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HOT Display

HTTO35F01

A. General Description
KWHO035GK10-FO1 is an amorphous transmissive type Thin Film Transistor Liquid crystal

Display (TFT-LCD). This model is composed of a TFT-LCD and a driver IC.

B. Features

3.5-inch display

QVGA resolution in RGB stripe dot arrangement

DC/DC integrated
3-wire register setting

Interfaces: parallel RGB 18-bit

Wide viewing angle
Green design

C. Physical Specifications

NO. Item Unit Specification Remark
1 Display Resolution dot 320 RGB (H)=240(V)
2 Active Area mm 70.08(H)x52.56(V)
3 Screen Size inch 3.5(Diagonal)
4 Dot Pitch mm 0.073(H)=0.21%(V)
5 Color Configuration - R. G. B. Stripe Note 1
G Color Depth - 262K Colors
7 Overall Dimension mm 76.8(H)=63.8(V)x4.3(T)
8 Weight g TBD
g Panel surface treatment - Hard coating 3H
10 Display Mode - Normally White
11 Gray Level Inversion Direction & O'clock

Mote 1: Below figure shows dot sfripe arrangement.

URL:www.hot-lcd.com

File name:HTT035F01 Manual Rev01.doc
Page 3 of 26



HOT Display HTTO35F01
g o
& o
L=Rrr)
= H
® =
m®
=
E& A0ty Sbony 0
:-é Hun_lim
[ SLNLLTH
% — SESRLA by — I E

RyHIVIQ LINIWID I37

LNAZ O SR SOURS IR

v

i

_|

i

|.

URL:www.hot-lcd.com

File name:HTT035F01 Manual Rev01.doc
Page 4 of 26



HOT Display

HTTO35F01

E. Electrical Spe::ifica‘rions

1. Pin Description

NO. | Symbol | I/0 Function Remark
1 GLED P |GND for LED

2 GLED P |GND for LED

3 VLED P |Power for LED

| VLED P |Power for LED

o GND P |Ground

6 X1 I |X-Right

7 Y1 I |Y-Bottom

8 X2 I |X-Left

9 Y2 I Y-Up

10 GND P |Ground

11 NC No connect

12 NC No connect

13 FOL O |Polarity select for the line inversion control signal
14 | RESET I |Reset

13 | SPENA I |Serial port data enable signal. Normally pull high
16 SPCK I |Serial port cleck. Normally pull high
17 SPDA | IjO|Serial port data input/output

18 oo No connect

19 DOl No connect

20 Do2 I |Blue data bit0

21 D03 I |Blue data bitl

22 D04 I |Blue data bit2

23 D05 I |Blue data bit3

24 D06 I |Blue data bit4d

20 DO7 I |Blue data bitd

26 D08 I |No connect

27 D09 I |No connect

28 D10 I |Green data bit0

29 D11 I [Green data bitl

30 D12 I [Green data bitZ

URL:www.hot-lcd.com
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HOT Display HTTO35F01
NO. | Symbol | I/0 Function Remark
31 D13 I |Green data bitd
32 D14 I |Green data bitd
33 D15 I |Green data bith
34 D16 No connect
35 D17 No connect
36 D18 I |Red data bit0
37 D19 I |Red data bitl
38 D20 I |Red data bit2
39 D21 I |Red data bit3
10 D22 I |Red data bit4
11 D23 I |Red data bith
13 IHS I |Horizental synchronous signal
13 IVS I |Vertical synchronous signal
11 CLK I |Data clock
15 AVDD P |Analog power supplv(+3V)

16 AVDD P |Analog power supplv(+5V)

17 VCC P |Digital power supply(+3.3V)

18 VCC P |Digital power supply(+3.3V)

19 NC No connect

a0 VGL I |Negative power for scan driver
al VGL I |Negative power for scan driver
a2 NC No connect

23 ViGH I |Positive power for scan driver
ad NC No connect

a5 NC No connect

56 VCOM I |VCOM input

57 VCOM I |VCOM input

o8 DEN I |Data enabling signal

a9 GND P |Ground

60 GND P |Ground
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HTTO35F01

2. Absolute Maximum Ratings

Values

ltems Symbol Unit Condition
Min. Max.
VDDIO -0.3 4 v
Power Voltage
VI -0.3 5 Y

Mote 1.If the operating condition exceeds the absolute maximum ratings, the TFT-LCD module may be

damaged permanently. Also, if the module operated with the absolute maximum ratings for a long time,

its reliability may drop.

3. Electrical Characteristics
The following items are measured under stable condition and suggested application circuit.

Parameter Symboaol Min Typ Max Unit MNotes
Digital Power Supply VDDIO 2.5 3.3 3.6 W
Analog Power Supply VI 25 33 36 v
Frame Frequency Terame 60 Hz
Dot Data Clock DCLK 5 MHz

. Wi 0 0.2 x VDDIO W
Input Signal Voltage

Wl 0.8 xVDDIO VDDIO W

URL:www.hot-lcd.com
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HOT Display HTTO35F01

4. AC Timing
a. Power on/off sequence

Power On

vel ; _/

i E
=0ms:
VDDIO ;
RESE ¥
—» 4 =ins
SHUT tp-shul\
g
DOTCLK '
-
tclk-&hut/// //
HSYMC i | | |
1st / 10
WSYMNC ,f * 4 *
‘ tshut-on >
Display 0N
Characteristics Symbol Min Typ Max | Unit
VDDIO on to falling edge of SHUT tp-shut 1 uSec
DOTCLK tclk-shut 1 clk
Falling edge of SHUT to display on 10 frame
— 1 line: 336 clk
tshut-on
— 1frame: 244 line 164 mSec
— DOTCLK = 5.0 MHz
Motet: It is necessary to input DOTCLK before the falling edge of SHUT.
Mote2: Display starts at 10 falling edge of VSTNC after the falling edge of SHUT
URL:www.hot-lcd.com File name:HTT035F01 Manual Rev01.doc
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Power Off

WiCI

VoD

RESB

SHUT Iy

DOTCLK

\

1st

\

WSYMC :
< >
tshut-off ’
LeD oM |_nFs
Characteristics Symbol Min Typ Max Unit
Rising edge of SHUT to display off 2 10 frame
— 1 line: 336 clk
tshut-off
— 1frame: 244 line 328 msec
— DOTCLK = 5.0 MHz
Input-signal-off to Vooea { Vooe Off toff-wdd 1 usSec

MNote1: DOTCLK must be maintained at lease 2 frames after the rising edge of SHUT.

Hote2: Display become off at the 2re falling edge of VSTHNC after the falling edge of SHUT.

Hoted: If RESET signal is necessary for power down, provide it after the 2-frames-cycle of the SHUT period.

bh. Timing Condition

Characteristics Symbol Min Typ Max Unit
DOTCLK Freguency foomoLk a0 kil MHz
DOTCLK Period tooToLk 133 200 nsec
Vsync Setup Time tusys 20 nSec
Wsync Hold Time tuzyh 20 nsec
Hsync Setup Time Bheye 20 nsec
Hsync Hold Time treyn 20 nsec

URL:www.hot-lcd.com
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HOT Display HTTO35F01

Fhase Difference of Sync
. . fie 0 320 tnoToLk
Signal Falling Edge
DOTCLK Low Period o 655 nsec
DOTCLK High Period tokn 655 nsec
Data Setup Time tas 40 nsec
Data Hold Time tan 40 nsec
Reset Pulse Width tres 10 nsec
Rise / Fall Time /1 20 100 nsec
¢. Timing Diagram
i t'.-!-'-'!- : t-u'E!.'I' i
< - > >

WSYNC j

: Theys tngyn
HSYNC f . \1 F “'1 F/‘“/

: . - . E
i i lpomoik !
"‘ DOTCLE ._
DOTCLK ; ':
ot} e
Pixel ><*'1 > "‘1 h><
T |
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Moo = 338
] -

bap=8 HDISF = 220  her=3
b >

e FLFLSLE FUELRLFLALFLALALALS FIFLFL

DEM
PIXEL ]
DUMNY oo | D1 D318 |Da1e DUMMY

DATA

i Vipew = 244 lines

it I

tvar =2 : 1
VSYNC | //

! * VDISF = 240 lines >y trr=2 Ir:
I O N vlovl el 4l

— -+ | Line D Line 230 |
20 ms !

Viapate = 244 lines

: tge = 2 i ;
e
VSYNC _‘ // _ .r
1 VDISP = 240 fines ulg 2 >
e I e il 1 i e
Line O Line 230
>

VPBP : VPDSFP
L

-t 4 >
20 ms |
| T T

MOTE: The faling edge of HESYMNC kelongs to blanking period is always behind or equal to the ong of WSYNC.
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HOT Display HTTO35F01

5. Command Register Map
a. Serial setting map

Rege Reglster Rw|ooc| B15 | 1514 | =12 [ 812 | 511 | 10 | Boe | sos | Bo7 | Boe | Bos | S04 | B0 | B0z | B0t | 00
R noex oo - . : . ' : . ' | mos | s | D¢ | D3 [ 2 [ D1 | Do
rwvercutputconral | 3 [ 1 | o o0 | mevw |cap |BeR | sm | TR | AL 1 1 - o 1 1 1 1
RN
DOXXHOXXEF 0 ] X b % 0 X X 1 - - ] 1 1 1 1
Lchdiveaccanial | 0| 1] O ] 0 0 0 b | B [ERo | o | mws | wnws | mwa | Mw3 | MWz | ew | MW
ROzh
02000 0 o 0 0 0 0 1 1 0 L 0 o 0 i 0 o
Power cortral {1) 0|t |ocTs|ootz| oot |oemo| BTz | 571 [ BTo | o [ D3 | ooz | oot [ oco | APz | APt | APD | @
RO3N
(7272M) 0 1 1 1 0 0 1 0 0 1 - 1 0 i 1 o
Framecycleconrl | 0 | 1 | Mot | wop | s0T1 [somo| Eot1 | Eco | o 0 0 L 0 o 0 i 0 o
ROSh
(CCoan) 1 1 0 1 1 - o 0 0 L 0 ] 0 0 0 ]
Power contral (2) L N ] 0 0 0 0 o 0 0 L 0 ] 0 | wRcz | vRci | VRSO
Roch
(03020 0 o 0 0 0 0 o 0 0 L 0 o 0 i 1 o
Power comtral (3) N B o 0 0 0 0 o 0 0 L 0 0 |wvAss | wRHZ | vRH1 | VRHD
froon
[I0D4R) 0 o 0 0 0 0 o 0 0 L 0 o 1 i 0 1
Power contral (4) ot o 0 |vcoms|wvove | vovs | vovz | vovi (vovo | o L 0 o 0 i 0 o
Yro=n
[32000) 0 ] 1 1 0 0 1 0 0 L 0 ] 0 0 0 ]
Gate scan starting posttion| o | 1| O ] 0 0 0 0 o 0 |ScNT|schs | scMs | sce | oM | scNz | soMt | sowo
Jrorn
03000 0 o 0 0 0 0 o 0 0 L 0 o 0 i 0 o
Harlzantal parch 0| 1 [HLmes | HUMT | xKLMS |XLMS | MUMS | XLM3 [ELmz | LM [ELwD | 0 | #BRS [ HEPL | HERZ | HEF2 | HER1 | HESI
R1EN
{cF85h 1 ] 0 1 1 1 1 1 L 0 ] 0 1 ]
Weriical parch ot o ] 0 0 0 0 o 0 |wsPT | vess | vsPs | vBR4 | vBR3 | VBR2 | WBR1 | WSFD
R17h
[002n) 0 ] 0 0 0 0 o 0 0 L 0 ] 0 0 1 ]
Power cortral {5) L N ] 0 0 0 0 o o0 |noTe| o |wvewms |wewms |vems |vomz [vomt | vowma
Ri=h
(002DR) 0 o 0 0 0 0 o 0 0 L - o 1 1 0 1
3 Gamma o 1] 1 o 1 1 1 0 o 1 0 1 0 o 0 1 o0 | ow
frz=n
[B945h} 1 ] 1 1 1 0 o 1 0 1 0 ] 0 1 0 1
y cantrai {1} L N ] 0 0 0 |ekPiz|PxPii|PxRiZ| O L 0 ] 0 |PKeDz |PKPDT | PRPOD
SE
0300 0 o 0 0 0 0 o 0 0 L 0 o 0 i 0 o
¥ contrai {1} N B o 0 0 0 |PrPaz|PKP3|PHF3Z| O L 0 o 0 |PKPzz |PHRZ1 | PP2D
R3n
200 0 o 0 0 0 0 1 0 0 L 0 o 0 i 0 o
y cantral {1} ot o o 0 0 0 |PKkPs2|PKPS1|PRPSZ| D L 0 o 0 |PKP42 |PKP41 | PRPD
Razh
[0001) 0 ] 0 0 0 0 o 0 0 L 0 ] 0 0 0 1
y contrai {1} L N ] 0 0 o |eRPiz|PRE1i|PRRIZ| O L 0 ] 0 |PRPOz|PRe01 | PRE0O]
GEED
o700 0 o 0 0 0 - 1 1 0 L 0 o 0 i 0 o

URL:www.hot-lcd.com File name:HTT035F01 Manual Rev01.doc
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HOT Display HTTO35F01

¥ contral {1} 0 1 u} a a 0 a PEM1Z| PEN11 | PEN12 o D D a u} PEMNOZ | PRENO1 DK\IZDI
R34n
10405h) o a a 0 a i o a [u] L L a o i a 1 I
Vv cantral {1} 0 1 [u] a a 0 a PHEM3IZ | PEM 31| PRN32 o L L a [u] PEM2Z | PRNZ1 Z'K\li'III
Rash
(0202 u} a a 0 a D 1 a o D D a u} D 1 a I
\ canbrai {1} | 1 o a a 0 a PENSZ | PEMES1 | PENS2 o L L a o PENAZ | PRN41 :'K'wl-‘l-:ll
R3&h
|0707h) o a a 0 a 1 1 1 o L L a o 1 1 1
| cantral {1} 0 1 u} a a 0 a PRM12 | PRN11| PRM12 o D D a u} FRH0Z | PREMNOT | PRMNOD]
R3T
10206ER]) o a a 0 a b o a [u] L L a o 1 a
Vv canbral () 0 1 [u] a a WRP14 |[WRP13| VRP1Z | VRA11 | VRP 1D o L L a VRPD3 | VRPOZ | VRPD1 | WVRPOOQ
R2ah
|0700n) [u] a a 0 a 1 1 1 o D D a [u] O a a
\ canbral {2} | 1 o a a VRN14 [VRN13 | VRN1Z | VRN11 | VRN 1D o L L a WRND3 | VRMNOZ | VRNO1 | WRMNOD
FR.25h
1030 3n) o a a 0 a D o a o L L a o D 1 1
b. Description of serial control data
Driver output conbro a 1 o o REV CaD 3R M TB RL 1 i i a 1 1 1 1 I
RO1h
[ODXX]XOXK)EF o o X X X a X X 1 i i a 1 1 1 1 I

REV: Displays all character and graphic display sections with reversal when REV = *1".
Since the grayscale level can be reversed, display of the same data is enabled on normally white and normally black panels.

Source output leve! iz indicated below.

Source Output level
REV | RGB data
VCOM = "H" VEOM = "L°

000000B Va3

1
1111118 Wi VE3
ooooooB Vi VB3

0
1111118 Va3

CAD: S=t up based on retention capacitor configuration of the TFT panel.

CAD |Retention capacitor configuration

0 |Cs on Comman

1 |Cson Gate

BGR: Selects the =R»=G>==B> amangsment.
When BGR = 01" <R>=G=<B> color is assigned from S0, When BGR = “17 <B=<G=<R> color iz assigned from S0,

SM: Change the division of gate driver.

URL:www.hot-lcd.com File name:HTT035F01 Manual Rev01.doc
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HOT Display HTTO35F01
When SM = "0", ocddieven divizion (interlace mode) is sslected. Whean SM =17, upperfower division iz selected.
Select the division mode according fo the mounting method.
TB: Selects the output shift direction of the gate driver.
When TB = "17, G0 shifis to G239. When T8 = “0", G235 shifis to G0.
RL: Selects the output shift direction of the source driver.
When BL =17, 50 shifiz to 58589 and <R=<G=<B= color iz agsigned from 51,

When BL = “0", 5955 shifts fo 50 and <R=<G=<B= color iz assigned from 5959,

Set RL bit and BGR. bit when changing the dot order of R, G and B.

Mote: The default setting of register bits REV, CAD, BGR, TB and RL are defined by the logic stage of corresponding hardware pins.

These bits will override the hardware setting once software command was sent to set the bits.

LCO drive AC caniral

1}

BiC

ERO

M4

L]

W2

MW

MWD

{D300h)

1}

BIC: Select the liquid crystal drive waveform WCOM.

When B/C = 0, frame inversion of the LCD driving signal iz enabled.

When B/C = 1, a N-line inverzion waveform iz generated and altemates in a N-line equals to NW[7F:0]=1.

EOR: When B/C = 1 and EOR = 1, the oddfeven frame-zelect signalz and the N-line inversion =ignals are ECRed for alternating drive.

EOR iz uzed when the LCD iz not aternated by combining the set valuss of the lines of the LCD driven and the MN-lines.

HWE-0: Specify the number of lines that will alternats at the N-line inversion zetting (B/C = 1). NWE-0 alternate for every =&t valus + 1 lines.

Power contral (1)
RO3h

DCT3

DCT2

DCT1

DCTo

m
L]

BT1

DC3

DCz

DC1

oCo

APZ

AFR1

APD

(7272h)

DCT3-0: Set the step-up cycle of the step-up circuit for S-color mode (CM = VDDIO).

When the cycle is accelerated, the driving ability of the step-up circuit increases, but its current consumption increases too.

Adjust the cycle taking info account the digplay quality and power consumgtion.

URL:www.hot-lcd.com

DCT3 | DCT2 | DCT1 | DCTO | Step-up cycle
] 0 0 0 Fling = 14
] 0 0 1 Fling »x 12
] 0 1 0 Fline = 5
] 0 1 1 Fling = 7
] 1 0 0 Fling = &
] 1 0 1 Fling = 5
] 1 1 0 Fling = 4
] 1 1 1 Fling = 3
1 0 0 0 Fling = 2

File name:HTT035F01 Manual Rev01.doc
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HTTO35F01

1 0 0 Fline 1
1 a osc | 64
1 0 fosc /80
1 1 1] fosc | 96
1 1 0 fosc /128
1 1 fosc /160
1 1 fosc § 256

BT2-0: Confrol the step-up factor of the step-up circuit. Adjust the step-up factor according fo the power-supply voliage fo be used.

BT2 | BT1 | BTD | Vg output e output e Booster ratio | Vg booster ratio
0 0 0 Vepzxd -{ Vemaxd Wl B -5
0 0 1 Veoai3 i Veazk2) g -4
0 1 0 Wepaxd - Vo3 i -G
0 1 1 Wepas2+W Tl | -{ Vomax3)+VCI 5 -5
1 0 0 VepaX2HVC | - Veoad@) 5 4
1 0 1 Wepas2+WCl | -{ Vomax2)+VCI 5 -3
1 1 0 Wepax2 - Veom2) 4 -4
1 1 1 CIx2x2 - Vemze2)+WCI 4 -3

DiC3-0: Set the step-up cycle of the step-up circuit for 262k-color mode (CM = WS5).

LA

Adjust the cycle taking into account the display quality and power consumption.

URL:www.hot-lcd.com

DC3 | DC2 | DC1 | DCD | Step-up cycle
0 0 0 0 Fline « 14
0 0 0 1 Fline » 12
0 0 1 0 Fline »x &
0 0 1 1 Fline =« 7
0 1 0 0 Fline = B
0 1 0 1 Fline x 5
0 1 1 0 Fling » 4
0 1 1 1 Fline x 3
1 0 0 0 Fline = 2
1 0 0 1 Fling = 1
1 0 1 ] fosc [ 64
1 0 1 1 fosc [ 80
1 1 0 ] fosc [ 96

When the cycle iz accelerated, the driving ability of the steg-up circuit increazes, but its current consumgtion increases foo.

File name:HTT035F01 Manual Rev01.doc
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HOT Display HTTO35F01

1 1 0 1 fosc /128
1 1 1 0 fosc/ 160
1 1 1 1 fosc/ 258

AP20: Adjust the amount of current from the stable-current source in the internal operational amplifier circuit.
When the amount of current becomes large, the driving ability of the operational-amplifisr circuits increase.
Adiust the current taking info account the power consumption.

Dwring times when there iz no digplay, such as when the system is in a sleep mods.

AP2 | AP | APD Op-amp power
0 o 0 Least
0 0 1 Smal
0 1 0 Small to medium
0 1 1 Mediurm
1 ] 0 Medium to large
1 ] 1 Large
1 1 0 Largs to Maximum
1 1 1 Maximum
I _ Frame cysis contro 0|1 |mo1 | Moo | 50Tt |sDT0| E@t | EGo | o a 0 o o a o o a a I
F.0Sh
{oCamn) 1 1 a 1 1 1 0 a 0 o o q 0 o q q I

HO1-0; Sete amount of non-overlap of the gate output.
SDT1-0: S&t delay amount from the gate output signal falling edge of the source outputs.

EQ1-0: Sets the equalizing period on source

Power contral [2) o i a 0 D D a D o L o D D 0 [u] WRCZ | VRO | VRCD
RDCh

(0a0Zn) a a D 0 a D o L o D D a [u] D 1 o

VRC[2:0]: Adjust VCIX2Z output voliage. The adjusted level is indicated in the chart below VRCZ-0 sefling.

WRCZ | WRC1 | WRCO | Vepe voltage
] 1] 0 51V
0 ] 1 5.3V
0 1 0 5.5Y
0 1 1 5.7V
1 ] 0 5.9y
1 ] 1 6.1V
1 1 0 Reserved
1 1 1 Reserved
URL:www.hot-lcd.com File name:HTT035F01 Manual Rev01.doc
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HOT Display HTTO35F01

) Power conirel (2] oA o o 0 0 a o 0 o 0 o o 0 | vRHE | wRH2 | vRHT | VRHD I
. {DADAR) o o 0 0 a o 0 a 0 o o 0 1 o a 1 I
VRH3-0: St amplilude magnification of WLCDE2. These bits amplify the VLCDE3 voltage 1.75 to 3.00 tmes the Vref voltage set by VRH3-0.

WYRH3 | VRH2 | YRH1 | VRHD | Vicos: Voltage
0 0 0 0 Vref x 2.815
0 0 0 1 Vref x 2.905
0 0 1 0 Vref x 3.000
0 0 1 1 Vref x 1.780
0 1 0 0 vref x 1.850
0 1 0 1 Vref x 1.930
0 1 1 0 Vref x 2.02
0 1 1 1 Vref x 2.080
1 0 0 0 Vref x 2.165
1 0 0 1 Vref x 2.245
1 0 1 0 Vref x 2.335
1 0 1 1 Vref x 2.400
1 1 0 0 Vref x 2.500
1 1 0 1 Vref x 2.570
1 1 1 0 Vref x 2.645
1 1 1 1 Vref x 2.725
Fuower coniral {4) 0|1 0 0 |voows|vows | vows |vovz | wowd |vova | a a 0 o a 0 0 a I
ROER
{3200n) 0 a 1 1 a o 1 0 a a 0 o a 0 0 a I
VCOMG: When VCOMG = *17, it Is possible to set output voltage of WCOML to any level, and the instruction (VD'WV4-0) becomes available.
When VCOMG = “0", VCOML output is fixed to Hi-z level, VCI2 output for VCOML power supply stops, and the instruction
(WD'4-0) becomes unavailable.
Set WVCOMG according fo the sequence of power supply setting flow as it relates with power supply operating sequence.
VDV4-0: Set the alternating amplitudes of YCOM at the VCOM altemating drive.
These bits amplify VCOM amglitude 0.6 to 1.23 times the VLCDE3 voltage.
When VCOMG = 0", the zettings become invalid.
VDV4 | VDV3 | VD2 | VDV | VDWD WCOMA
0 0 0 0 0 WLCDE3 x 0.60
0 0 0 0 1 VLCDE3 » 0.63
Step = 0.03
URL:www.hot-lcd.com File name:HTT035F01 Manual Rev01.doc
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HOT Display HTTO35F01
0 1 1 0 1 VLCDE3 x 0.99
0 1 1 1 0 VLCDE3 x 1.02
0 1 1 1 1 Reserved
1 0 0 0 0 VLCDE3 x 1.05
1 o 0 o 1 VLCDE3 x 1.08
Step = 0.03
1 0 1 0 1 VLCDE3 x 1.20
1 0 1 1 0 VLCDE3 x 1.23
1 ] 1 1 1 Reserved
1 1 * * * Reserved

VCOMAS: Set the eguation of VCOML.

YooM= O X Voowd - Vioome

VICOMAS or
o 0.94
1 0.5
Gale scan stating position 1 o 0 0 o 0 a 0 | SCN7 | BCME | SCNS | SCM4 | SCM2 | SCNZ | SCM1 | SCHD
ROFhH
[000ah) o 0 0 o 0 a 0 i i 0 0 o o a 0
SCNT-0: Set the zcanning starting position of the gate driver.
Harlzontal porch ¥Lg | ELT | KLE | LS | ¥L4 | L3 | ®L2Z | X1 | LD 1 |HE®S | HEP4 | HBF3 | HBF2 | HEP1 | HEFD
FA5h
[3F3Eh) 1 D 1 1 i 1 i 0 o D i o
XL7-0: Sef the number of valid pixel per line.
KLE | MLT | ¥LE | LS | x4 | L3 | xLZ | xL1 | xwo | # of pixels per ling
0 0 0 0 0 0 0 o 0 1
0 0 0 0 0 0 0 o 1 2
0 0 0 0 0 0 0 1 0 3
step =
1 0 0 1 1 1 1 1 0 319
1 0 0 1 1 1 1 1 320
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1 0 1 * * * * * * reserved

1 1 w w w & & * * reserved

HBP5-0: Set the delay period from falling edge of HSYMC signal to first valid data.

The pixel data excesd the range set by XL3-0 and before the first valid data will be treated as dummy data.

# of clock cycle of
HBPS | HEP4 | HBP3 |HBPZ | HBP1 | HBPD
DOTCLK
0 0 0 0 0 0 2
0 0 0 0 0 1 3
0 0 0 0 1 0 4
step =1
1 1 1 1 1 0 B4
1 1 1 1 1 1 E5
| Cyele time of HYMC
o g
1 Setby Default 320 pixels per line 1 B DOTCLK
- - - g
— /4 4 | -
HSYMC // J |
PIXEL
DM DO D1 | =========== D318 [ D312 DUMATY
DATA

o FIFLALE FULFLFLFLAFLFLFLS FLFfL

wiertical parch D 1 0 0 D D 0 D a o WBPT | VBPE | VBRI | WOP4 | VEP3 | WVERZ | WEP1 | WVBFD

{DaD2nhy D D o o D o a o 0 0 0 o D D 1 o

VBFT-0: Set the delay period from falling edge of VWSYNC to first valid line.

The line data within this delay period will e treated as dummy lins.

VEFT | vBRE | vBPS | vBPL | WER3 | wvBRZ | vBR1 | wBRD | vBrT | # of pixsls per lins
0 0 0 0 0 0 0 0 ] 1
0 0 0 0 0 0 0 0 1 2
0 0 0 0 0 0 0 1 u] 3
URL:www.hot-lcd.com File name:HTT035F01 Manual Rev01.doc
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step = 1
1 0 0 1 1 1 1 1 u] 319
1 0 0 1 1 1 1 1 320
1 0 1 * * * * * * reserved
1 1 * * * * * * * reserved
Cycle time of VEYNC
- >

Set by VBP 70

VSYNC l // ] ¢——

VDISP = 240 jq 2 Dummy

‘ H
HSYNC U /"
| Line D Line 239 |
Poer conbrol {5) 0 1 o a 0 0 o a 0 o noTR a WCMS | WOME | VOM3 | VCM2 | WOM1 | WOMD
R1Eh
({0020} 1} a o a 1} a L 1} o a L 1} i i a 1

nOTP: nOTR equals to “0" afier power on regst and VCOME voltage equals to programmed OTP value.
When nOTP =set to “1°, sefing of VCM3-0 becomes valid and voltage of WCOOMH can be adjusted.

VCM5-0: Set the WCOMH voltage if nOTP = *17. These bitz amplify the VCOMH voltage 0.26 to 0.99 fimes the YLCDE2 voltage.

3 Gamma D 1 1 0 1 i 1 D o 1 a i D 0 o i a oLo
R2ZEh

{B245h} 1 a 1 1 1 D o 1 o i D a o i a 1

OLO: When OLO = "1, all R,G and B gamma registers are sef by one st of gamma confrel, R20h fo R38h.

When OLO = *0°, R, G and B gamma regizsters are set ssparately by registers R30h to R36h, R40h to R48h and R30h to RS8N,

v condral {1} o i 0 i i D 0 |exkPiz2|PeRi1|PRPIZ| D D D i 0 |PKPDZ|PKPDI | FPOD
Ra0h
(30000 i a a i a o ] a i o o a i o a a
v cantral {1) 0| i 0 il il i 0 |PkPaz|Pee3i|PrP3Z| D D D il 0 |PKP2Z|PKPZ1 | F®P2D
R31h
(12000 0 il il i il D 1 il 0 D D il 0 D il il
v cantral {1} 0| i 0 il il i 0 |PkPs2|Peesi|PrPSZ| D D D il 0 |PKP4Z | PKP41 | FRP4D
Razh
(0a01n) 0 il il i il D ] il 0 D D il 0 D il i
v cantral {1} 0| i 0 il il i 0 |eRPiz|PR=11|PARPIZ| O D D il 0 |FRPOZ|PRPO01| PRECOY
Ra3h
(3700 0 il il i il 1 1 i 0 D D il 0 D il il
URL:www.hot-lcd.com File name:HTT035F01 Manual Rev01.doc
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y contrad {1} L N o o 0 0 |PHMIZ|FEN11|FHNIZ[ O 0 0 o 0 |PHMOZ|FeNOT | PENI
R34h
[04050) o o o 0 o 1 o | o 0 0 o o 1 o 1
¥ cantral 1) p 1| o o ] 0 0 |PHM3Z|PENZT|FeN3Z[ O 0 0 o 0 |PrMzz [Pz | PRzl
R3sh
(1202n) o o ] 0 ] L 1 | ] L 0 o o L 1 o
y cantral {1} 0 o o 1 0 1 |PeMSZ|PEME1|FRNSZ| O 0 0 o 0 |PrMaz | Fenat | Prsdaf
R38N
(707 o o ] 0 ] 1 1 1 o 0 0 o o 1 1 1
y cantrad {1} L N o o 0 0 |PRMIZ|PRM11|PRNIZ[ O 0 0 o 0 |FRMOZ|PRMOT|PRNDD
R37h
(00ER) o o o 0 o o o | o 0 0 o o 1 1 o

When QLO =07, R30h-R33h are registers 1o adjust the gamma register values on the ouiput of source S(3n), where n = 0 to 219, S(3n) are
the red color source output when BGR = 0.

When OLO = *1", R30h-R2Bh are registers to adjust the gamma register values on the culput of all source S0 to 59549,

PKP52-00: Gamma micro adjustment register for the positive polarity output.

PRP12-00: Gradient adjustment register for the positive polarity output.

PKMN52-00: Gamrta micro adjustrnent register for the negative polarity output

PRMN12-00: Gradient adjustment register for the negative polanty output

¥ condnal {Z) D 1 o 0 0 VRP14| VRP13| VRP1Z|VRP 11| VRP1D a D D 0 VRPD3 | VRPIZ  VRPO1 '.'F:P:-]I
R3AR
(0700 o a a 0 a L 1 1 o D D a o D a a
V¥ caniral (2} o 1 o a a VAN14 | VRENTZ|WEMNI1Z | VRMN11 | VRMN1D o o o a WRMDZ | VANDZ [ VREMNDT [ VEMDD
R35h
(0003n) o a a o a o o a o o o a o o 1 1

VRP14-00: Adjustment register for amplification adjustrment of the positive polanty cutout.
VREN14-00: Adjustrnent register for the amplification adjustment of the negative polarity output.
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F. Optical specifications (Note 1, 2)

Item Symbol | Condition Min. Typ. Max. Unit Remark
Response Time
Rise r =0 - 10 20 ms Note 3
Fall Tf - 15 25 ms
Confrast ratio CR Aloplimized 150 300 - Mote 5, 6
viewing angle
Viewing Angle
Top 35 50 -
Bottom CR=10 40 55 2 deg. MNote 7, 8
Left 45 60 -
Right 45 60 -
Transmittance Tr & =0 7.2 %o
NTSC 50 60 %
X & =0 0.31
White Chromaticity Mote 9
y & =0 0.33

Note 1: Measurement should be performed in the dark room, optical ambient temperature =25'C, and
backlight current 1,.=20 mA
Note 2: To be measured on the center area of panel with a field angle of 1°by Topcon luminance meter BM-7,

after 10 minutes operation.

Mote 3: Definition of response time:
The output signals of photo detector are measured when the input signals are changed from “black”
to “white”(falling time) and from “white” to “black”(rising time), respectively.

"White" Black "White"
, 100%
0} 90% — — — —_——_———— AR ——
=
2
Bl ot0%—— — N A
@ 0%

Note 4. From liquid crystal characteristics, response time will become slower and the color of panel will
become darker when ambient temperature is below 25 .

Photo detector output when LCD is at " White" state

Photo detector output when LCD is at "Black” state
MNote 5. Contrast ratio is calculated with the following formula.

Contrastratio =
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Note 6. White Vi=Vis0 T 1.5V
Black Vi=vis0 + 2.0V
“t" means that the analog input signal swings in phase with COM signal.
“=* means that the analog input signal swings out of phase with COM signal.
V150 “The analog input voltage when transmission is 50%
The 100% transmission is defined as the transmission of LCD panel when all the input terminals of
module are electrically opened.
Mote 7. Definition of viewing angle: refer to figure as below.

71 g0
LaA A
wE /
/*//x““‘i}:f *.é———/ =0 {Harzontal)
. i /
= 1 T
[Vem‘cani,,f’

Mote & The viewing angles are measured at the center area of the panel when all the input terminals of LCD

panel are electrically opened.
Note 9.Color Filter white chromaticity is for reference. Actual panel white chromaticity varies based on

different light sources.
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G. Reliability Test [tems

No. Test items Conditions Remark

1 High Temperature Storage Ta=85¢ 240Hrs

2 Low Temperature Storage Ta=-3071 240Hrs

3 High Temperature Operation Ta=70¢ 240Hrs

4 Low Temperature Operation Ta=-207 240Hrs

o |High Temperature & High Humidity Ta=601.50% RH 240Hrs Operation

6 Heat Shock -25C~700C, 50 cycle, ZHrs/cycle MNon-operation

7 Electrostatic Discharge 200V 200pF(0 1), once for each terminal | Mon-operation
Random vibration:

a8 Vibration (With Carton) 0.015G*/Hz from 5~200Hz |IEC 68-34
—£dB/Octave from 200~500Hz

- Height: 60cm
9 Crop (With Carton)

1 comer, 3 edges, 6 surfaces

Note 1: In the standard conditions, there is no display function NG issue occurred. All the cosmetic

specification is judged before the reliability stress.

Note 2: Ta: Ambient temperature.

H. Packing Form
TBD
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l. Application Note

1. Application circuit
The folowing drawing is the application circuit recommended.

System VDD

2. 2uFB.3MIXER

URL:www.hot-lcd.com

i —+—

VDDEXT

VDDIO

REGVDD

V55

VDDIO

VDROP

VDDIOG

CXP
CXN
CYP
CYN
C1P
C1N
C2P
C2N
C3P
C3N

VCIX2
VCIM
CDuUmMO

VGH
VGL
VCI
VCIP

VCORE
VCOMH
VCOML
VLCDE3

CSVCMP
CSVCMN

Lollll 1011 L1]

3

EXEiE

0.22uF/B.3VIXER

3

0. 22uF 6. 3VIXER

0. 22uF/B.3VIXER

0.22uF/1EVIX5R,

0.22uFMEVIXER

3

2. 2uF/B.3VIX5R
2 2uFB.3VIXER
2 2uFB.3VIXER

B 3VIXER
5 3VIX5R
B 3VIXER
B.IVIXER
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2. Recommand Register Settings

RO === "2AEF"h
RO3 === "7472°h
ROC === "0002"h
ROD === “000C"h
ROE === "3100%h
R1E === "00A4"h
R2E === "B945"h
R30 === "0304"h
R31 === "0507"h
R32 === "0405"h
R33 === "0007"h
R34 === "0207"h
R35 === "0004"h
R36 === "0605"h
R37 === "0103"h
R3A === "000F"h
R3B === "000F"h
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