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1. General Description

NV3035C is a single chip digital driver for 320RGBx240 dot color TFT-LCD panels. It contains 960 channels
source driver and 240 channels gate driver with timing controller and build-in power circuits.

NV3035C incorporates 8-hit serial and 24-bit parallel RGB interface to receive digital display data. It generates 64-
level gamma-corrected gray scale voltages and supports maximum 16M colors display with dithering function. The

system function control commands can be set by using 3-wire serial periphera interface.

NV3035C is designed for wide voltage supply range and small output deviation for better display quality. With
advanced design, the NV3035C incorporates special designed architecture to achieve lower power dissipation,
making this driver best suitable for small or mid sized portable devices such as cell phones, PDAs, mobile TV

devices, etc.

2. Features

One-Chip solution for 960x240 dot TFT LCD Driver

8-bit resolution 256 gray scale with Dithering

8-bit/24-bit digital (RGB) data interface

3-Wire SPI for parameters programming

1.8~3.6V power supply for 1/O circuits

3.0~3.6V power supply for charge pump circuits

Build-in 1.8V LDO for internal circuits

Build-In DC-DC for power circuits (VGH/VGL/V COMAC/VCOMDC voltage supply)
Configurable color filter type for both Delta and Stripe type
Operating frequency: 30MHz(max)

Right/Left shift, Up and Down scan function selectable

OneLine/ Two Line/ Frame Inversion driving method selectable
Support Cs on Common structure

Build-In PWM circuit for LED Back-light

Stand-by mode for super low power consumption

Built-in Auto Test Pattern

OTP trimming for VCOMAC/VCOMDC with internal burning supply
COG package

V V V V V V ¥V V V V VYV V V V VYV V V VY
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3. Block Diagram
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4. Pad Description

4.1. Pad Sequence (Bump Side)
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4.2. Pad Description

Designation

1/0

Description

DIN[23..0]

Data Input.

8-bit mode: DIN7:MSB; DINO:L SB; the remainder should be
connect to GND.

24-bit mode: DIN[7:0]=R[7:0] data; DIN[15:8]=G[7:0] data;
DIN[23:16]=B[7:0] data.

For 18hit RGB interface, connect two LSB bits of all the
R/G/B databusto GND.

CLKIN

Clock for Input Data.
Data latched at rising/falling edge of this signal.
Default positive edge latch data.

HSD

Horizontal Sync input.
Default Negative polarity, can be change by HSDPOL register.

VSD

Vertical Syncinput.
Default Negative polarity, can be change by vsSDPOL register.

DEN

|
(Pull Low)

Data Input Enable.
Active High to enable the data input Bus under “DE Mode’.
Normally pull low.

DATSEQ

0]

Data sequence control pin for external T-CON.
Output “1”: for Odd line, “0": for Even line.

POL

@)

Frame polarity output.
Amplitude of signal isfrom OV to 3.3V.

V1-V7

110

Gamma correction reference voltage.

When VSET="1" is used. The voltage of pins V1~V7 must be swing and must
be AVDD-0.1V>V1>V2>V3 V5>V6>V7>AGND+0.1V when POL="1" and
AGND+0.1V<V1'<V2'<V3 V5 <VE'<V7 <AVDD-0.1V when POL="0",
Where V1-V2=V2'-V1', V2-V3=V3'-V2 -+, V5-V6=VE V5 V6-V7=VT'-V6'.
Note: V1~V7 must be supplied voltage external when
VSET="1". VX is external power of positive polarity and VX’
is external power of negative polarity.

SPENB

|
(Pull High)

3-Wire Communication Enable.
Active Low. Normally pull high.
Please pull high or floating under PINCTL B=0 mode.

SPDA

110

3-Wire Communication Data input/output.

SPCK

3-Wire Communication Clock input. Rising edge latch.

SPSW

|
(Pull Low)

3-Wire register map select.
“0” for default 3-Wire register map, “1” is useless.

RSTB

|
(Pull High)

Global reset pin. Active Low to enter Reset State.
Suggest connecting with a RC reset circuit for stability.
Normally pull high.

PINCTLB

|
(Pull High)

Enable pin control function. Normally pull high.
PINCTLB="0", Enable pin control function.
(STBYB,UPDN,SHLR,SEL[0...3],FPOL) and (PWMPDB,ATPE) active as
input pin for function control propose. Refer to the (STBYB,UPDN,
SHLR,SEL[0...3],FPOL, PWMPDB,ATPE) description for more information.
PINCTLB="1", Default mode.
(STBYB,UPDN,SHLR,SEL][0...3],FPOL) and (PWMPDB,ATPE) active as
unknown state; Don’'t connect (STBYB, UPDN, SHLR, SEL[O...3], FPOL)
and (PWMPDB,ATPE) to any state under this mode.

Note: The 3-wire control register will be disabled under
PINCTLB=0 mode.

S01~S0960

Source Driver Output Signals.

NewVision Microelectronics, I nc.
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GO1~G0240 0] Gate Driver Output Signals.
ALIGN_T/B M For assembly alignment.
Charge pump on/off control pin. TP15=CPMPDB.
CPMPDB="0", internal charge pump will be shut down;
CPMPDB I CPMPDB="1", interna charge pump normal operating.
TP15 active as input pin under any state of PINCTLB.
If floating this pin, the charge pump will turn off.
TEST Pin/Function control pin.
When PINCTLB="1", (STBYB,UPDN,SHLR,SEL[0...3],FPOL),
(PWMPDB,ATPE) act astest pin. Floaating those pins for normal operation.
(STBYBUFDNSHLRSELIO. JFPOL) | T | When PINCTLB="0', (G1ovB UPONSALRSEL(0 1 770)
! (PWMPDB,ATPE) act as function control input pin.
All the input pin should be connect to GND or VDD.
Floating those pins will result in input unknown problem.
Voltage control switch. Normally pull low.
| VPSW="0". Default mode. VGH. VGL. VCOMAC and VCOMDC
VPSW Pull L active as normal use and control by 3-wire.
( o | vpsw="1". Voltage fix mode. VGH=15V ,VGL=-7V, VCOMAC=5.0V
and VCOMDC=1.86V. Under the mode voltage can't control by 3-wire.
VGH PS Capacitor pin. Positive power supply for Gate Driver output.
VGL PS Capacitor pin. Negative power supply for Gate Driver ouput.
VCOMAC PS Capacitor pin. Power supply for VCOMOUT output.
VCOM PS VCOM DC voltage output pin for DC re-construction.
Frame polarity output for panel VCOM.
Amplitude of signal isfrom GNDA1to VDDAL.
VCOMOUT ; g o .
COMOU © The polarity of VCOMOUT isinversed with internal signal
“POL" when “FPOL"=0.
VDDA PO Power supply for source driver and gamma circuit.
GNDA PI Ground pins for source driver and gamma circuit.
VCl Pl Power supply for digital and analog circuits.
VSS P Ground pins for digital circuits.
VCIP PI Power supply for charge pump circuits.
V SSP PI Ground pins for charge pump circuits.
VDD c Capacitor connect pin for internal regulator.
Refer to the section of “Power Circuit” for the application.
C1P/M, C1AP/M, C2P/M, C Capacitor connect pin for internal charge pump.
C3P/M, C4P/M, Vintl/2 Refer to the section of “Power Circuit” for the application.
Internal power switch current input pad.
FB_P | Note: Voltage on this pad should be <5.5V. Pull low in more
than one LED case.
Internal power switch current output pad.
FB_N @) Note: Voltage on this pad should be <5.5V. Pull low in more
than one LED case.
FB VI PWM controller feedback input. FB threshold is 0.6V nominal.
DRV (0] PWM output driver signal for the boost converter.
COM1 L/R S The internal link together between input side and Output side.
COM2_L/R S The internal link together between input side and Output side.
TOSC,TVREF, T-1U T Test pin .Float these pins for normal operation.

NewVision Microelectronics, I nc.
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DUM D Don’t connect to any signal or pull high/low.
ATPE I Auto Test Pattern Enable.
VPP2 P Customer OTP power input pin.

Note:

I: Input, O: Output, P: Power, D: Dummy, S: Shorted line, M: Mark, PI: Power input, PO: Power output, T: Testing
1/O: Input/Output. PS: Power Setting, C: Capacitor pin.

NV3035C Align Mark:

NV3035C Pass Line Description:

ALIGN_T M For assembly alignment.
ALIGN_B M For assembly alignment.
Pass Line No: Pad Name
1 COM1 L | COM1 R
2 COM2_ L | COM2 R

TPO0~14 and TP16~18 Function Control Pin Mapping Table (When PINCTLB="0"):

TPX

PINCTLB="0"

Input control function (Related
to 3-wire control register)

STBYB

UPDN

SHLR

SELO

SEL1

SEL2

SEL3

DUM

VDDIO

VDDIO

VDDIO

VDDIO

BlEB|o|xo|~N|o|u|s|w|nv|k o

TEST2

=
w

TEST1

H
>

FPOL

=
(e}

PWMPDB

(=Y
~

DUM

=
(o]

Auto Test Pattern Enable

*Note:

PINCTLB function has higher priority then the 3-wire command. The 3-wire control register will be disabled when
PINCTLB="0". Please pull high or floating SPENB under PINCTLB=0 mode.

Remark:

TP15=CPMPDB, Charge pump on/off control pin.
CPMPDB="0", internal charge pump will be shut down.
CPMPDB="1", internal charge pump normal operating.
TP15 active as input pin under any state of PINCTLB.

NewVision Microelectronics, I nc.

Ver. 0.5

Page 6



NV3035C -- 960X240 TFT LCD Single Chip Digital Driver ©2013

5. Function Descriptions
5.1. Power Supply Circuits

NV3035C built in charge pump circuit for gate driver VGH/VGL voltage and panel VCOMAC/VCOMDC
voltage.Following block diagram illustrate how the charge pump circuit works.

2 s
i w " oD +1.BV
Chaor 3= Fump 1 Culd
ancut 1 g
C1
o =
"L_"I_' jl—" wri1=5.8v J| REmz | ¥EDA
1 i’ ..
Chirae Fump J Cuil g':-.l\.J:l
arcut2 g
2 cz
o X o x
N N ™ (32}
l\.:ll_' )—Il\.:- l\.:-l_| )—Il\.:l
WaH o+ pnv
Chor g Pump crcue 3 L Cuch
4
o =
< <
t?r ’—I-\.:-
Char 3z Fomp wak o -1V
arcutd 1
CTF_E~F% gcm%‘
3 L
VAT EL[E0] et g
IR:]. OF« 7 > 1 wCCEL[E:0] AEG3A:].) . [ |, L
. > L
Harvolal e >0 g
Memary I ZIUT
] I7ven g FOL [ICwped ) [T 1]
[0 L5 1§ P
=°F E¥FS  Fpo.
l —— T
5 ICEL[5:0] A
IReg OB 7 |1 [¥E2=3LE0 YnDC VCCHDT -
Forel —

WDk

< Value of wiring resistance and Cap. >

Pin name Resistor of wiring (ochm) Cap no. CAP (uF)
C1P <10 c1
C1iM <10
C2P <10
ca2m <10 €2
C3P <10
CaM <10 C3 >1uF
Cc4aP <10
CAM <10 Ca
ClAP <10
CIAM <10 CIA

*Note: Others Cap. Suggest value>4.7uF,;
Schottky diode turn-on voltage=0.2V.
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5.2. Input Data VS Output

Source Driver data output sequence can be control by “SHLR”.
SHLR="1" First data Last data
SHLR="0" Last data — First data

Gate Driver scan output sequence can be control by “UPDN".
UPDN="1" First data Last data
UPDN="0" Last data — First data

5.3. Gamma Adjustment Function

The figure below shows the relationship between the input data and the output voltage. Refer to the following
pages to get the relative resistor value and voltage cal culation method, please.

5.000
4.500
4.000
3.500
3,000
2,500
2,000
1.500
1.000
0.500

Vout(V)

0.000
=

INPUT

Vour(V)

[N'PUT
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@VDDA=5V,VCOMOUT=L,POL=H Data VCOMOUT=H,POL=L Data VCOMOUT=L,POL=H

Vno. Unit=V (VI)00H VDDAX0.078 (VI)00H VDDAX0.922
V1 4.610 01H VDDAX0.107 01H VDDAX0.893
V2 3.680 O2H VDDAX0.153 02H VDDAXx0.847
V3 3.115 03H VDDAX0.201 03H VDDAX0.799
V4 2.585 04H VDDAX0.236 04H VDDAX0.764
V5 2.185 (V2)05H VDDAX0.264 (V2)05H VDDAX0.736
V6 1.790 06H VDDAX0.288 06H VDDAX0.712
V7 0.390 O7H VDDAX0.308 O7H VDDAX0.692
08H VDDAX0.325 08H VDDAX0.675
09H VDDAX0.340 09H VDDAX0.660
OAH VDDAX0.354 OAH VDDAX0.646
@VDDA=5V,VCOMOUT=H,POL=L OBH VDDA X0.366 OBH VDDAX0.634
Vno. Unit=V (V3)OCH VDDAX0.377 (V3)0CH VDDAX0.623
V1 0.390 ODH VDDAX0.388 ODH VDDAX0.612
V2 1.320 OEH VDDAX0.398 OEH VDDA x0.602
V3 1.885 OFH VDDAX0.408 OFH VDDAX0.592
V4 2.415 10H VDDAX0.416 10H VDDAX0.584
V5 2.815 11H VDDAX0.424 11H VDDAX0.576
V6 3.210 12H VDDAX0.431 12H VDDAX0.569
V7 4.610 13H VDDAX0.438 13H VDDAX0.562
14H VDDAX0.446 14H VDDAX0.554
15H VDDAX0.453 15H VDDAX0.547
16H VDDAX0.459 16H VDDAX0.541
17H VDDAX0.465 17H VDDAX0.535
18H VDDAX0.472 18H VDDAX0.528
19H VDDAX0.478 19H VDDAX0.522
(VA)IAH VDDAX0.483 (V4)IAH VDDAX0.517
1BH VDDAX0.488 1BH VDDAX0.512
1CH VDDAX0.493 1CH VDDAX0.507
1DH VDDAX0.499 1DH VDDAX0.501
1EH VDDAX0.505 1EH VDDAX0.495
1FH VDDAX0.510 1FH VDDAX0.490
20H VDDAX0.514 20H VDDAX0.486
21H VDDAX0.519 21H VDDAX0.481
22H VDDAX0.525 22H VDDAX0.475
23H VDDAX0.530 23H VDDAX0.470
24H VDDAX0.535 24H VDDAX0.465
25H VDDAX0.540 25H VDDAX0.460
26H VDDAX0.545 26H VDDAX0.455
27H VDDAX0.550 27H VDDAX0.450
28H VDDAX0.554 28H VDDAX0.446
29H VDDAX0.558 29H VDDAX0.442
(V5)2AH VDDAX0.563 (V5)2AH VDDAX0.437
2BH VDDAX0.568 2BH VDDAX0.432
2CH VDDAX0.573 2CH VDDAX0.427
2DH VDDAX0.578 2DH VDDAX0.422
2EH VDDAX0.583 2EH VDDAX0.417
2FH VDDAX0.588 2FH VDDAX0.412
30H VDDAX0.593 30H VDDAX0.407
31H VDDAX0.598 31H VDDAX0.402
32H VDDAX0.603 32H VDDAX0.397
33H VDDAX0.609 33H VDDAX0.391
34H VDDAX0.615 34H VDDAX0.385
35H VDDAX0.621 35H VDDAX0.379
36H VDDAX0.626 36H VDDAX0.374
37H VDDAX0.632 37H VDDAX0.368
(V6)38H VDDAX0.642 (V6)38H VDDAX0.358
39H VDDAX0.648 39H VDDAX0.352
3AH VDDAX0.656 3AH VDDAX0.344
3BH VDDAX0.665 3BH VDDAX0.335
3CH VDDAX0.677 3CH VDDAX0323
3DH VDDAX0.693 3DH VDDAX0.307
3EH VDDAX0.719 3EH VDDAX0.281
(V7)3FH VDDAX0.922 (V7)3FH VDDAX0.078
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5.4. Input Video Formats

NV 3035C should support 22 types of input video formats:

# For mat Sub-typel Sub-type2 Comments |
5 soiowia L noEe
RGB (NTSC only)

(3) 24-bit parallel AN L
4 P DE mode
(5) 1440 only, Mode A Ch/Y/CrlY
(6) NTSC Mode B Cr/YICblY
() 1440 only, Mode A Chbiy/CrlY
®) CCIRG56 (YUV) PAL 280 lines Mode B Cr/YICoIY
(9) 1440 only, Mode A Chiy/CrlY
(10) PAL 288 lines Mode B Cr/YICblY
(1) Mode A Ch/Y/CrlY
(12) 1440, NTSC Mode B Cr/YIChIY
(13) 1440, PAL 280 Mode A Cb/Y/CrlY
(14) lines Mode B Cr/Y/CblY
(15) 1440, PAL 288 Mode A Cb/Y/Cr/Y
(16) lines Mode B Cr/YIChlY
(17) GElREIL DY) 1280 NTSC Mode A ChIYICIIY
(18) ' Mode B Cr/YIChlY
(29) 1280, PAL 280 Mode A Ch/Y/CrlY
(20) lines Mode B Cr/YICblY
(21) 1280, PAL 288 Mode A Cb/Y/CrIY
(22) lines Mode B Cr/YIChlY

Support 2 type of color encode systems. RGB (8-8-8) and YUV (Y CbCr) 4:2:2.

YUV4:2:2:

Displaypivet= | | | | | | | |
[
Col| oo Crl | Y1 Cb2| w2 | Cr2| ¥3 |

Y isthe luminance (Luma) factor, it is the brightness of the pixel. Cb and Cr is the chrominance (Chroma) for

“blue” and “red” sub respectively.

5.4.1. RGB (NTSC) input timing

(1) HV modetiming: DE signal is not necessary, host float this pin.

Horizontal:

NewVision Microelectronics, I nc.
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CL KM Arperoy:
ARl L *or 2dbil rreale
2T L or Zhil riwele
vl
150 li 1 1vzle) I
- Az live Zrea (0 |
TILIF i es
S-LtIFsBd ypcles !
I

CLEIN H{% {%{ ----- { IEEEER
DIM[23:0] : )..( :>-< :

, Han cwcilis Sk Funen
IEE=Tpph, 20 Cpiles]

>

Toval qea i SA-Lt I F A28 cpcles
S-LiIF AT Cplas

Vertical:
: Tw =253 lines »l
veD—f<rh= T w ' B
| emep A3t | Actug area = 30 033 Il X .
! ‘ TTre ! |
|13D{}{—-}{}|‘{|‘$ _____ ﬂﬂﬂﬂmﬂﬂﬂ
|
taa Enlninlnl uEE

(2) DE mode: Hsync and Vsync are not needed in DE mode, host float these p| ns.

CLEIN frewposray:
EdFAL L *or 240l reesle
278 L o Elsil recale

il czlmcck } % { { { % “““ % } { {

oC ! ! .
| | |
Dk [25:0] inwalin] _P( X Hib Y inwalil X 1 X 2na X
* X:X mel : [HITEREICHE N WA : e I r

N Neamoe AR IF
| M=520 "% S-En | F
==
|

|

|

|

| #4-Ea | F: 405 cucles
: AR TF 1715 nees
|

2nd ard 240

D S X frvwetli] //3@< et
or L[] m//ﬂ M

Mz e 240 Laes

A\ V

o= IAnE

*Notes:

(1) both CLKIN, HSD, VSD and DE supports active polarity selection. In the diagrams above, the VSD and HSD is low
active, CLKIN samples data at negedge, DE is high active, and however, other kinds of polarity of these signals are
al so supported.

(2) signal relationship timing specification please refers the reference datasheet.

5.4.2. CCIR601 input timing

Features of the CCIR601 supported by this chip:

(1) only 8-bit I/F supported.

(2) Both PAL and NTSC support. For PAL, both 280 and 288 lines supported.

(3) Both 1440 and 1280 horizontal cycles are supported.

(4) For al supported CCIR601 input format, the data sequence can be two types: mode A is Cb/Y/Cr/Y, mode

NewVision Microglectronics, Inc. Ver. 0.5 Page 11
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BisCr/Y/ChIY.

Horizontal signal:

CLE M e
2d 54 Lz lor 1 2B0-oysle mivde
2T L lor 1dd0-sysle imwde

HeO —_PI‘_|<—T'I.-|$I':"-'\-i::|IIIi 1iyre |

D=1 AL
[WETE]
h-1iede B

I
| H=E121 123 oo nranch :
Tital n0a = 171G et LD Lo e !
T [N R T |

A

e ———
s =Ty 20 IR0

|
|

|

T

|

|

1

: | H=3 10 4D Lo e necnch
|

|

I

|

|

! “ua F44 I HT 3Ch

For CCIR601, 1 image frame= 1 odd field + 1 even field.
The odd/even filed is recognized by the inter relationship of Hsync and Vsync signals. A coincident low

transition of both HSYNC and VSY NC inputs indicates the start of an odd field. A VSYNC low transition
when HSYNC is high indicates the start of an even field.

Odd Field
HSYNC
The width of the VSYNC pulse do not affect

VSYNC the recognition of O/E field
Even Field

HSYNC

The width of the VVSYNC pulse do not affect
VSYNC the recognition of O/E field |
Vertical signal:

NewVision Microglectronics, Inc. Ver. 0.5 Page 12
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Active Area Vertical Blank Active Area
VSD Even Field J QOdd Field
tvs (odd)
PAL288: 622 | 623 | 624 | 625 | 1 | 2 | 3 7|89 | 20 | 21| 22 | 23 | 24
PAL280: | 622 | 623 | 624 | 625 | 1 | 2] 3 7] 8|9 | 20 | 21 | 22 | 23 | 24
NTSC:\522\523\524‘525‘1\2\3 78|09 | 20 | 21 | 22 | 23 | 24
(R o ey R 1 N O O 1 e B e I T =
Valid ——- r .......
data
Active Area Vertical Blank Active Area
Odd Field | J Even Field
— tvs (even)
PAL288: | 305 | 306 | 307 | 308 | 309 | 310 | 311 323 | 324 | 325 337 | 338 | 339 | 340 | 341
PAL280: | 297 | 298 | 299 | 300 | 301 | 302 | 303 331 | 332 | 333 345 | 346 | 347 | 348 | 349
NTSC: | 257 | 258 | 259 | 260 | 261 | 262 | 263 271 | 272 | 273 | 285 | 286 | 287 | 288 | 289
Valid - r .......
data

NTSC mode: active area=240 lines; PAL 280 mode: active area=280 lines; PAL 288 mode: active area=288

lines.

5.4.3. CCIR656 input timing

The CCIR656 use the YUV color encoding too. The difference of CCIR656 is that sync signals are embedded
into the code stream. By this mode, VSD, HSD, DEN signals are not needed.

Horizontal:

C1RINAnaquerey: 2781z

CHRN_ 3 A A A e M R R A T R S T

raw Code |
|
|

[EHTH }
|

T G () (D €D, G () D (LD S
i

Mok

[

(L) )

15dD)

EAV/SAV Format:
The“XY” bytein EAV/SAV playsacritical role for synchronization:

M= ="y FFF |PL.)
—p. FTR |RTAM

XY B7 B6 B5 B4 B3 | B2 | B1L | BO
EAV 1 F \% H Protection bitsby ITU 656
SAV 1 F V H Protection bitsby ITU 656

F: Field bit. Thisisfor vertical timing. F=0 indicates thisis the line of the 1% field (odd field). F=1 indicates this
isthe line of the 2" field (even field).

V: Vertical blanking bit. Thisisfor vertical timing. V=1 indicates vertical blanking lines, V=0 indicates an

active video line.

H: Horizontal recognizing bit. H=0: SAV, H=1: EAV.

NewVision Microelectronics, I nc.
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Vertical:
Odd Field : Even Field :
| |
| |
LT G G €53 €)= (1) SR €59 €1 e G e
Verticd | N= 240 (NT Vertical | N= 240/ (NTSC)
blanking ! 280 (PA 380) blanking ! 280{(PAL 280)
! 288 (PAL 269) ! 288 (PAL 289)
INTSC: typ. 201inds  Activevideo | NTSC:typ.20linds Activevideo
PAL: typ. 25lins PAL: typ. 25lins
XY[5] V: [ ] | | me
XY[6] F: | | [ |
5.5. CCIR601/656 I nput Video Resizing
Input image size (1 field):
NTSC PAL-280 PAL-288 Display
CCIR601-1440 720RGB* 240 720RGB* 280 720RGB* 288 320RGB* 240
CCIR601-1280 640RGB* 240 640RGB* 280 640RGB* 288 320RGB* 240
CCIR656-1440 720RGB* 240 720RGB* 280 720RGB* 288 320RGB* 240

5.5.1. Horizontal (X-direction) scale down method

For 640RGB (1280 clocks) source input: 640RGB-> scale down to 320RGB (2:1).
For 720RGB (1440 clocks) source input, there are four types of skip & scaling method for choice:

HDNC1-0 Scaling Ratio
00 720RGB - (scale down) 320RGB 94
01 720RGB~>(skip L/R 10RGB) 700RGB-> (scale down) 320RGB 35:16
10 720RGB~>(skip L/R 20RGB) 680RGB-> (scale down) 320RGB 17:8
11 720RGB-> (skip L/R 40RGB) 640RGB-> (scale down) 320RGB 2.1

v"  HDNCJ1:0]=2'b00 (1280 clocks)
1280 clk = 640 RGB - 320 RGB

Scaleratio: 2:1
1 2 3 45 6 7 8|9 10 11 12 13 14 15 16
Input o0 00 00 00 0600 00006 00
2 4 6' 8 10 12' 14 16" |AVGY=0: Y2n' =Y2n
AVGY proc. ([ J ( { ([ o o [ J @ AVGY=1:Y2n' =(Y2n+Y2n-1)/2
2 4 6 g 10 12 14 16
Direct Skip [ () ) [ [ [ [ @ (nochange)
o 2 4 6 g 10 12 14 16
Weighting skip Py Py Py PY ° Py Py Py (no change)
No skip.
v HDNCJ1:0]=2'b00 (1440 clocks)
1440 clk = 720 RGB = 320 RGB
Scaleratio: 9:4
NewVision Microglectronics, Inc. Ver. 0.5 Page 14
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bl o

1 2225 6 7 &8 13111713 4 131517 13132031 77 35 72 26 26 77 2K 20 22 20 22 12 L0605 17 18 rEE

It 0000000000O0C0OCOCO 0000000000000000O0O0COCGOCGOCGOCFF 0000

e oo L O - B C T B R E T T~ S| S T . e [ S O | TE T3

WA, @ @ e 6 e 6 e e 0 o e o 066 06 06 0 o o

AL N VR COR R N TR e S e T F 1 715703

MaiSe 0, @, @, @, P 0, O, 0, O, O O, 0, 0 :F 6, O, 6 O o o o

ol 2 s W w (I H 1 13 I B - 71z

- SR L~ B |- e o

w9 e, @, 8 0,0 6, 0 0 6 0. 8 . o o o o o o

AVGY=0, Y2n'=Y2n; AVGY =1, Y2n'=(Y 2n+Y 2n-1)/2.
After AVGY process, the scaleratio is 9:8 (360 - 320).

For direct skip, skip the 5" data every 9 counts; for weighting skip, skip the 5" data every 9 counts, and the 6"

datais the average of the 5" and 6" data. (This averageinclude Y, Cb and Cr factors.)

v HDNCJ1:0]=2'b01
1440 clk - 720 RGB - (Skip right/left 10 RGB) 700 RGB - 320 RGB
Scaleratio: 35:16

1 1011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Input @ 000000000000000000000C0OCGOCGCOGDOIOS
AVGY proc 2' 10 12 14 16 18 20 22 24 26 28 30 32 34 36
. 9@ @, 6, 0 O 6 6 & o ' 6 e o e
o map.skp 12 14 16 18 20 22 26 28 30 32 34 36
Direct Skip P s @ 0, & o O O o o o .11 .12 .13
12 14 16 18 20 22 (24'+269/2 28 30 32 34 36

Weighti SEIP.-... SEIP
eslgkiplng 1o s & O 0, O, L .8 .9 .10 .11 .12 93

37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66
npt 0O 0000000000000 0000000000000OCGOFS
3 4

8 40 2 44 46 48 50 52 54 56 58 60 62 64 66
AvGYpree @, @, @, o o, e o o o o o , @, @ @
. . 38 40 42 44 46 50 52 54 5 58 60 62 64 66
DirectSkip @ @ @ @ GKIP @ e o 'y o o
1 2 3 4 5 8 9 10 91 1 2 3 f
Welghtin 38 40 42 44 46 (48+50)/2 52 54 56 58 60 62 64 66
s?(ip 90, 0, 0 0 o o, 0 6 & o o o ]
676869 7071727374757677 7879 8081828384 ARALNA 71 71 72
npt 0000000000000 00O0OS X N 200
68 70 72 74 76 78 80 82 84 710" 712 718 720
AVGY proc. e 6 O o o o, o O T e o o @
Direct Skip 68 ZHIP 72 74 76 78 80 82 84 7
o - e o o o o6 o o *1 FHIP o SHIP
Weidhi 68  (70+72)2 74 76 78 80 82 84 710
el n
s?(ip 9 .5 o 0 o o .11 o, e, @ SHIP SKIP

AVGY=0, Y2n'=Y2n; AVGY =], Y2n'= (Y2n+Y 2n-1)/2.

After AVGY process, the scaleratio is 35:32 (350 - 320).

For direct skip, skip the 6", 19™, 30" data every 35 counts;

For weighting skip, skip the 8", 19", 30" data every 35 counts and the 7", 20", 31% data are:
D(7") = [D(6M+D(7M)]/2
D(20™ = [D(19")+D(20")]/2
D(31%) = [D(30™)+D(31%)]/2

v HDNCJ1:0]=2'b10
1440 clk - 720 RGB - (Skip right/left 20 RGB) 680 RGB - 320 RGB
Scdleratio: 17:8

NewVision Microelectronics, I nc. Ver. 0.5
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1 2 sl irizad
Innat o0 Y o ®
2' z0 A | o)
PYET RS, @ e

* F .1 ......... .l:- .1 .2 --------- ...
R | o)

|HILY A BT SKIP - SEIP @1 @> [

i F | o]
AT 1T SKEIP e SEIP .1 .2 ......... [

JEITIEID 4040 47
0000000

5 40 4r

° o

. IKIP @,

0 47

FlEed=,  dF
20, ©,

HT =}
AVGY=0, Y2n'=Y2n; AVGY =1, Y2n'=(Y2n+Y 2n-1)/2.
After AVGY process, the scaleratio is 17:16 (340 - 320).
For direct skip, skip the 9" data every 17 counts; for weighting skip, skip the 9" data every 9 counts, and the
10" datais the average of the 9" and 10" data.

v HDNC[1:0]=2'b11

4 RARERATINTI M 71 e

Ea LR e T b
----- ®... .16 17 .1 .|:-
x| [Tl =
[ ) ® @ :GKIP-— SKIP
""" 17716
x| ns T

--------- ([ J SEIP - SEIP
""" ® 17 16 .17

1440 clk = 720 RGB > (Skip right/left 40 RGB) 640 RGB - 320 RGB

Scderatio: 2:1

The same as HDNCJ[ 1:0]=2"b00, 1280 clk mode.

5.5.2. PAL Decimation for CCIR601/656 mode

PAL280: direct skip up/down 40 lines.
PAL288: direct skip up/down 44 lines.

5.5.3. Display mode for CCIR601/656

WNSEL1 WNSELO Display Mode
0 0 Normal display(Default)
0 1 Narrow display
1 0 Wide display
1 1 234-Line
Normal display:
320

240

Narrow display:

Remove the fourth column in every four columns (initial 40 columns and last 40 columns display black).

NewVision Microelectronics, I nc.
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240

I 320
Widedisplay:

Remove the fourth linein every four lines. (initial 30 lines and last 30 lines display black)

|

240

4]

234-Line

w |

3

Theinitial 3 linesand last 3 lines are removed and display black.

NewVision Microelectronics, I nc.
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5.6. 3-Wire SPI

3-Wire Command For mat
NV 3035C uses the 3-wire seria port as communication interface for all the function and parameter setting.

3-Wire communication can be bi-directional controlled by the “R/W” hit in address field. NV3035C 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 also. During read operation, external
controller should float SPDA pin under “Hi-Z phase” and *“Data phase’.

Refer to the section of “3-Wire Timing Diagram” for the detail timing, please.

el ~s[] ";" |- Peia[7:17] N ALY {108 Py
=R I N
TS CB €0 € €D €5 €2, €3 )60 €263 60,6, 6D €2 SIS T S

S P AV AT A AV abS i Gy SataVaVAVAVAVAY s FATS

3-Wire Command Format;

Bit Description
D15-D10
D9 WI/R control bit:*1” for Write; “0” for Read.
D8 Hi-Z bit during read mode. Any data within this bits will be ignored during write mode.
D7-DO Data for the W/R operation to the address indicated by Address phase.

3-WireWriter For mat:

MSB LSB
D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 [ D6 | D5 | D4 | D3 | D2 | D1 | DO
Register Address [5:0] 1 X DATA (Issue by externa controller)

3-Wire Read Format:

MSB LSB
D15 | D14 | D13 | D12 | D11 | D10 | DO | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Register Address [5:0] 0 | Hi-z DATA (Issue by NV3035C)

NewVision Microglectronics, Inc. Ver. 0.5 Page 18
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6. Command Description
6.1. RegistersTable

Following table list the default 3-Wire control registers and bit name definition for NV 3035C. Refer to the next
section for detail register function description, please.

NV 3035C 3-Wire Control Register List (Default)

3-Wire Registers Register Description
D[15:10] Name I nit. R/W Function Description
000000b R0OO 03h R/W System control register
000001b RO1 00h R/W Timing Controller function register
000010b R0O2 03h R/W Operation control register
000011b R0O3 CCh R/W Input data Format control register
000100b R0O4 46h R/W Source Timing delay control register
000101b R0O5 0Dh R/W Gate Timing delay control register
000111b RO7 00h R/W Internal function control register
001000b R08 08h R/W RGB Contrast control register
001001b R09 40h R/W RGB Brightness control register
001011b ROB 88h R/W R/B Sub-Contrast control register
001100b ROC 20h R/W R Sub-Brightness control register
001101b ROD 20h R/W B Sub-Brightness control register
001110b ROE 2bh R/W VCOMDC Level Control Register
001111b ROF A5h R/W VCOMAC Level Control Register
010000b R10 04h R/W VGAM2 level Control Register
010001b R11 24h R/W VGAMS3/4 level control register
010010b R12 24h R/W VGAMS5/6 level control register
011101b R1D 00h R/W OTP operation control register
011110b R1E 00h R/W OTP operation control register
011111b R1F 00h R/W OTP operation control register

NV3035C 3-Wire Register Bit Definition (Default)

3-Wire Control Register Bit Map
Reg. | Bit[7] Bit[6] Bit[5] Bit[4] Bit[3] Bit[2] Bit[1] Bit[0]
ROO PAT3 PAT2 PAT1 PATO PWMPDB X STBYB RESETB
RO1 X X X SWD2 SWD1 SWDO DITHB CFTYP
RO2 SK'BMO HDNC1 HDNCO X FPOL VSET UPDN SHLR
RO3 | DENPOL | CLKPOL HSDPOL VSDPOL SEL3 SEL2 SEL1 SELO
RO4 DDLY7 DDLY6 DDLY5 DDLY4 DDLY3 DDLY2 DDLY1 DDLYO
RO5 X HDLY6 HDLY5 HDLY4 HDLY3 HDLY2 HDLY1 HDLYO
RO7 FRAD1 FRADIO] INVSL[1] INVSL[Q] PAL PALM AVGY
ROS X X X CON4 CON3 CON2 CON1 CONO
NewVision Microglectronics, Inc. Ver. 0.5 Page 19
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RO9 X BRI6 BRI5 BRI4 BRI3 BRI2 BRI1 BRIO
ROA | HUE[3] HUE[2] HUE[1] HUE[O] SAT[3] SAT[2] SAT[1] SAT[O]
ROB | SCONB1 | SCONBO SCONR1 SCONRO

ROC X X SBRIR5 SBRIR4 SBRIR3 SBRIR2 SBRIR1 SBRIRO
ROD X X SBRIB5 SBRIB4 SBRIB3 SBRIB2 SBRIB1 SBRIBO
ROE X OTP BYPS | VCDCSL5 | VCDCSL4 | VCDCSL3 | VCDCSL2 | veDCSL1 | VCDCSLO
ROF | VGLSL1 | VGLSLO VGHSL1 VGHSLO | VCACSL3 | VCACSL2 | VCACSL1 | VCACSLO
R10 X X X GAMEN X V2GAM2 | V2GAM1 | V2GAMO
R11 X X V4GAM2 | V4GAM1 | VAGAMO | V3GAM2 | V3GAM1 | V3GAMO
R12 X X V6GAM2 | VB6GAM1 | V6GAMO | V5GAM2 | V5GAM1 | V5GAMO
RID | PDIN[7] PDIN[6] PDIN[5] PDIN[4] PDIN[3] PDIN[2] PDIN[1] PDIN[O]
RIE | PPROG PSWSL PWE POR PTM[1] PTM[O] PA[1] PA[O]
R1F OTPSEL
R20 WNSEL[1] | WNSEL[O]

*Note: Register function active at the falling edge of VSD except STBY B, RESETB register bits.

Registers list below require Vsync trigger:

DITHB, CFTYP, FPOL, VSET, UPDN, SHLR, DDLY, HDLY, INVSL, CON, BRI, HUE, SAT, SCONB, SCONR,

SBRIR, SBRIB.

6.2. Command Descriptions

ROO: System Control Register

Bit Name Initial R/W

Description

Bit[7:4] | PAT[3:0] | 0000b

Internal Test Pattern Selection.
PAT[3:0]: Select chip embedded test pattern.

PWMPDB 0b (R)

Internal PWM controller Power Down bit.

Bit [3] RIW PWMPDB="0", internal PWM controller will be shut down;
PWMPDB="1", internal PWM controller normal operating.

Bit[2] - - -

R) Standby Mode function control.

Bit [1] STBYB 1b RIW STBYB="0", TCON, Source output will turn off and outputs are High-Z.
STBYB="1", Normal operation.
Global Reset Register.

Bit [Q] RESETB 1b R/W | Write“0” to reset whole chip. This bit will set to “1” automatically after

chip was reset.

PAT[3:0]: Embedded Auto Test Pattern Selection Register

PAT[3:0] Test Pattern Note
O00H Disable Internal Test Pattern Function Default
O1H White
02H Black
03H Red
04H Green
05H Blue
06H Yellow
Oo7H Cyan
08H Magenta
09H Gray Level 8

NewVision Microglectronics, Inc. Ver. 0.5 Page 20
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O0AH Gray Level 16

OBH Color Bar

OCH Checker Board

ODH Cross Talk Pattern

OEH Horizontal Flick Pattern
OFH Test Pattern Auto Run Mode

RO1: Timing Controller Function Register

Bit Name Initial | R/W Description

Control and switch the relationship between the R, G, B and outputs.

Bit[4:2] | SWD[2:0] | 000b | R/W This register is used to match different types of color filters on LCD panel.

Dithering enable. Active low.

DITHB="0", Dithering on, (Pseudo 8-hits resolution). (Default mode).
Bit[1] DITHB ob RIW |[r)1|p-|l-1|t-|5aTa)l Dithering off, (6-bits resolution, truncation last 2-bits of the
Note : Recommend user to enable this function under all modes except for
18 bit RGB input application.

Color Filter Type Select. Select Delta or Stripe mode for data arrangement.

: CFTYP="0", Stripe mode, Data arrangement keep in the “odd line” state
Bit[0] CFTYP Ob | RIW | of swp[2:0] selection. ? o

CFTYP="1", Data arrangement controlled by SWD[2:0] setting.

SWD [2:Q] function control:

Output (n=0to 319) Condition
SWD2 SWD1 SWDO
3n+l | 3n+2 | 3n+3
G B R Odd Line
0 0 1 -
B R G Even Line
0 1 X B R G Odd Line
- SHLR="1"
R G B Even Line UPDN="1"
G B R Odd Line
1 0 0 -
R G B Even Line
B R G Odd Line
1 0 1 -
G B R Even Line
R G B Odd Line
1 1 X -
B R G Even Line

Note 1: X=Don't care.
Note 2: Data arrangement will keep in the “odd line” state when CFTY P=0 for stripe mode.

R0O2: Operation Control Register

Bit Name Initial | R/W Description

®) Horizontal data processing algorithms select register.
Bit [7] SKIPMOD Ob RIW SKIPMOD = “0": Horizontal dataweighting skip mode. (Default mode) .
SKIPMOD =*"1": Horizontal data direct skip mode.

N ) (R) | Horizontal Data scaling mode select register.
Bit[6:5] | HDNC[1.0] 00b R/W | Thisfunction is active under CCIR601 and CCIR656 mode only.
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Bit [4]

R Reserve.

Bit[3]

FPOL

Ob

VCOMOUT polarity inverse control.
FPOL="0": VCOMOUT normal polarity (Default mode).
FPOL="1": VCOMOUT inverse polarity.

Bit[2]

VSET

Ob

mode);

Gamma correction source select.
VSET="0",used internal Gamma Reference voltage (VDDA). (Default

VSET="1",used externa Gamma Reference Input (V1~V?7).

Bit[1]

UPDN

1b

Gate Driver Up/down scan control of gate driver.
R) UPDN="0", Shift from down to up,

First line=L240—L239—...—»L2—L1=Last line.
UPDN="1", Shift from up to down,
First line=L1—L2—...—L239—L 240=L ast line (Default mode).

Bit[0]

SHLR

1b

R/W

R Right/L eft sequence control of source driver.
SHLR="0", shift left: Last data=S1«S2«S3...<S960= First data.
SHLR="1", shift right: First data=S1—S2—S3...—S960= Last data.

HDNC [1:0] function setting for different horizontal data skip mode

HDNC1 HDNCO Source Data Data Skip Mode

0 0 1440/1280 clock 720RGB~> (scale down) 320RGB
720RGB= (skip L/R 10RGB)

0 ! 1440 dlock 700RGB-> (scale down) 320RGB
720RGB- (skip L/R 20RGB)

1 0 1440 clock 680RGB > (scale down) 320RGB
720RGB->(skip L/R 40RGB)

1 1 1440 clock 640RGB-> (scale down) 320RGB

RO3: Input Data Format Control Register

Bit Name Initial R/W Description

DEN input pin polarity control.

Bit[7] DENPOL 1b R/W | DENPOL="0", DEN negative polarity.
DENPOL="1", DEN positive polarity. (Default mode).
CLKIN pin polarity control.

Bit[6] CLKPOL Ob R/W | CLKPOL="0", CLKIN negative edge |atch data.
CLKPOL="1", CLKIN positive edge latch data. (Default mode).
HSD pin polarity control.

Bit[5] HSDPOL Ob R/W | HSDPOL="0", HSD negative polarity. (Default mode).
HSDPOL="1", HSD positive polarity.
V SD pin polarity control.

Bit[4] VSDPOL Ob R/W | VSDPOL="0", VSD negative polarity. (Default mode).
VSDPOL="1", VSD positive polarity.

. ) (R) | Input dataformat selection.

Bitf3.0] | SEL[30] | 11000 | pry | Note: Different SEL[3:0] setting resolution in different AC timing.

SEL [3:0]: Data input mode

SEL3 | SEL2 | SEL1 | SELO Data input format Operating frequency
0 0 0 0 CCIR601 YUV 1280 input format (YUV mode A) 24.54MHz
0 0 0 1 CCIR601 YUV 1280 input format (YUV mode B) 24 54MHz
0 0 1 0 CCIR601 YUV 1440 input format (YUV mode A) 27MHz
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0 0 1 1 CCIR601 YUV 1440 input format (YUV modeB) 27MHz

0 1 0 0 CCIR656 Y CbCr input format (Y CbCr mode A) 27/MHz

0 1 0 1 CCIR656 Y ChCr input format ('Y CbCr modeB) 27MHz

0 1 1 0 - -

0 1 1 1 - -

1 0 0 0 8-bit digital RGB input format HV Mode (NTSC only) 27/MHz

1 0 0 1 8-hit digital RGB input format DE Mode (NTSC only) 27MHz

1 0 1 0 8-hit digital RGB through mode input format HV Mode 27MHz
(NTSC only)

1 0 1 1 8-hit digital RGB through mode input format DE Mode 27MHz
(NTSC only)

1 1 0 0 24-hit digital RGB input format HV Mode(NTSC only) 6.4MHz

1 1 0 1 24-hit digital RGB input format DE Mode(NTSC only) 6.4MHz

1 1 1 * -

*Note: Hsync and Vsync will be ignored in DE mode.
Remark: RGB through mode will bypass 3-wire SWD[2:0] function; TCON will not arrange data color mapping.

RO04: Source Timing Delay Control Register

Bit Name Initial R/W Description
Select the HSD signal to 1% input data delay timing
I i Under RGB 8/24 bit mode, Ths=DDLY[7:0], (Unit=CLKIN).
Bit[7:0] | DDLY[7:0] 46h RIW The register value will be update to the different default value each time
when SEL[3:0] changed. Read the section of 9.3 for the detail, please.

*Note: DDLY function will be disabled under 8/24 bit DE mode and PINCTLB=0 condition. The default valuelist in the
section 9.3 will be used when PINCTLB=0.

RO5: Gate Timing Delay Control Register

Bit Name Initial | R/W Description
Bit[7] - - - Reserve
Select the Gate start pulse output delay timing Tvs=sHDLY[6:0], (Unit=HSD).
Bit[6:0] | HDLY[6:0] 0Dh R/W | Theregister value will be update to the different default value each time
when SEL[3:0] changed. Read the section of 9.3 for the detail, please.

*Note: HDLY function will be disabled under 8/24 DE mode and PINCTLB=0 condition. The default value list in the
section 9.3 will be used when PINCTLB=0.

RO7: Internal Function Control Register

Bit Name Initial R/W Description
Bit[7:6] FRADI[1:Q] 00b R/W | Odd frame or Even frame advance control.
Bit[5:4] INVSL[1:0] 00b R/W | Source Driving Mode Selection Register.
(R NTSC or PAL mode selection Only for 601 and 656 mode.
Bit[3] PAL Ob RW PAL="0", Select NTSC Interface mode.(Default mode).
PAL="1", Select PAL interface mode.
(R PAL mode input date format selection.
Bit[2] PALM Ob RTN PAL="0", Select NTSC Interface mode.(Default mode).
PAL="1", Select PAL interface mode.
Bit[1] - - - Reserve
Average YUV interface Luminance Y.
. AVGY=+0",0nly used odd Y sample for YUV conversion.
Bit[0] AVGY Ob RIW AVGY =1",Used odd and even Y sample for YUV conversion.
This function active under YUV mode only!

NewVision Microelectronics, I nc.

Ver. 0.5 Page 23




NV3035C -- 960X240 TFT LCD Single Chip Digital Driver

INVSL [1:0]
INVSL1 | INVSLO Driving Mode Notes
0 0 1-Line Inversion Default
0 1 2-Linelnversion
1 0 Frame Inversion
1 1 Reserved
FRAD [1:Q]
INVSL1 INVSLO Driving M ode Notes
0 0 Default Odd/Even frame Tstv are the same
0 1 Odd frame Even frame Tstv=HDLY setting+1
1 0 Even frame Odd frame Tstv=HDLY setting+1
1 1 Reserve Reserve
R08: Contrast Control Register
Bit Name Initial R/W Description
Bit[7:5] - - - Reserve
Display Contrast level adjustment register. (0.125/Step)
Bit[4:0] CON[4:0] 08h R/W | Adjust range from 0x00(level=0) to Ox1F(level=3.875)
Default value 08h(level=1.0)
R09: Brightness Control Register
Bit Name Initial R/W Description
Bit[7] - - - Reserve
Display Brightness level adjustment register. (2/Step)
Bit[6:0] BRI[6:0] 40h R/W | Adjust range from 0x00(level=-128) to Ox7F(level=+126).
Default value 0x40(level=+0).

ROA: Hue and Saturation Control Register

Bit

Name

Initial

R/W

Description

Bit [7:4]

HUE[3:0]

08h

R/W

YUV Hue level adjustment register. (5 Deg/Step)

Adjust range from 0x00(level = -40 Deg) to OxOF(level = +35 Deg) .
Default value 0x08(level = 0 Deg) .

Cb’ =Cb* cosb+ Cr * sinf

Cr=Cr * cosb+ Cb* sind

Bit [3:0]

SAT[3:0]

08h

R/W

YUV saturation level adjustment register. (0.125/Step)
Adjust range from 0x00(level = 0) to OxOF(level = 1.875).
Default value 0x08(level = 1.00)

*Note: Hue and Saturation function was available under YUV input mode only.
ROB: R/B Sub-Contrast Control Register

Bit Name Initial R/W Description
B Data Contrast level adjustment register. (0.125/Step)
Bit[7:6] | SCONB[1:0] 02h R/W | Adjust range from 0x00(level=0.75) to OxXOF(level=1.125).
Default value 08h(level=1.0).
R Data Contrast level adjustment register.(0.125/Step)
Bit[3:2] | SCONR[1:0] 02h R/W | Adjust range from 0x00(level=0.75) to OxOF(level=1.125).
Default value 08h(level=1.0).

ROC: R Sub-Brightness Control Register

Bit

Name

[ nitial

R/W

Description

Bit[7:6]

Reserve
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Bit[5:0]

SBRIR[5:0]

20h

R/W

R Data Brightness level adjustment register.(1/Step)
Adjust range from 0x00(level=-32) to Ox3F(level=+31).
Default value 20h(level=0).

ROD: B Sub-Brightness Control Register

Bit Name Initial R/W Description
Bit[7:6] - - - Reserve
B Data Brightness level adjustment register.(1/Step)
Bit[5:0] | SBRIBJ[5:0] 20h R/W | Adjust range from 0x00(level=-32) to Ox3F(level=+31).
Default value 20h(level=0).

ROE: VCOMDC Level Control Register

Bit

Name

Initial

R/IW

Description

Bit[7]

Reserve

Bit[6]

OTP_BYPS

Oh

VCDCSL[5:0] data source selection register.

OTP_BYPS="0", VCDCSL [5:0] isread from OTP memory.
OTP_BYPS="1", VCDCSL [5:0] is switch to the 3-wire register memory
when user want to adjust the VCOMDC level for test propose. Refer to
the “TRMEN" control register for the proper OTP write operation.

Bit[5:0]

VCDCSL[5:0]

2bh

VCOMDC level control register (20mV/Step @ VDDA=5.0V).
VCDCSL[5:0]=00h, VCOMDC=1.00V
VCDCSL[5:0]=01h, VCOMDC=1.02V

VCDCSL[5:0]=3eh, VCOMDC=2.24V
VCDCSL[5:0]=3fh, VCOMDC=2.26V

*Note: VCOMDC aways keep 1.86V When VPSW="1". The OTP value effect in VPSW=0.
ROF VCOMAC Level Control Register

Bit Name Initial | R/W Description
- VGLSL level control register.
Bit[7:6] VGLSL 10 R/W VGLSL Level=1V/Step.
e VGHSL level control register.
Bit[5:4] VGHSL 10 R/W VGHSL Level=1V/Step,
. . VCOMAC level control register.
Bit[3:0] | VCACSL[3:0] | 0101 | RIW | \/COMAC level=0.1V/Step @ VDDA =5.0V
VCACSL [3:.0]
VCSL3 VCSL2 VCSL1 VCSLO Level(V)
0 0 0 0 4.6
0 0 0 1 4.7
0 0 1 0 4.8
0 0 1 1 4.9
0 1 0 0 5.0
0 1 0 1 5.1(Default)
0 1 1 0 5.2
0 1 1 1 5.3
1 0 0 0 5.4
1 0 0 1 5.5
1 0 1 0 5.6
1 0 1 1 5.7
1 l * * -

*Note: When VPSW="1". Theregister can’'t be used and VCOMAC aways keep 5.0V.
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Make sureto set VCOMAC < VINT1-0.3V.

VGHSL [5:4]
VGHSL1 VGHSLO VGH(V)
0 0 12
0 1 13
1 1 14
1 0 15(default)
*Note: When VPSW="1". Theregister can’'t be used and VGH always keep 15V.
VGHSL [7:6]
VGLSL1 VGLSLO VGL (V)
0 0 -7(default)
0 1 -8
1 1 -9
1 0 -10
*Note: When VPSW="1". The register can’'t be used and VGL always keep -7V.
R10: VGAM2 Level Control Register
Bit Name Initial | RIW Description
Bit[7:5] - - - Reserve
GAMMA adjustment enable control register. (adjustable voltage for V2-V6).
Bit[4] | GAMEN Ob R/W | GAEN="0" or VSET=1, Gamma correction disabled.
GAEN="1" & VSET=0, Gamma correction enabled.
Bit[3] - - - Reserve
. V2GAM V2 GAMMA voltage level setting. Function enabled when VSET="0"
Bi[20] | "1 | 1000 | RW A Giust level=22mV /Step,

R11: VGAM3/4 Level Control Register

Adjust level=22mV /Step

Bit Name Initial R/W Description
Bit[7:6] - - - Reserve

— i V4 GAMMA voltage level setting. Function enabled when VSET="0".
Bit[5:3] | VAGAM [2:0] | 100b R/W Adjust level=22mV/Step.
Bit[2:0] | V3GAM [2:0] | 100b RIW V3 GAMMA voltage level setting. Function enabled when VSET="0".

R12: VGAMY5/6 Level Control Register

Bit Name Initial R/W Description
Bit[10:6] - - - Reserve

— V6GAM V6 GAMMA voltage level setting. Function enabled when VSET="0".
BIfS:3] | "o 100b | RIW | AGiust level=22mV/Step.

. V5GAM V5 GAMMA voltage level setting. Function enabled when VSET="0".
Bi120 | "2 1006 | RW A Giust level=22mV /Step.

V2GAM/V3GAM/VA4GAM/ V5GAM/V6GAM Level Control Register Setting Table

VXGMA2 | VXGMA1 VXGMAO Voltage level Unit Note
0 0 0 +88 mV
0 0 1 +66 mv Refer to the Gamma Table for the
0 1 0 44 mv default voltage level of V2-V6
0 1 1 +22 mv o
1 0 0 +0(Default) mv
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1 0 1 -22 mV
1 1 0 -44 mV
1 1 1 -66 mV
*Note: x=2, 3,4, 5,6
R1D: OTP Operation Control Register
Bit Name Initial R/W Description
Bit[7:0] PDIN 00b R/W | Program datafor OTP
R1E: OTP Operation Control Register
Bit Name I nitial R/W Description
Bit[7] PPROG Ob R/W | Program mode enabling.
Bit[6] PSWSL Ob R/W | Power supply select.
Bit[5] PWE Ob R/W | Define program cycle.
Bit[4] POR Ob R/W | Generate apulsetoread OTP.
Bit[3:2] | PTM[1:0] 00b R/W | Test mode.
Bit[1:0] PA[1:0] 00b R/W | Programming address.

R1F OTP Operation Control Register

Bit

Name

Initial |

R/W

Description

Bit[0]

OTPSEL

Ob

R/W

OTP bank select.

*Note: Burning data for VCDCSL/VCACSL do not need external HV power supply and can be programmed 3 times.
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7. Power On/Off Sequence
7.1. Power-On Timing Sequence

—» :4— Tror

VCI/VCIP/VDDIO /i ~iice

|
RSTB | /| |

I ™

D iser

} LN
SPI I/F Invalid X valid X
|

STBYB Invalid )I

S
3]

VSD | +_|

VDDA

SO0~S0959 Normal operation

VCOMOUT ————  ground

Normal operation

Backlight

@

_-____________tw
m
m

NN e
SN

7.2 Power -Off Timing Sequence
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|
FETE
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T 1 e ] I I N
|
SC0Ts0acg i yizurd
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8. DC Electrical Characteristics

(Test Condition: VCI=VCIP=3.3V, VDDA=5.0V, VSS=GNDA=VSSP=0V, TA=25C)

Parameter Symbol Min. Typ. M ax. Unit Conditions
Power Supply Voltage VCl 3.0 33 3.6 \
1/0O power supply VDDIO VDD 3.3 3.6 V
Pump circuits supply VCIP 3.0 3.3 3.6 \%
Low power supply VDD 16 1.8 20 \%
Low Level Input Vil VSS - | 02xvDDIO | V | Digital input pins TA=25°C
Voltage
\H/L?Pag:"e' Input vih | osvDDlO | - | VvDDIO | V | Digitd input pins TA=25C
Input Leakage Current li - - +1 pA | Digital input pins
High Level Output i i Digital output pins;
Voltage Voh VDDIO-0.4 VDDIO \% |0h=400uA
Low Level Output i Digital output pins; lol=
Voltage Vol VSS VSS+0.4 \% _400uA
2xvC pump output VINT1 5.2 55 5.8 V | VCIP=3.3V, wio panel loading
Analog circuit power from
Analog power voltage VDDA 45 5.0 VINT1-0.3 V Power Block
VCOMA i i By VCSL[2:0] setting
VCOMAC output level c 4.6 VINT1-0.3 VCOMAC=V e 15 t100mV
By VCDCSL[5:0] setting
VCOMDC output level | ¥ 2P 10 ; 2.26 VCOMDC=
V vepests:opt50my
Positive power supply VGH 14.5 15 15.5 V Gate driver load + procard load
Negative power supply VGL -10 -8 -6 Vv Gate driver load + procard load
Base drive current IDRV - - 10 mA | VCIP=3.3V, DRV=0.7V
DRV output voltage VDRV VSS+0.1 - VCI-0.1 V
DC/DC operating, VBL
Feed back voltage VFB 0.55 0.6 0.65 V current=20maA
_— Vo=0.1V~0.5V &
\éﬁlttaﬁ‘: Deviation of vvd - +20 35 MV | VDDA-0.5V~VDDA-0.1V
P +15 25 mV | Vo=0.5V~VDDA-0.5V
Low-Level Output Force VCOMAC=6.0V
Current of VCOMOUT IOLF - -10 - mA ?)/g\s)M OUT output=0V V.S
. Force VCOMAC=6.0V
High-Level Output O
Current of VCOMOUT IOHF - 10 - mA ;/Cll\(/)M OUT output=6.0V V.S
Source Low-Level _
Output Current loLs - -30 - HA Son=Vo V.S. (Vo+0.9)
Source High-Level _ .
Output Current lons - 30 - HA Son=Vo V.S. (Vo-0.9)
Gate Low-Level Output GOn; Vo=VGL V.S.
Current I0LG ) -250 i HA (VGL+0.5)
Gate High-Leve ) i GOn; Vo=VGL V.S. (VGH-
Output Current |OHG 250 HA 0.5)
STBYB="0", al function are
Chip Stand-by Current Idds - 15 50 pA | shutdown, CLKIN/VSD/HSD
halted
. . No load, CLKIN=27MHz,
Chip Operating Current Idda - 10 - mA Fld=15K Hz
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9. AC Electrical Characteristics

9.1 Input Data

HSD —

CLKIN j

(RGB HV mode)
DIN[7:0]

DIN[7:0]
(RGB DE mode

Format

]

D000

UL Uy U Uy

01 2 3 4 5 6 7 8

HOEEEEEEE 0880008
HEEEEEEEE 080000ae

N
OO0
OO0

sisishy

DEN 5 Active Area |
P Total Area R
Format Total Area Active Area
Input For mat Standard CLKIN(MHz) | HSD(CLKIN) (CLKIN) (CLKIN) Note
8hbit RGB 8hit RGB 27 1 1716 960 960%240
24bit RGB 24bit RGB 6.4 1 408 320
9.2. Time Diagram

Clock and Data | nput Timing Diagram
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HSD e T v L
e ‘ T ?
CLIR
4
7/
DIN[7:0] Lear-1 dalg >< Lot J&a
4
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NewVision Microglectronics, Inc. Ver. 0.5 Page 30



NV3035C -- 960X240 TFT LCD Single Chip Digital Driver ©2013

3-Wire Timing Diagram

s —m@mM8 \_F
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T =24 7777777777

O T CORR GG S CORCY O

Sour ce Driver Output Timing Diagram
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Gate Driver Output Timing Diagram
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FFPOL="L")

e || L DL LD

FFOL="L")

WCOMOUT
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Vertical Timing Diagram (HV Mode)
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Line 1 X Line 2 Line 3 Line N-1 Line N
Mnin 1 T 2 — 3 N-1 — N
|
Imernnl ‘
L3 | -
| DE faling to Internal

/bE faling Internal HS=2clk VS=2048clk

" | H H H J

Tstv: User define

AT

CLKV H H H H H
o | | | H [

| nput Data Timing (24 bit RGB mode for 960x240 @ SEL [3:0]=1100b)

VSD J
HSD Hﬁ 112 13|14 53 254 |

o=

id Li . Default =13 | N isplay lines = 240 I
validLne oo =isies i L E—
HSD J I
e L TR ATUUUULUL JUUUUUUU YU LU YT
" Default=70 "~
pingzz0l (OO OREEEERE®EEER— ®EE®EE®E OO0
piN[1s:8] () X ) E@EEEEEEEE —@eeEeeEE OO0
onzsas) ) O @EEREEEEE EEEREEEE® L
DEN Active Area=320 (RGB)
(DE Mode) Total Area=408 CLKIN

9.3. Specifications
Test Condition: (VCI=VCIP=3.3V,VDDA=5.0V,VSS=GNDA=V SSP=0V,TA=25C)
8 Bit RGB 960 CH Mode

Parameter Symbol | Min. Typ. M ax. Unit Conditions
CLKIN frequency Fclk - 27 30 MHz VDD=3.0~3.6V
CLKIN cycletime Tclk - 37 ns
CLKIN pulse duty Tcwh 40 50 60 % Tclk
Time that HSD to 1% data B .
input(NTSC) Ths 35 70 255 | CLKIN DDLY =70,0ffset=0(fixed)
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24 Bit RGB Mode (@ SEL[3:0]=1100 or 1101)

Parameter Symbol | Min. Typ. M ax. Unit Conditions
CLKIN frequency Fclk 6.1 6.4 8.0 MHz VDD=3.0~3.6V
CLKIN cycletime Tclk 125 156 164 ns
CLKIN pulse duty Tcwh 40 50 60 % Tclk
: st
ES&;N}*‘% HSD to 17 daa| 0 | 4o 70 | 255 | CLKIN | DDLY=70,0ffset=0(fixed)
Par ameter | Symbol [ Min. | Typ. | Max. | Unit | Conditions
System Operation Timing
VDD power source slew time Tror 1000 us From OV to 90% VDD
RSTB active pulse width Trst 40 us VDD=3.3V
Input Output Timing
CLKIN clock time Tclk - 35.7 ns Please refer to timing table(P25)
HSD to CLKIN The - - 1 CLKIN
HSD width Thwh 1 - - CLKIN
VSD width Tvwh 1 - - Th
HSD period time Th 60 | 63.56 67 us
V SD setup time Tvst 12 - - ns
VSD hold time Tvhd 12 - - ns
HSD setup time Thst 12 - - ns
HSD hold time Thhd 12 - - ns
Data set-up time Tdsu 12 - - ns DIN[23:0] to CLKIN
Data hold time Tdhd 12 - - ns DIN[23:0] to CLKIN
DEN setup time Tesd 12 - ns DEN to CLKIN
. . @CIR601/8bit RGB HV mode
Time that V.SD t? 1% line data Tvs 2 13 127 Th Control by HDLY[6:0] setting
NP Tvs=HDLY[6:0]
Timethat CCIR_V to 1% line @CCIR656 NTSC mode Control b
datainput Tvs | 121 20 | 28 ™| HbLY[6:0] setting TV;HDLY[G:S]/
Timethat CCIR_V to 1% line @CCIR656 PAL mode Control b
datainput Tvs 17 25 33 h HDLY[6:0] setting Tv;HDLY[G:%)]
Timethat VSD to 1% line data @24bit RGB HV mode Control b
input Tvs 2 13 1 ™| HbLy[6:0] setting Tvs:HDLY[G:%]
Source output stabletime 1 Tst - 25 30 us 96% final, CL=30pF, RL=2K
Gate output stable time Tost - 500 1000 ns 96% final, CL=40pF
VCOMOUT output stable time Tcst - 4 8 us 96% final, CL=33nF, RL=1000hm
3-wire serial communication AC timing
Serial clock Tspck 320 - - ns
SPCK pulse duty Tscdut 40 50 60 % Tckh/Tspek
Serial data setup time Tisu 120 - - ns
Serial data hold time Tihd 120 - - ns
Serial clock high/low Tssw 120 - - ns
Chip select distinguish Tcd 1 - - us
SPENA to VSD Tev 1 - - us
SPENB input setup time Teck 150 - - Ns
SPENB input hold time Tcke 150 - - ns
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10. Absolute Maximum Ratings

Logic supply voltage, VCI -0.5V to +5VvV
Analog supply voltage, VDDA -0.5V to +7.5vV
Supply voltage, VCIP -0.5V to +5.5V
Supply voltage, V1~V6 -0.3~VDDA+0.3
VGH~VGL -0.3~+25V
Storage temperature -55°C to +125°C
Operating temperature -20C to+85C

Stress above those listed under “ Absolute Maximum Ratings’ may cause permanent damage to the device. These are stress
ratings only. Functional operation of this device at these or under any other conditions above those indicated in the
operational sections of this specification are not implied and exposure to absolute maximum rating conditions for extended

periods may affect device riability.
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11. Chip Bump Information
11.1. Pad Location
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Alignment Mark

Bump Information

Alignment mark dimensioniunii:om)

Left side: Right side
< 15 P 15

a0 an

a5 a5

75 75

a5 a5

n N

Pl e LY 75 75 75
Symbol Dimension(um)

B 17
B3 83
C 100
Cl 127
C2 27
C4 90
D2 57
El 21290(Max)
E2 680(Max)
E4 65(Max)
E5 57(Max)
E6 40

*Remark: Chip dimension include scribe line

NewVision Microelectronics, I nc.

Ver. 0.5

©2013
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Revision history

Version No. Date Page Introduction
0.1 2012-12-6 All New build.
0.2 2013-1-25 P29 DC Electrical Characteristics :

VGL: -10 (Min) ; -8 (Typ.)
Add Pad coordination:

0.3 2013-2-1 P46 Alignment_L: (-10532.5, -222.5)
Alignment_R: (-10532.5, -222.5)
0.4 2013-3-13 P26 VCACSL [3:0]: 0101, level: 5.1V(Default).

P4 Revise SPSW descriptions: “1” is useless.

P5 Add ATPE & VPP2 descriptions.

0.5 2013-08-27 o5 py | instead of TPO~TP18 with (STBYB,UPDN SHLR SEL(0...3] DUM,
PSPA6 |\ DDI0, TEST2, TEST1,FPOL,CPMPDB,PWMPDB, DUM ATPE).

P19 Revise registers RO3 init.: “CCh”".

Information furnished is believed to be accurate and reliable. However, New Vision Microelectronics Inc. assumes
no responsibility for the consequences of use of such information nor for any infringement of patentsor other rights
of third parties, which may result from its use. No license is granted by implication or otherwise under any patent
or patent rights of New Vision Microelectronics Inc. Specifications mentioned in this publication are subject to
change without notice. This publication supersedes and replaces all information if previously supplied.
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