1 1 1 1 1 0 WLGDER x 0000
] ] 1 ] i 1 1 LG D x 0.0
Hote: 2V = VEGOMH < WLCDES
Tabkla 0. 17 VCOMH
Gamma Contral 1 (R30h to R37h)
B | RS [ IB4E [ B4 Bz [ e42 [iedd [ Igico | B2 | e P er-[ Be | Bs | B4 | B2 | g2 | Bi | IBO
W a o Q PEP1 | PKP1. | PHF 1] (] 1] PKFD | PEPD | PEPD
W [i] K] [£] PEP1 [ PEPE | PRF: [i] [1] [£] PKF2 [ PEPZ | PEPZ
W 1] 4] ] T TRIE | ] [ 1] [ TRPE | TRPL |
W 1] 1] ] [ TeE 1] 1] ] [ TRPL | PREC |
W 1] [ o | PRA1 | FER i [ 1] 1] TR | PRnl | PRAD |
W 1] 4] W | PRHME | PRRE | PRI ] 1] 1] TRIC | PRH: | PRAZ |
W 1 1] [1] [1] ] [1] TRHE | PRRE | FRER 1] ] [1] [1] [1] TFRE | PRRT | PRAL |
W [ 1 [ 0 [ 0 [ 0 [ 0 | 0 [P MW PRl G 0 [ 0 | 0 | 0 | Pl [ Fmb | FUAT |
Figura .21 Gamma Control 1
PKP52-00: Gamma micro adjustment registersfor the positive polarity output.
PRP12-00: Gradient adjustment ragisters for the positive polarity output.
PKN52-00: Gamma micro-adjustment registers for the negative polarity output.
PRMN12-00: Gradignt adjustment registers for the negative polarity output.
Gamma Control 2 (R3Ah to R3Bh)
2 <O < = 1< =3 < L =0 <0 <0 =l <= =5 < << < < O <1
W ToL W 0 o [T e (oo Jeen [ o | 0 [ @ | o [V | vre | e |
U o T (I I O I R I T | O T | W | VERE | VAN | VA |
Figura 9. 22 Gamma Control 2
VRP14-00: Adjustment registers for amplification adjustment of the positive polarity
output,
VRN14-00: Adjustment registers for the amplification adjustment of the negative polarity
output.
{Refer to Gamma Adjustment Function for details)
5. Reference Circuit
5.1 Interface reference circuit
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CON3
LED-
LED- [
e LED+
LED+ 31
LED+ [—¢
NG 8 RN1
H—X 33R
e [ RESETB The RESET input ROO . .
SPENA 9 SPENA  must be held at ROT 5 6 %]
SPCLK ? SES/L\P; least lms after 583 3 4 Ss
SPDAT =7 Bo— power is stable 1 2
B0 ™3 BT
o [ B RN2
B2 M5 B3 R
oy [e B4 RO4 7 8 R4
Be [z B5 RO5 5 6 RS
oo s 56 RO6 3 4 R6
gg 9 B7 RO7 1 2 R7
0 GO
& 2t = RN3
G122 G2 .
G e &3 G0o 7 Go
o4 2 —F GOT 5 6 il
25 GOZ 3 y )
o |28 — 12 G03 1 2 G3
27
<10 — S
RO ™59 R
R1 55 =7 33R
R2 [ — GO4 7 p G4
R3 [—3 GO5 5 6 G5
R4 i TO6 3 4 T6
R5 1734 Eg GOr 1 2 G7
R6 —
R7 3¢ T RN5
HSYNC 55 soo 2R .
VSYNC 5 7
DCLK |28 e BO1 5 6 B
NC 49 BO2 3 4 B2
NC 721 vce BO3 1 2 B3
Vee 21
Ve a3 RN6
NG [[44 33R
NC |52 BO4 7 8 B4
NC 26 BOS5 5 6 B5
NE [fa7 BO6 3 4 B6
NC 28 SEL2 BO7 T 5 =
SEL2 |49 SECr
SEL1 750 SELO
SELO (&5
NC 755 DE L1
DE 753 CLK 3 ~~~~_2 DCLK
DGND 23
AVSS
c1

c2
4
3.5 54PIN

5.2 Backlight Driver Reference Circuit

VCCS  FAFDSO3HIT000VIZET, 1 A ABM 8} RiZZ
VCCE g LED+

_I_ Ri24 R3
% u21 uzo
[

cl64 i —L cig2
CAR 10UF 2691210 o7 CAP 100F 251210 2
1 1 LED+
VN st
4 1
v mf EJ: 5 ; LED-
N

E)"-g’uﬁaﬂ F 50% D03 7R t=008

ov ohp 2 P i 3

- o
F F

e [ e 4 3 G T RIE ~__ LED

ﬁ Rl VFE=200 m¥ Iled=20 mi
F

RFE(R119//R120) =VFB/Iled=10 ohm

FB resistance

Note: ||_ED=V|:B/(R1 19//R1 20)
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5.3 Vendor Recommend

Item Vendor Type Remark
LED Driver Fiti Power FP6745 PWM Frequency:100Hz~50KHz

6. Suggestions For Housing Design

6.1 LCM corner /edge avoidable cutting.

Housing

If you design a avoidable
cutting as the right drawing.
LCM will easier to assemble
in the housing.

When you use the LCM with
TSP, the cutting will avoid
damage the edge or corner of
TSP during the assembly.

LCM

Suggestions of housing design

6.2 Housing opening design guide.
6.2.1 With TSP
Because touch film is made of flexible PET, any unexpected touch with it would cause
malfunction of touch panel. So here a sponge between touch panel and plastic housing is
recommended for users. And the drawing will show you how to design the housing and
sponge.

Page23
Chunyan.Huang 2010/07/28
The copyright belongs to Chimei Innolux . Any unauthorized use is prohibited.
MR AR FArE BILERREESREER.

The copyright belongs to Chimei InnolLux . Any unauthorized use is prohibited.



thd i Sp I ay Application Note

Version A

TSP \V.A
Y>=1.0mm | |
| 0=<X=<0.5
HOUSING \ il T
8 |
|
I \
—
SPONGE | 0.50 \
P4
L CM % =R
J

Section sketch (with TSP)
Notes: 1. Xis the distance from LCM A.A to housing opening.
2.Y is the distance from TSP V.A to Sponge opening.
3. The active force will be bigger when you touch the area near the housing opening.
4. If you want to provide more protection for LCM, you can add same buffer material on
the bottom of LCM.

6.2.2Without TSP

!Hougimg Opening
ik

| _LCM AA
|
\

\
HOUSING ‘
\
|

Bezel Opening ‘

LCM

Section sketch(without TSP)
Notes: 1. Housing opening mast bigger than LCMA.A and cover the bezel .
2. If you want to provide more protection for LCM, you can add same buffer material on
the top or bottom of LCM.
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7. Demo Board Introduce

7.1 Interface of Demo Bard
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