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NT39125

1 DESCRIPTION

NT39125 is a single chip low power CMOS LCD controller/driver for color TFT-LCD displays of 432 gates and 240xRGB
columns. It has a 1.86M-bit (240 x 18bit x 432) display RAM and a full set of control functions. NT39125 offers 9 kinds
microprocessor interfaces: 8080-system (8-bit, 9-bit, 16-bit, 18-bit), 6800-system (8-bit, 9-bit, 16-bit, 18-bit), serial interface. It

also supply 6-bit, 16-bit, 18-bit RGB interface for driving video signal directly from controller.

2 FEATURES

@ Single chip AM-TFT-LCD Controller/ driver with Display RAM.
& Display resolution :
- 240*RGB (H) *432(V)
- 240*RGB (H) *400(V)
- 240*RGB (H) *320(V)
@ Display data RAM (frame memory): 240 x 432 x 18-bit = 1,866,240bit
4 Output:
- 720ch source outputs (240xRGB)
- 432 gate outputs
- Common electrode output
@ Display mode (Color mode)
- Full color mode (Idle mode off): 262k-colors
- Reduce color mode (Idle mode on): 8-colors (3-bit binary mode)
@ Interface mode (Color modes on the display host interface):
- 12-bit/Pixel: RGB= (444)using the 1866k-bit frame memory
- 16-bit/Pixel: RGB= (565) using-the 1866k-bit frame memory
- 18-bit/Pixel: RGB= (666) using the 1866k-bit frame-memory
€ Interface:
- 3-pin / 4-pin serial interface
-\8-bit, 9-bit, 16-bit, 18-bit interface with 8080-series MCU
-.8-bit;-9-bit, 16-bit, 18-bit interface with 6800-series MCU
- 6-bit, 16-bit, 18-bit RGB.interface with graphic controller
& Display features
- Area scrolling
- Partial display mode
- Software programmable color depth mode
€ On chip
- DC/DC converter
- Adjusted VCOM generation
- Separate RGB gamma control
- Oscillator for display clock generation
- Timing generation
- Factory default value (VCOM offset voltage, , etc) are stored on the display module
- 4 preset gamma curve selectable
€ NV Memory (4-times on each function)
- 7-bits for User ID2
- 8-bits for User ID2
- 7-bits for VCOM adjustment
@ Driving Algorithm
- 2 level gate drive with common electrode modulation drive
- Line inversion, frame inversion
€ Supply voltage range
- Analog supply voltage range for VCI to AGND: 2.50V — 3.10V
- 1/0 supply voltage range for IOVCC to GND: 1.65V — 3.10V
- Internal Digital supply voltage range for VDD to GND: 1. 50V — 2.00V
€ Output voltage levels
- Source output voltage range for GVDD to AGND: 3.425V — 5.000V
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- Power supply for driver circuit range for AVDD to AGND: 4.5V — 6.0V
- Common electrode output High voltage range for VCOMH to AGND: 2.5V — 5.0V
- Common electrode output Low voltage range for VCOML to AGND: -2.5V — 0.0V
- Positive Gate output voltage range for VGH to AGND: +10.0V to +15.0V
- Negative Gate output voltage range for VGL to AGND: -12.5V to — 4.5V
4@ Lower power consumption, suitable for battery operated systems
- CMOS compatible inputs
- Optimized layout for COG assembly
- Operate Temperature range: -40°C to +85C
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3 BLOCK DIAGRAM
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4 PIN DESCRIPTION
4.1 Power Supply Pins

Table 4.1.1 Power Supply Pins

Symbol Name Description
VCI, VCILVL | Analog voltage Power supply for analog system
IOVCC Logic voltage Power supply for 1/0 system
VR Analog voltage Power supply for step-up circuit 2
VDD Logic voltage Power supply for internal digital system
AGND Analog GND System ground for Analog system
GND Logic GND System Ground for I/0 system and internal digital system
RGND Logic GND System ground for internal GRAM
MTP_PWR MTP voltage Power supply for MTP programming power

4.2 Interface Logic Pins

Table 4.2.1: Interface Logic Pins

Symbol 1/0 Description
-Display resolution select
-For the-résolufion selectable, please connect thege-piis tothe"FRC.
GM1,GMO Bus width selection
GM1, GMO 00 240*RGB (H) *432(V)
01 240*RGB (H) *400(\)
10 240*RGB, (H)*320(V)
11 Setting disabled
-MCU Parallel interface bus and Serial interface select
IM2,IM1,IMO Bus width selection
000 Parallel 18-bit interface mode (D[17:0])
001 Parallel 9-bit interface mode (D[17:9])
IM2, 1M1, IMO 010 Parallel 16-.biF interface mode (D[17:10], D[8:1])
011 Parallel 8-bit interface mode (D[17:10])
100 Serial interface
101 Serial interface
110 Setting disabled
111 Setting disabled
-8080 /6800 MCU Interface mode select
P68 -P68="1", select 6800-MCU parallel ?nterface
-P68="0’, select 8080-MCU parallel interface
-If not used, please fix this pin at IOVCC or GND level.
-4-line or 3-line Serial interface select.
-4WSPI="1": 4-line Serial interface
4WSPI -4WSPI='0": 3-line Serial interface
-This pin has internal pull-down resistor.
-If not used, please open this pin
-RGB or MCU interface mode selection pin.
RCM -RCM="1", select RGB + SPI interface
-RCM="0, select MCU parallel or serial interface
RESX | I—This signal will reset the device and must be applied to properly initialize the chip. Signal is active
ow.
-Chip select input pin (“Low” enable).
CSX (SCEX) ! -Thispin can br; pzrm(anently fixed “)Low" in MCU interface mode only.
D/CX I - Display data / Command selection pin in parallel interface
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-D/CX="1": Display Data
-D/CX="0": Command
-If not used, please connect this pin to GND or IOVCC

-Read enable in 8080-system interface.
RDX (E) | -Read/ Write operation enable pin in 6800-parallel interface.
-If not used, please connect this pin to GND or IOVCC

-Write enable in 8080-system interface.
WRX (R/WX) -Read write selection in 6800-parallel interface.

(SCL) -In serial I/F, this is used as clock pin for serial interface.
-If not used, please connect this pin to GND or IOVCC

-Data bus in 8080-system interface.

D[17:0] I/O | -Data bus in RGB interface.
-If not used, please connect this pin to GND or IOVCC
SDA /o -Data input/output signal in serial interface.
-If not used, please connect this pin to GND or IOVCC
PCLK | -Pixel clock signal in RGB I/F mode.

-If not used, please connect this pin to GND or IOVCC

-Vertical sync. Signal in RGB I/F mode.

VS ! -If not used, please connect this pin to GND or IOVCC
HS | -Horizontal sync. Signal in RGB I/F mode.
-If not used, please connect this pin.to GND ox [OVCC
DE | -Data enable signal in RGB_I/F mode:
-If not used, please connect this pin to GND orMiOVCC
TE o -Frame head pulse signal, which is.used when writing data-to.the internal RAM.

-If not uséd; please open this_pin

4.3 Booster Circuit\Pins
Table 4.4.1: Booster Circuit Pins

Symbol 1/O Description

-Power supply. for the source driver, VCOM drive and step-up circuit 2.
AVDD Power | -Output of step-up circuit 1
~Connhecta-capacitor for stabilization.

-Liquid crystal drive power supply.
VGH Power | -Output of step-up circuit 2
-Connect a capacitor for stabilization.

-Liquid crystal drive power supply.
VGL Power | -Output of step-up circuit 2
-Connect a capacitor for stabilization.

-VCOML power supply.
VCL Power | -Output of step-up circuit 2
-Connect a capacitor for stabilization.

C11+4/-,

C12+/- C -Capacitor connection pin for step-up circuit 1.
C13+/-,
21+, C -Capacitor connection pin for step-up circuit 2
C22+/-, .
C23+/-
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4.4 Driver Pins
Table 4.5.1: Driver Output Pins

Symbol 1/O Description
S1to S720 O Source driver output pins.
G1to G432 o Gate driver output pins.
VCOM O A power supply for the TFT common electrode.
VCOMH 0 Positive voltage oytput of VCQM .
-Connect a capacitor for stabilization.
VCOML 0 Negative voltage Qutput of VC_:.OM.
-Connect a capacitor for stabilization.
GVDD 0 A standard level fgr grayscalg lvoltlage generator
-Connect a capacitor for stabilization.
VREE o Reference voItagveT for power ?.IOCI.('
-Connect a capacitor for stabilization.
4.5 TEST Pins
Symbol 1/O Description
EXTC | -TEST pin, please connect.-this pin to\NOMCC
SMX | -TEST pin, please_conngct this pin to GND,
SMY | -TEST pin, pleasg/connect thisrpinite"GND.
SRGB | -TESTpir, please-connect.thispin to GND.
~Fhese pimhas internal, pull-down resistor.
TEST1~6 ! -TEST pin, please open these_pin.
TESTA~E O! |J--TEST pinyplease open thiese pin:
DUMMYR1 and DUMMYR10, DUMMYR2 and DUMMYR9, DUMMYR3 and DUMMYR4,
DUMMYR5-and DUMMYRS8, and-DUMMYR6 and DUMMYRY7 are short-circuited within the chip for
DUMMYR1-10 - .
COG contact resistance measurement.
-If\not used, please open‘this pin
VGLDMY1~3 - -TEST\piny.please open these pin.
GEXT - -TEST pih, please open these pin.
AGNDDUM1~5 o These pins anq the AGND pin are ghort-cwcmted within the chip.
- Use them to fix the electrical potentials
GNDDUM1~29 o These pins anq the “GND .pln are shprt-cwcmted within the chip.
- Use them to fix the electrical potentials
Reserved pins for the possibility of MIPI function implementing.
GND2 - :
-Please connect these pins to system ground.
Reserved pins for the possibility of MIPI function implementing.
VCI2 - :
-Please open these pin.
IOVCC2 ) Reserved pins for the. possibility of MIPI function implementing.
-Please open these pin.
Reserved pins for the possibility of MIPI function implementing.
CLKP | :
-Please open these pin.
Reserved pins for the possibility of MIPI function implementing.
CLKN | :
-Please open these pin.
DATAP /0 Reserved pins for the. possibility of MIPI function implementing.
-Please open these pin.
DATAN /0 Reserved pins for the. possibility of MIPI function implementing.
-Please open these pin.
loveebumi~2 | o These pins anq the IOVCQ pin are ;hort—cwcwted within the chip.
- Use them to fix the electrical potentials
DUMMY1~24 - | These pins are dummy (not have any function inside)
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5 FUNCTION DESCRIPTION
5.1 MPU Interface

5.1.1 Interface Type Selection

The selection of a given interfaces are done by setting P68 and IM2-0 pins as show in Table 5.1.1 and Table 5.1.2.

Table 5.1.1 Interface Type Selection

P68 | IM2 | IM1 | IMO Interface Read back selection
0 0 0 0 8080 MCU 18-bit Parallel RDX strobe (18-bit read data and 8-bit read parameter)
0 0 0 1 8080 MCU 9-bit Parallel RDX strobe (9-bit read data and 8-bit read parameter)
0 0 1 0 8080 MCU 16-bit Parallel RDX strobe (16-bit read data and 8-bit read parameter)
0 0 1 1 8080 MCU 8-bit Parallel RDX strobe (8-bit read data and 8-bit read parameter)
0 1 0 X Serial interface Via the read instruction (8-bit, 24-bit'and,32-bit,read parameter
0 1 1 X Setting disabled -
1 0 0 0 6800 MCU 18-bit Parallel E strobe (18-bit read data and'8-bit read parameter)
1 0 0 1 6800 MCU 9-bit Parallel E strobe (9-bit read data and 8-bit read parameter)
1 0 1 0 6800 MCU 16-bit Parallel E-strobe (16-bit read data and-8-bit read parameter)
1 0 1 1 6800 MCU 8-bit Parallel E strobe (8-bit read data and 8-bit read parameter)
1 1 0 X Serial interface Via the read instruction (8-bit, 24-bit and 32-bit read parameter
1 1 1 X Setting disabled -

Table 5.1.2 Pin Connection according\to the Interface Type

P68 | IM2 IM1 IMO Interface RDX WRX D/CX Data bus selection
0 0 0 0 8080 MCU 18-bit Parallel RDX WRX D/CX | D[17:0]: 18-bit Data
. D[8:0]: Unused,
0 0 0 1 8080 MCU 9-bit Parallel RDX WRX D/CX )
D[17:9] : 9-bit Data
. D9,D0: Unused,
0 0 1 0 8080 MCU 16-bit Parallel RDX WRX D/CX .
D[17:10],D[8:1]: 16-bit Data
. D[9:0]: Unused,
0 0 1 1 8080 MCU 8-bit Parallel RDX WRX D/CX .
D[17:10] : 8-bit Data
L D[17:0]: Unused,
1 X | rf: - L -
0 0 Serial interface SC Din+Dout: SDA
0 1 1 X Setting disabled - - - -
1 0 0 0 6800 MCU 18-bit Parallel E WRX RS D[17:0]: 18-bit Data
. D[8:0]: Unused,
1 0 0 1 6800 MCU 9-bit Parallel E WRX RS )
D[17:9] : 9-bit Data
) D9,D0: Unused,
1 0 1 0 6800 MCU 16-bit Parallel E WRX RS )
D[17:10],D[8:1]: 16-bit Data
. D[9:0]: Unused,
1 0 1 1 6800 MCU 8-bit Parallel E WRX RS .
D[17:10] : 8-bit Data
D[17:0]: U d,
1] 1 0 | X | Serialinterface - scL - [17:0]: Unuse
Din+Dout: SDA
1 1 1 X Setting disabled - - - -
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5.1.2 General Protocol
For programming of the LCD driver, the general supported protocol is shown in Fig. 5.1.1

(X 1B X 1B X 1B X B X X 1B X TB XP)

S: Start data tranamission
P: Stop data tranamission
TB: tranamission byte

Fig. 5.1.1 Programming protocol

If data write or parameter write is interrupted by any other command, data write command_ orparameter write.command
should be done again to write the remained data or parameter.

Command]1 code (with 3 parameter)

CMDI [+ PARAIl H PARAI2 H PARAI3

Command]1 code is interrupped-by commad?2

CMDI [+ PARAIl H CMD2 |y CMDI [+ PARAI1l H PARAI12 [H PARAI3 {—»

gl |-
- Ll
Command]l with 1% parameter (PARA1) should
be executed again to write remained parameter
(PARA12 and PARA13)

Fig. 5.1.2 Write interrupted sequence
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5.1.3 80-Series Parallel Interface (P68 ="0")

The MCU uses a 11-wires 8-data parallel interface or 19-wires 16-data parallel interface or 21-wires 18-data parallel interface
or 12-wires 9-data parallel interface. The chip-select CSX(active low) enables and disables the parallel interface. WRX is the
parallel data write, RDX is the parallel data read and D[17:0] is parallel data.

The Graphics Controller Chip reads the data at the rising edge of WRX signal. The D/CX is the data/command
flag. When D/CX="1’, D[17:0] bits are display RAM data or command parameters. When D/C="0’, D[17:0] bits
are commands.

The 8080-series bi-directional interface can be used for communication between the micro controller and LCD
driver chip. The selection of this interface is done when P68 pin is low state (GND). Interface bus width can be
selected with IM2, IM1 and IMO.

The interface functions of 8080-series parallel interface are given in Table 5.1.3.

Table 5.1.3 Parallel Interface Function (80-series, P68="Low")

P68 | IM2 | IM1 | IMO Interface D/CX | RDX | WRX Function

0 1 1 Write 8-bit command (D7 to.D0)
0 0 0 0 18-bit 1 1 1 Write 18-bit displaydata (D17 to'DO) or 8-bit parameter (D7 to DO)
Parallel 1 0 1 Read 18-bit display data\(D17 to DO)
1 0 1 Read 8-bit.parameter or status (D7 to DO)
0 1 1 Write 8-bit command (D17 to D10)
. 1 1 1 Write 9-bit-display data (D17 to D9) or 8-bit parameter (D17 to D10)
0 0 0 1 9-bit Parallel
1 0 1 Read 9-bit display data (D17 to D9)
1 0 1 Read 8-bit parameter-or status, (D17 to D10)
0 1 1 Write 8-bit.command(D8 to D1)
16-bit 1 1 ! Write 16-bit display data (D17 to D10, D8 to D1) or 8-bit parameter
-bi
0 0 1 0 (D8 to, D1)
Parallel
1 0 1 Read 16-bit display data (D17 to D10, D8 to D1)
1 0 1 Read 8-bit parameter or status (D8 to D1)
0 1 1 Write 8-bit command (D17 to D10)
. 1 1 1 Write 8-bit display data (D17 to D10) or 8-bit parameter (D17 to D10)
0 0 1 1 8-bit-Parallel
1 0 1 Read 8-bit display data (D17 to D10)
1 0 1 Read 8-bit parameter or status (D17 to D10)
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Write cycle sequence

The write cycle means that the host writes information (command or/and data) to the display via the interface. Each write
cycle (WRX high-low-high sequence) consists of 3 control (D/CX, RDX, WRX) and data signals (D[17:0]). D/CX bit is a control

signal, which tells if the data is a command or a data. The data signals are the command if the control signal is low (='0’) and
vice versa it is data (='1").

r~ -~ o~
VAR 7\ /7 N
\ / \ / \

WRX—/T \ [ ‘
: 1 |

|

D[17:O]—\‘—< i

\ /

P

/ \ / \

\ / \ /
\\ 7 \\’/ \\ /
The host stafs to control The display rtads The'host stops  to
D[17:0] lines when there D[17:0] lines when there __ . niro) D[17:0]
is a falling edge of the is a rising edge of the lines
WRX WRX

Fig. 5.1.3 8080-Series'\WRX Protocol

1-byte command
x 2-byte command )'( n-byte command (number of parameter-=-n-1)
(sXcMDXCMDX PA, XCMDX PA; XpA, XPA_ X P )

CSX o
D/CX _I | \_
RDX J \
WRX T s T T O I O O
DI70] _ XcMDYcMDY PA, XCMDX PA, XPa_ XpPA, T X
Host D[7:0]
AU ien) — XCMDXCMDX PA, XCMDX PA, XpaXpa - X
Driver D[7:0] Hi-Z
(LCD to MPU) 2

CMD: Write command code Signals on D[7:0], D/CX, RDX and WRX pins

PA: Write parameter or RAM data during CSX=" H” are ignored

Fig. 5.1.4 80-Series parallel bus protocol, write to register or display RAM
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Read Cycle Sequence

The read cycle (RDX high-low-high sequence) means that the host reads information from display via interface. The display
sends data (D[17:0]) to the host when there is a falling edge of RDX and the host reads data when there is a rising edge of
RDX.

——-

I~ — ]

\ / \ / \ /
\\f/ \\f/ AN
The display starts to The host reads D[17:0] e display stops to
control D[17:0] lines lines when there is a control D[17:0]
when there is a falling rising edge of RDX

edge of the RDX

Fig. 5.1.5 8080-Series RDX Protocol

Read parameter Read display RAM data.

CMDX.DM X PA XCMDX DM X Data X X Data

av]
N~

CSX

D/ICX

]

RDX N A O O )
| f
CMDXDM)PA)

s D)

WRX _T

aizizi=l

DI70] XD XM~ PA Y—{CMDYDM)~{PA - (PA Y-
Host D[7:0] -\ Hi-Z =\ Hi-Z
(MPU 1o LCD) __XCvp) CMD)
Driver D[7:0] Hi-Z Hi-Z Hi-Z
1D oMPY) {OM)~(PA) (OM)~PA @_;C
CMD: Write command code Signals on D[7:0], D/CX, RDX and WRX pins
PA: Write parameter ot RAM data during CSX=" H” are ignored
Fig. 5.1.6 80-Series parallel bus protocol, read from register
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5.1.4 68-Series Parallel Interface (P68 ="1")

The MCU uses a 11-wires 8-data parallel interface or 19-wires 16-data parallel interface or 21-wires 18-data parallel interface
or 12-wires 9-data parallel interface. The chip-select CSX(active low) enables and disables the parallel interface. The E is the
parallel data Read/Write. The R/WX is the Read/Write flag and D[17:0] is parallel data.

The NT39125 reads the data at the falling edge of E signal when R/WX="1" and Writes the data at the falling of the E signal
when R/WX="0". The D/CX is the data/command flag. When D/CX="1", D[17:0] bits are display RAM data or command
parameters. When D/C='0’, D[17:0] bits are commands.

The 6800-series bi-directional interface can be used for communication between the micro controller and LCD driver chip.
The selection of this interface is done when P68 pin is high state (IOVCC). Interface bus width can be selected with IM2, IM1
and IMO.

The interface functions of 6800-series parallel interface are given in Table 5.1.4

Table 5.1.4 Parallel Interface Function (68-series, P68="High")

P68 | IM2 | IM1 | IMO Interface D/CX | R/IWX E Function

0 Write 8-bit command (D7 to-D0)
Write 18-bit display data (D17-to. DO) or-8-bit parameter (D7 to D0)

18-bit
Parallel

Read.18-bit display data (D17 to DO)

Read 8-bit-parameter or status (D7 to DO)

Write 8-bit command (D17 to D10)

Write 9-bit display data (D17 to, D9) or 8-bit parameter (D17 to D10)
Read 9-bit display data (D17 to D9)

Read 8-bit-parameteror-status (D17 to-D10)

1 0 0 1 9-bit Parallel

e i [N SN RN Y o N (S [N [N

Write 8-bit command.(D8to D1)

Write 16-bit.display data (D17 to D10, D8 to D1) or 8-bit parameter
(D8.to.D1)

Read 16-bit display data (D17 to D10, D8 to D1)

Read 8-bit parameter or status (D8 to D1)

O |O|=[mjOlO|=|~|O|OC

N

16-bit
Parallel

[ S PN

Write 8-bit command (D17 to D10)

Write 8-bit display data (D17 to D10) or 8-bit parameter (D17 to
D10)

Read 8-bit display data (D17 to D10)

O | Ol

1 0 1 1 8-bit-Parallel

< || «— |« ||| «— |« ||| |<|<|<—|<|<

Read 8-bit parameter or status (D17 to D10)
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Write cycle sequence

The write cycle means that the host writes information (command or/and data) to the display via the interface. Each write
cycle (E low-high-low sequence) consists of 3 control (D/CX, E, R/WX) and data signals (D[17:0]). D/CX bit is a control signal,
which tells if the data is a command or a data. The data signals are the command if the control signal is low (='0’) and vice
versa it is data (='1).

R/WX 0
7N 7N VAR
VA /N VR
/I K\ 7 \ / \
1 \ 1 \ ] \
E—0i 1 Y h 1
1 [ ] \ ] 1
| ] ] I | ]
] t t I
D[17:0]——< ] ) ==
\ / \ / \ /
\ 7 \ 7 \ /
\ / \ / \ /
y N N
The host starts to control The display writes The host stops to
D[17:0] lines when there D[17:0] lines. when control D[17:0] lines
is a rising edge of the E there is a'falling edge

of the E

Fig. 5.1.7°6800-Series Write-Protocol

1-byte’command
)K 2-=byte command )i( n-byte/command (number of paramefer = n-1)
(SXCMDXCMDX PA; XCMDX PA PA_,XPA, X P )

csx o
Dicx T | |
RIWX \ /
E I O O O B 2 R R
DIT:0] [ XcmpXcMDX PA, XCMDX PA, PA_ XPA_
Host D[7:0]
MU0 LDy XCMDXCMDX PA; XCMD X PA, PA_,XPA
Driver D[7:0] Hi-Z
(LCD to MPU) 7

CMD: Write command code Signals on D[7:0], D/CX, R/WX and E pins

PA: Write parameter or RAM data during CSX=" H” are ignored

Fig. 5.1.8 68-Series parallel bus protocol, write to register or display RAM
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Read cycle sequence

The write cycle means that the host reads information (command or/and data) to the display via the interface. Each read cycle
(E low-high-low sequence) consists of 3 control (D/CX, E, R/WX) and data signals (D[17:0]). D/CX bit is a control signal,
which tells if the data is a command or a data. The data signals are the command if the control signal is low (='0’) and vice
versa it is data (='1).

D[17:O]_:.‘_<

RWX T

/ \

I A

)
) \
E—F—

\
|
|
3
I
/

/
\ /
~-

The display starts to
control D[17:0] lines

when there is a frising

edge of the E

The host starts reads

D[17:0]
there is
of the E

The display stops to

li h
NS> control D[17:0] lines

afalling edge

Fig. 5.1/9°6800-Series Read-Protocol

CSX

D/ICX

R/WX

D[7:0]

Host D[7:0]
(MPU to LCD)

Driver D[7:0]
(LCD to MPU)

Read parameter

Read display RAM

data

CMDX DM X PA XCMDX DM X Data X X Data

A
o
NS

-

= 1 @

ELL
a

CMD: Write command code

[ [ 3
XeMD XDV~ Pa YH{CMD XDM )~ Pa -1~ {Pn)
Yob)—EZ (G Hi-z

_

Hi-Z . . Hi-Z m PA Hi-Z /ﬂ\

PA: Write parameter or RAM data

ARARARRERERE

N

Signals on D[7:0], D/CX, RDX and WRX pins
during CSX=" H” are ignored

2007/12/18
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Fig. 5.1.10 68-Series parallel bus protocol, write to register or display RAM

Version 0.0.12

With respect to the information represented on this website, Novatek makes no warranty, expressed or implied, including the warranties of

merchantability, fithess for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or
usefulness of any such information.



C NGVATEK NT39125

5.1.5 Serial Interface
The selection of this interface is done by P68, IM2, IM1 and IMO.

The serial interface is a 3-pin or 4-pin bi-directional interface for communication between the micro controller and the LCD
driver chip. The 3-pin serial use: SCEX (chip enable), SCL (serial clock) and SDA (serial data input/output) and 4-pin serial
use: SCEX (chip enable), D/CX (data / command select), SCL (serial clock) and SDA (serial data input/output). Serial clock
(SCL) is used for interface with MPU only, so it can be stopped when no communication is necessary.

5.1.5.1 WRITE MODE

The write mode of the interface means the micro controller writes commands and data to the NT39125. 3-Pin serial data
packet contains a control bit D/CX and a transmission byte and in 4-pin serial case, data packet contains just transmission
byte and control bit D/CX is transferred by D/CX pin. If D/CX is low, the transmission byte is interpreted as. command byte. If
D/CX is high, the transmission byte is stored in the display data RAM (Memory write command), or command register.as
parameter.

Any instruction can be sent in any order to the NT39125. The MSB is transmitted first..The serial interface is'initialized when
SCEX is high. In this state, SCL clock pulse or SDA data have no effect. A falling edge on SCEX enables the serial interface
and indicates the start of data transmission.

3-Line Serial Data Stream Format

Transmission byte (TB) may be a«Command or a Data
A

4 B
MSB LSB
|D/CX|D7|D6|D5|D4|D3|D2|D1|D()|

e o e e

4-l.ne-Serial Data Stream Format

Transmission byte (TB) may be.a.Command or a Data
A

M B
|D7|D6|D5|D4|D3|D2|D1|DO|

Fig. 5.1.11 Serial data stream, write mode

When SCEX is high, SCL clock is ignored. During the high time of SCEX the serial interface is initialized. At the falling SCEX
edge, SCL can be high or low (see Fig 5.1.12). SDA is sampled at the rising edge of SCL. D/CX indicates, whether the byte is
command code (D/CX=0) or parameter/RAM data (D/CX=1). It is sampled when first rising SCL edge (3-line serial interface)
or 8th rising SCLK edge (4-line serial interface). If SCEX stays low after the last bit of command/data byte, the serial interface
expects the D/CX bit (3-line serial interface) or D7 (4-line serial interface) of the next byte at the next rising edge of SCL.
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1) 3-Pin Serial Interface Protocol

&XO TB X XX TB P

2 0 90000000 W& 90000000 6

Driver)
< Command > <«—Command / paramefer. . ,,

Lt | »

X~

SCEX canbe “H” between parameéter/ command and
parameter / command SCL and SDA during SCEX = “H” is
invalid

-
e sa SIS UL LA LA L]
-

2) 4-Pin Serial Interface Protocol
~ (X TB X X TB P
SCEX | ]
W) o LSRR LA ALAALFLALALALS
7 e DEREeEE0E DEEEEEERE
DICX )@ ( @C

Command »ie—Command / parameter
ALY
SCEX canbe “H” between parameter / command and

parameter / command SCL and SDA during SCEX = “H” is
invalid

N

[
Lt i}

A

Fig. 5.1.12 Serial bus protocol, write to register with control bit in transmission
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5.1.5.2 READ MODE

The read mode of the interface means that the micro controller reads register value from the NT39125. To do so the micro
controller first has to send a command (Read ID or Read Register command) and then the following byte is transmitted in the
opposite direction. After that SCEX is required to go high before a new command is send (see Fig. 5.1.13 and Fig. 5.1.14).
The NT39125 samples the SDA (input data) at the rising edges, but shifts SDA (output data) at the falling SCL edges. Thus
the micro controller is supported to read data at the rising SCL edges.

After the read status command has been sent, the SDA line must be set to tri-state no later than at the falling SCL edge of the
last bit (see Fig. 5.1.13 and Fig. 5.1.14).

3-Pin Serial Protocol (for RDID1/RDID2/RDID3/0Ah/0Bh/0Ch/ODh/OEh/OFh command: 8-bit

read)
GX X 18 T8 OBXSX
SCEX || [ ]
e I SR A A A A 2 A S )
(SS%/?) o7 XD6 XDs XD4 XD3 XD2 XD1 XDo Hizh-Z @
E (SS]]))AO) High-2 D7 XD6 XDs XD4XD3 XD2 XD1 (:)

3-Pin Serial Protocol (for RDDID.command: 24-bit read)

KX T8 O 18 (KBXSK )
Seodll [ ]

e T e A
A . | /o
(SS%AI) oo D7XD6 XDs XD4 XD3 XD2 X1 XDO High-2 ; ( ox
- i
g SDA High-Z T
> 1g
E7 600) 290220202001 Xp3 Xp2)Xp1 Yooy

Dummy Clock Cycle

3-Pin Serial Protocol (for RDDST command: 32-bit read)

XX TB O TB CORXSX )
SCEX || [ ]

oo Lt L
SDA , 4 High-Z I /D
SDD) DMX D7 XD6 XD5 XD4 XD3 XD2 XD1 XD0 12 ;  cx

2 SDA High-z V| ENCANCNNYN \

E (SDO) 3XD3D29028027K @@@4@

Dummy Clock Cycle
Fig. 5.1.13 Serial bus protocol, read mode (3-Pin serial interface case)
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4-Pin Serial Protocol (for RDID 1/RDID2/RDID3/0Ah/0Bh/0Ch/0Dh/OEh/OFh command: 8-bit read)

TB

TB

KBXSK )

—

UL LT

T

1l

Xo)

D7 XD6 XD5 XD4 XD3 XD2 XD1 XDO

High-7

High-Z

SCEX ||
_ | osa
8 < —
T | prex

SDA

_ SDD
—
S soa
A (SDO)

®

D7 XD6 AD5 AD4 AXD3 XD2 XD1

4-Pin Serial Protocol (for RDDID command: 24-bit read)

X

0

B

O

TB

UL L L

T

Tt

X0

D7 XD6 XD5 XD4 XD3 XD2 XD1 XDO

High-Z

High-7

SCEX ||
| s
8.~ _
T DICX

SDA

L SDD
—
S " spa
= (SDO)

23XD22)XD21XD20XD19

— Dummy Clock Cycle

4-Pin Serial Protocol (for RDDST command: 32-bit read)

TB

TB

O

XS

n

(~SCEX ||
I N e s e R
8 <
T | DIcx Xo)
SDA 4 High-Z
L (sDD D7 XD6 XD5 XD4 XD3 XD2 XD1 XDO @<
2] SDA High-Z M ,
> 4
-5 SDO) 310300290280027K @@@o
— Dummy Clock Cycle
Fig. 5.1.14 Serial bus protocol, read mode (4-Pin serial interface case)
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5.1.6 Interface Pause

It will be possible when transferring a Command, Frame Memory Data or Multiple Parameter Data to invoke a pause in the
data transmission. If the Chip Select Line is released after a whole byte of a Frame Memory Data or Multiple Parameter Data
has been completed, then NT39125 will wait and continue the Frame Memory Data or Parameter Data Transmission from the
point where it was paused. If the Chip Select Line is released after a whole byte of a command as been completed, then the
Display Module will receive either the command’s parameters (if appropriate) or a new command when the Chip Select Line

is next enabled as shown below.

This applies to the following 4 conditions:
1) Command-Pause-Command

2) Command-Pause-Parameter

3) Parameter-Pause-Command

4) Parameter-Pause-Parameter

5.1.6.1 PARALLEL INTERFACE PAUSE

CSX Pause

DICX X X

RDX

L]

D[7:0] X070 00X,

XD7 to DOX

Command"/ Pause
Parameter

Command /
Parameter

Fig.5.1.15 Parallelbus protocol, write mode — paused by CSX

5.1.6.2 SERIAL INTERFACE PAUSE

&XO TB

O

TB

fSCEX_|
(MPU to
Driver)

SDA - _ KXXeXosoolopoifoo)

n
o)

UL
DOODODDED

-

- _Command / parameter / Data_ i | Command / parameter / Data_
X~
| SCL and SDA during CSX = “H” is invalid |
Fig. 5.1.16 Serial bus protocol, write mode — paused by SCEX (3-Pin serial case)
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5.1.7 Data Transfer Recovery
If there is a break in data transmission by RESX pulse, while transferring a Command or Frame Memory Data or Multiple
Parameter command Data, before Bit DO of the byte has been completed, then NT39125 will reject the previous bits and have
reset the interface such that it will be ready to receive command data again when the chip select line (SCEX) is next activated
after RESX have been High state. See the following example (See Fig. 5.1.17)
If there is a break in data transmission by SCEX pulse, while transferring a Command or Frame Memory Data or Multiple
Parameter command Data, before Bit DO of the byte has been completed, then NT39125 will reject the previous bits and have
reset the interface such that it will be ready to receive the same byte re-transmitted when the chip select line (SCEX) is next

activated. See the following example (See Fig. 5.1.18)

DO

<& »

C

L

D/CX,

<&

GO EREED G © GEN ?
[ scEx ] [
Host RESX < » Wairfor more than 10us
(MPU lo_<
Driv
o sew UL DA Il G
SDA :> D7 X D6 XD5 X D4 X D3 X D2 @@@@@@@ DO C
Command/
» parameter / Data i « Command >
™0\
SCL and SDA during RESX=" “L” is invalid and
next byte becomes command
Fig. 5.1.17 Serial bus protocol, write mode — interrupted by RESX
X X 1B () TB P
’ASCEX_W [
Host
(MPU lo.< SCL __f f j N
Driver)

DD DDDEDD

»

C

Command /
parameter / Data

Break

Command /
parameter / Data

2007/12/18

Fig. 5.1.18 Serial bus protocol, write mode — interrupted by SCEX
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If 1, 2 or more parameter command is being sent and a break occurs while sending any parameter before the last one and if
the host then sends a new command rather than re-transmitting the parameter that was interrupted, then the parameters that
were successfully sent are stored and the parameter where the break occurred is rejected. The interface is ready to receive

next byte as shown in Fig. 5.1.19.

PARA11 is sucessfully sended but PARA12

Break < is breaked and need to be transferred again >
A
CMD1 1 PARAIl H PARAI2 — CMD2
CMD1  PARAILl q PARAI2 | PARAI3 [~»

[

Commandl with 1% parameter (PARA1) should
be executed again to write remained parameter
(PARA12 and PARA13)

Fig. 5.1.19 Write interrupt recovery (serial interface)

If a 2 or more parameter command.is-being sent.and a break occurs by the ‘other command before the last one is sent, then
the parameters that'were.successfully sent are stored and the other-parameter of that command remains previous value.

CMD1

PARAI1

PARA11 is sucessfully sent but the other parameters

Break are not sent and break happeds by the other command
A4 i
CMD2
CMD1 — PARAI1l — PARAI12 H PARAI3 |—»

A

Commandl with 1% parameter (PARA1) should
be executed again to write remained parameter
(PARA12 and PARA13)

2007/12/18

Fig. 5.1.20 Write interrupt recovery (both serial and parallel interface)
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5.1.8 Display Module Data Transfer Modes
The Module has 3 color modes for transferring data to the display RAM. These are 12-bit color per pixel, 16-bit color per pixel
and 18-bit color per pixel. The data format is described for each interface. Data can be downloaded to the Frame Memory by

2 methods.

5.1.8.1 METHOD 1

The Image data is sent to the Frame Memory in successive Frame writes, each time the Frame Memory is filled, the Frame
Memory pointer is reset to the start point and the next Frame is written.

Start

Memory
Write

Start Frame

Image
Data
Frame 1

Image
Data
Frame 2

Image
Data
Frame 3

Stop

5.1.8.2 METHOD 2

Any
Command

Image Data is sent and at the end of each Frame Memory download;.a command is sent to stop Frame Memory Write. Then
Start Memory Write command is sent, and a new Frame is downloaded.

Start
Start Frame | Image Start Frame | Image
Any Any
Memory Data Command Memory Data Command
Write Frame 1 Write Frame 2
Stop
Any

Note:

1) These apply to all Data Transfer Color modes on both Serial and Parallel interfaces.

| Command

2) The Frame Memory can contain numbers of pixels for both Methods. Only complete pixel data will be stored in the Frame

Memory.

2007/12/18
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5.2 DISPLAY DATA RAM (DDRAM)
The NT39125 has an integrated 240x432x18-bit graphic type static RAM. This 1.86M-bit memory allows to store on-chip a

240xRGBx432 image with an 18-bit resolution (262k-color).

There will be no abnormal visible effect on the display when there is a simultaneous Panel Read and Interface Read or Write
to the same location of the Frame Memory.

.| MPU .

I UF 4

Look-up table

Host Interface

LCD Glass
(240x RGB x 432)

A\ls

Latch

Display Data RAM

\%0 X432 x18-bit)

Row
Address Counter

S

Column Address
Counter

)

Line
Address
Counter

Scan
Address
Counter

2007/12/18
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5.2.1 Display Data Formats

5.2.1.1 3-PINS SERIAL INTERFACE FOR DATA RAM WRITE (IM2, IM1, IMO="10X", 4WSPI = ‘0’)
Different display data formats are available for four colors depth supported by the LCM listed below.

-4k colors, RGB 4,4,4-bits input

-65k colors, RGB 5,6,5-bits input

-262k colors, RGB 6,6,6-bits input
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Table 5.2.1.1.1 3-pins SPI write data for RGB 4-4-4-bits input

SPI4W 'O’
IM2,IM1,IMO "10X"
SCEX \

D8 D7 D6 D5 D4 D3 D2 D1 DO D8 D7 D6 D5 D

3 D2 D1 DO D8 D7 Deé D5 D4 D3 D2 D1 DOE

SDA (]

SCL
| Look-Up Table for 4K Color data mapping (12-bit to 18-Bit) |
18-bitx &8-bit
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Table 5.2.1.1.2 3-pins SPI write data for RGB 5-6-5-bits input

SPI4W 'O’
IM2,IM1,IMO "10x"
SCEX \

D8 D7 D6 D5 D4 D3 D2 D1 DO D8 D7 D6 D5 D4 D3 D2 D1 D0§D85D7 D6 D5 D4 D3 D2 D1 DOE

SDA () :

SCL
| Look-Up Table for 65K Color data mapping (16-bit to 18-Bit) |
18-bitx /S—bit
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Table 5.2.1.1.3 3-pins SPI write data for RGB 6-6-6-bits input

SPUW 0"
IM2,IM1,IMO "10X"
SCEX \

D8 D7 D6 D5 D4 D3 D2 D1 DO D8 D7 D6 D5 D4 D3 D2 D1 DO D8 D7 D6 D5 D4 D3 D2 D1 DO

sbA ()

SCL
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5.2.1.2 4-PINS SERIAL INTERFACE FOR DATA RAM WRITE(IM2, IM1, IMO="10X", 4WSPI =‘1")
Different display data formats are available for four colors depth supported by the LCM listed below.

-4k colors, RGB 4,4,4-bits input

-65k colors, RGB 5,6,5-bits input

-262k colors, RGB 6,6,6-bits input

2007/12/18 35 Version 0.0.12
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Table 5.2.1.2.1 4-pins SPI write data for RGB 4-4-4-bits input

SPIAW T
IM2,IM1,IMO "10X"
SCEX \

D/CX ( XX XX X

D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4§D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 DO

sDA ()

SCL
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Table 5.2.1.2.2 4-pins SPI write data for RGB 5-6-5-bits input

SPIAW T
IM2,IM1,IMO "10x"
SCEX \

DICX XX XX X

ED? D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 DOE§D7 D6 D5 D4 D3 D2 D1 DOE

spA () ; ,
SCL
16-bit
| Look-Up Table for 65K Color data mapping (16-bit to'18-Bit) |
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Table 5.2.1.2.3 4-pins SPI write data for RGB 6-6-6-bits input

SPIAW T
IM2,IM1,IMO "10X"
SCEX \

D/ICX ( XX XX X

D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 DO

spA () XD XD CXD
SCL

18-bit
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5.2.1.3 18-BIT PARALLEL INTERFACE FOR DATA RAM WRITE (IM2, IM1, IMO= “000")
Different display data formats are available for four colors depth supported by the NT39125 listed below.
-4k colors, RGB 4,4,4-bits input

-65k colors, RGB 5,6,5-bits input

-262k colors, RGB 6,6,6-bits input

Table 5.2.1.3.1 18-Bits Parallel Interface Set Table

03h X X

2007/12/18 39

With respect to the information represented on this website, Novatek makes no warranty, expressed or implied, including the warranties of

Register | D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO Register
Command | X X X X X X X X X 0 0 1 0 1 1 0 0 2Ch
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Table 5.2.1.3.2 Write 18-bit data for RGB 4-4-4-bits input

IM2-0 _'000'

CSX

D/CX

WRX

L1 L1 L1 L1

R/WX '0'

8080-Series control pins

6800-Series control pins

E_ %

|
|

D17 —<__ - >
D16 —<_ - > |
D16 —<_ - >—
D14 —< = >
DIB—<_ - >—
D12—< - >
D1 —< - >
D10—<__ - >—
D9 —< - -
D8 —<__ - >—
D7 ——<_0 >
D6 ——< 0>
D§ —<_ 1 >
D4 —< 0 >
D3 —< 1>
D2 —< 1 >
D1 —< 0 >
DO —< 0 >—

Y

e,

L

1, Bit

2, Bit

Pixel n

i

Pixel n+1

12-bit&

l12-bit

| Look-Up Table for 4K Color data mapping (12-bit to 18-Bit)

Note: -* = Don't care - Can be set to '0' or '1'
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Table 5.2.1.3.3 Write 18-bit data for RGB 5-6-5-bits input

IM2-0 '000'
csx |
D/CX
WRX | 7© L7 I L * L1
RO o ____________8080Series control pins |
6800-Series control pins
R/WX '0'
E_ [ 1 [y [l [ 1

D17 —<__- >
Dl6—<__ - >
D15 —<_ - >—
D14 —< - >—
DIB—<__ - >—
D12—<_ - >
DI—< - >
Dlo—<__ - >
D9 — - >—
D8 —<__ - S—
D7 —<__ 0 >——r
D6 —<_ 0 >——
D5 —<_ 1T >——
A=< 0 04
D3 —< 1T >—
D2 —< 1T >——
D1 —<_ 0 >——
DO —<_0 >—r

INNEAERER0NNN

Pixel n

Pixel n+1

i

16-bit\

l16—bit

| Look-Up Table for 65K Color data mapping (16-bit to 18-Bit) |

18-bit
Frame H
Memory

Note: -‘ = Don't care - Can be set to

2007/12/18

'0'or 'l

L e
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Table 5.2.1.3.4 Write 18-bit data for RGB 6-6-6-bits input

IM2-0 '000'

csx |

D/CX e
WRX |1 L _f 11 L1
| _ROX " o __________ 8080-Series control pins |
6800-Series control pins
R/WX '0'
E_ % T s S e S WG

S —
P16 >y
D15—<_ - >—
P14 >
D13—<_ >
D1I2— < - >
D gy —
DI0—<___ - >
S S
D8 —<__ - >+
D7 —< 0]
D6 —< 0 >
D5 —<_ T >
D4 — 0 >—
D3 —< T >
D2 —< T >
D1 —< 0 >
D0 —< 0 >

i

Pixel n

Pixel n+1

Frame H
Memory

18-bit

Note: -* = Don't care - Can be set to '0' or '1'

2007/12/18

18-bit

42

With respect to the information represented on this website, Novatek makes no warranty, expressed or implied, including the warranties of

Version 0.0.12

merchantability, fithess for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or

usefulness of any such information.



\ NGVATEK NT39125

5.2.1.4 9-BIT PARALLEL INTERFACE FOR DATA RAM WRITE (IM2, IM1, IMO="001")
Different display data formats are available for four colors depth supported by the NT39125 listed below.
-4k colors, RGB 4,4,4-bits input

-65k colors, RGB 5,6,5-bits input

-262k colors, RGB 6,6,6-bits input

Table 5.2.1.4.1 9-Bits Parallel Interface Set Table

Register | D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO Register
Command | g 0 1 0 1 1 0 0 X X X X X X X X X X 2Ch
3AH D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO Color
X X X X X X X X X
06h 262K-Color
X X X X X X X X X
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Table 5.2.1.4.2 Write 9-bit data for RGB 6-6-6-bits input

IM2-0 '001'

csx |

D/CX ~

WRx £ I R S R L f

RDX "1

R/WX '0'

8080-Series control pins

6800-Series control pins

E_ [

E

\

D17 —< 0 >—
D16 —< 0 >—
D15 —< 1 >——
D14 —< 0 >—
D18 — 1 >—
D12 1
D11 —< 0 >—
D10 =<0 >——

i
it

Rixel'n

Pixel n+1

Note: -* = Don't care - Can be set to '0' or '1'

2007/12/18
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5.2.1.5 16-BIT PARALLEL INTERFACE FOR DATA RAM WRITE (IM2, IM1, IMO="010")
Different display data formats are available for four colors depth supported by the NT39125 listed below.
-4k colors, RGB 4,4,4-bits input

-65k colors, RGB 5,6,5-bits input

-262k colors, RGB 6,6,6-bits input

Table 5.2.1.5.1 16-Bits Parallel Interface Set Table

Register | D17 | D16 | D15 | D14 | D13 | D12 (D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Register

Command | X X X X X X X X 0 0 1 0 1 1 0 0 X 2Ch

3AH D17 | D16 | D15 | D14 | D13 | D12 | D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Color

03h X 4096-Color

X 65K-Color

X 262K-Color

X (1-pixels/
% 3bytes)
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Table 5.2.1.5.2 Write 16-bit data for RGB 4-4-4-bits input

IM2-0 _'010'
csx |
D/CX ~

WRX £ I R S R L f

R/WX ‘0

RDX "1 8080-Series control pins

6800-Series control pins

E_ [} [y T T} [

D17 —<__ - >—F - >H< -

D16—< - >
D15 —<_ - >

D14—< - >
DI3—<__ - >—
D12—<__ - >
D1 —< = >
DI0—<_ - >
D8—<_ 0 >——+<@C1 Bit 2, Bit
D7 <0 _>—
D6 —< 1 —>—<@C1,Bit G2, Bit
D5 —<_ 0 >———<@C1 Bit G2, Bit
D4 1
D3 —< 1 _>—
D2 —< 0 _>—
D1 —< 0 >

YOVLY.

i

Pixel n Pixel n+1

12-bit\ 11 2-bit

Look-Up Table for 4K Color data mapping (12-bit to 18-Bit)

18-bit 18-bit

Frame

Memory 5
] G : G G

Note: -‘ = Don't care - Can be set to '0' or '1"'
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Table 5.2.1.5.3 Write 16-bit data for RGB 5-6-5-bits input

IM2-0 '010'
CSX |
D/CX e
_ROX T o ________ 8080Series control pins |
6800-Series control pins
R/WX '0'
E_T 1 R S s S R S

DI7T—<__ - >
Dle—<_ - >
DI5—<_ - >——

D14

DI3—<_ - >—
DI2— <= >
I
D1I0—<__ - >
Dg—=<_ 0 >
D7 —<_0 >—1
D6 — < T
D5 —<_0 >>——
D4 —< T >
D3 — 1T >—-
D2 —<_ 0 >—

D1

i

i

Pixel n

16-bit&

Pixel n+1

l1 6-bit

Look-Up Table for 65K Color data mapping (16-bit to 18-Bit)

18-bit
Frame
Memory

Note: -* = Don't care - Can be set to '0' or '1'

2007/12/18

X‘l 8- blt
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Table 5.2.1.5.4 Write 16-bit data for RGB 6-6-6-bits input

IM2-0 010’
csx |
D/CX ~

WRX T __f [ D S D L f

RDX "1 8080-Series control pins

6800-Series control pins
R/WX '0'

E_ [}
DI7T—<__- >
DI6—<__ - >
D16 —< - >—
D14 —< - >
DIB—<_ - >—
D12—< - >
D1 —< = >
D10 —<__ - >
Dg—<_ 0 >
D7 —<_ 0 >—
D6 —< 1 >
D5 —<__ 0 >—
D4 —< T _>—
D3 —< 1 >
D2 —< 0 >— - - -
D1 —<_ 0 > - - -

LG

Pixel n Pixel n+1
18-bit 18-bit
Frame H
Memory_J 3
Note: -* = Don't care - Can be set to '0' or '1'
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5.2.1.6 8-BIT PARALLEL INTERFACE FOR DATA RAM WRITE (IM2, IM1, IMO="011")
Different display data formats are available for four colors depth supported by the NT39125 listed below.
-4k colors, RGB 4,4,4-bits input

-65k colors, RGB 5,6,5-bits input

-262k colors, RGB 6,6,6-bits input

Table 5.2.1.6.1 8-Bits Parallel Interface Set Table

Register | D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO Register
Command | o 0 1 0 1 1 0 0 X X X X X X X X X X 2Ch
3AH D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO Color
X X X X X X X X X X
X X X X X X X X X X 4096-Color
X X X X X X X X X X
X X X X X X X X X X
65K-Color
X X X X X X X X X X
X X X X X X X X X X
X X X X X X X X X X 262K-Color
X X X X X X X X X X
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Table 5.2.1.6.2 Write 8-bit data for RGB 4-4-4-bits input

IM2-0 _'011'
csx |
D/CX ~

WRX £ I R S R L f

RDX "1 8080-Series control pins

R/WX ‘0

Pixel'n Pixel n+1

1 2-bit\ j12-bit

Look-Up Table for 4K Color data mapping (12-bit to 18-Bit)

13-bitx &18 bit

Note: -* = Don't care - Can be set to '0' or '1'
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Table 5.2.1.6.3 Write 8-bit data for RGB 5-6-5-bits input
IM2-0 '011'

csx |

D/CX S

WRx 1§ L £ fF L1 L £

RDX '1' 8080-Series control pins

6800-Series control pins
R/WX '0'

N
DI7—< 0 >

D16 0
D15—< T _>—
D14—<"0 >—
DI3—< 1 >
D12—< T >
DIM—<_ 0 >—
DI0—~<_ 0 >

E

i
i

Pixel'n Pixel n+1
16-bit
16-bit\‘

Look-Up Table for 65K Color data mapping (16-bit to 18-Bit)

- 1 8-bitx X1 o

Note: -* = Don't care - Can be set to '0' or '1'
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Table 5.2.1.6.4 Write 8-bit data for RGB 6-6-6-bits input
IM2-0 '011"
CSX |
D/CX e

WRX £ L f L1 L f

RDX '1' 8080-Series control pins

6800-Series control pins
R/WX '0'

e[

R T e M
07— 0| <RIBS —<C1. 51 5> >
D16 0 <RBIE>—<CT. 51>
015 1 <RIBS, 513>
B> <G>
<REB> ~GL B - <G>
<RLBIO> <GB <G

D14— < 0 >
D137 >
D12 7 >
DU D >

DI D T e :

Pixel'n Pixel.n*1

AL

VY

18-bit

Note: -* = Don't care - Can be set to '0' or '1'

2007/12/18 52 Version 0.0.12
With respect to the information represented on this website, Novatek makes no warranty, expressed or implied, including the warranties of
merchantability, fithess for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or
usefulness of any such information.



C NGVATEK NT39125

5.2.1.7 3-PINS SERIAL INTERFACE FOR DATA RAM READ (IM2, IM1, IMO="10X", 4WSPI = ‘0’)
Table 5.2.1.7.1 READ data for RGB 6-6-6-bits output

SPI4wW 0’
IM2,IM1,IM0 "10X"

scex \

SDA(Host) { XX )\ 4152
SDA(Driver) Hiz N XXX OOEKED) - - CXTXE - TN

S TN g e e el g e e e e B e G
Cor(réng)and 5 Dummy Clocks PIXEL-1 data BIXEL D Gata < v e rsowmessstuie | PIXELN data

Read data format as below

D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

X AXDEEOEED X XD

Note : *-* = Don't care — Can be '0' or '1'
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5.2.1.8 4-PINS SERIAL INTERFACE FOR DATA RAM READ (IM2, IM1, IMO="10X", 4WSPI =‘1")
Table 5.2.1.8.1 READ data for RGB 6-6-6-bits output

SPI4W 1’
IM2,IM1,IMO "10x"

SCEX \

H
D/

D/CX ox

SDA(Host) (X Hi-2

SDA(Driver) A XD D) - O -\ 2 N
SO I Bl 1 el Bl e e S e

Command PIXEL-1 data PIXEL-2data . s orevsavirreeaeess PIXEL-N data

(2E) 8 Dummy Clocks

Read data format as below

D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13/D12 D11 D10 D9 D8 ' D7 D6 D5 D4 D3 D2-+D1 DO

X EXEXEEDEND X XD

Note : -* = Don't care — Can-be-'0" or '1*
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5.2.1.9 18-BIT PARALLEL INTERFACE FOR DATA RAM READ (IM2, IM1, IMO="000")
Table 5.2.1.9.1 READ data for RGB 6-6-6-bits output

IM2-0 '000'
csx |
D/CX

WRX £

.
.
I

8080-Series control pins

6800-Series control pins

<G3, Bit 5>—<G4, Bit 5>—
< G3, Bit &>—<G4, Bit &>—
<G3, Bit 3>—<G4, Bit 3>—
G1, Bit 2, Bit 2= <G3,Bit2>> <G4, Bit 2>
G2, Bit I>1<G3, Bit T>—<G4, Bit T>~—
<G4, Bit0>—

|
9

|
8
A

i

L

Pixel n+1

Note : ‘- = Don't care — Can be '0" or '1'
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5.2.1.10 9-BIT PARALLEL INTERFACE FOR DATA RAM READ (IM2, IM1, IMO="001")
Table 5.2.1.10.1 READ data for RGB 6-6-6-bits output

IM2-0 '001'
csx |
D/ICX

WRX ™ f
RDX L1 L1 L1 L1 L1

8080-Series control pins

6800-Series control pins

|
A

i

Pixel n Pixel n+1

18-bit

Note : -* = Don't care — Can be '0' or '1'
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5.2.1.11 16-BIT PARALLEL INTERFACE FOR DATA RAM READ (IM2, IM1, IM0="010")
Table 5.2.1.11.1 READ data for RGB 6-6-6-bits output

IM2-0 '010'
csx |
D/CX

WRX )

I
I
I
I
I

8080-Series control pins

6800-Series control pins

19198

AW
YA

:
OMERE 000

D2 —<_ 1 >—<Dummy> +<_ 0 >—<T 0 >
D1 <0 >—< 0 >
Pixel n Pixel n+1
18-bit 18-bit

Note : -* = Don't care — Can be '0' or '1'
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5.2.1.12 8-BIT PARALLEL INTERFACE FOR DATA RAM READ (IM2, IM1, IMO="011")
Table 5.2.1.12 READ data for RGB 8-8-8-bits output

IM2-0  '011'
csx |
D/CX

WRX | F

8080-Series control pins

6800-Series control pins

I 2 R s R 2 N et N

|

D17 0 Dummy .—
D16 0 Dummy ._
D15 1 Dummy .—
D14 0 Dummy <R2, Bit 2>—
D13 1 Dummy <R2, Bit T>—
D12 1 Dummy <R2, Bit 0>—
D11 1 Dummy 0 ><_ 0 >=<_ o0 0 >—
D10 0 Dummy 0 >< 0 >=<o 0o >
Pixel n Pixel.n+1
18-bit )
18-bit
Frame i
Memory J -3
Note : *-* = Don't care — Can be '0' or '1'
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5.2.2 RGB Interface

For direct interface with both graphic controller and MPU, NT39125 offer RGB interface mode to display video signal. The
parallel RGB interface includes: VS, HS, DE, PCLK, D[17:0]. The interface is activated after Power On sequence (See
section Power On/Off Sequence)

Pixel clock (PCLK) is running all the time without stopping and it is used to entering VS, HS, DE and D[17:0] states when
there is a rising edge of the PCLK. The PCLK cannot be used as continues internal clock for other functions of the display
module e.g. Sleep In —mode etc.

Vertical synchronization (VS) is used to tell when there is received a new frame of the display. This is negative (‘0’, low) active
and its state is read to the display module by a rising edge of he PCLK signal.

Horizontal synchronization (HS) is used to tell when there is received a new line of the frame. This is negative (‘0’, low) active
and its state is read to the display module by a rising edge of the PCLK signal.

Data Enable (DE) is used to tell when there is received RGB information that should be transferred on the display. This is a
positive ( ‘1’, high) active and its state is read to the display module by a rising edge of the PCLK signal.

D[17:0] (18-bit: R5-R0, G5-G0 and B5-B0; 16-bit: R4-R0, G5-G0 and B4-B0) are used to tell what is the information of the
image that is transferred on the display (When DE="1" and there is a rising edge of PCLK).-D[17:0]}.can be ‘0’ (low) or ‘1’
(high). These lines are read by a rising edge of the PCLK signal.

5.2.2.1 RGB INTERFACE BUS WIDTH SET
All 3-kinds of bus width can be available during RGB interface -mode (selected by the COLMOD command: VIPF[3:0]).

VIPF[3:0] || D17 [ D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 [ D3 | D2 | D1 | DO [[--Bus Width
0110 R5 R4 | R3|[R2|RLI|RO| G5 | G4 |G3|G2|G1l| GO |B5 (B4 B3| B2{B1|[-BO | 18-bitdata
0101 R4 | R3 | R2 [LRT{TRO G5 | G4 G3 [ G2 | G1 | GO | B4 | B3 [\B2|.B1 | BO | X 16-bit data

R5 [ R4 |\R3|R2 | Rl |[ROY| x X X X X X X X X X X X
1XXX G5 | G4 || G8Yy G2,| GL|vGO | x X X X X X X X X X X X 6-bit data
B51B4 | B3 [\B2| B1 | BO |-X X X X X X X X X X X X
NOTE: Unused RGB data bus connected with IOVCC 'or GND.
5.2.2.2RGB INTERFACE TIMING CHART
VSYNC —[_| L ||
HSYNC j E ]
DE e U -
Y e
HSYNC E ______ _
eek  JHUUU LU U U UL
DE | | |
D23-D0 : Invalid __ Invalid
Latched Data X Fe
RAMWEN T
Fig. 5.2.1 Video signal data writing method in RGB Mode
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5.2.3 Address Counter

The address counter sets the addresses of the display data RAM for writing and reading.

Data is written pixel-wise into the RAM matrix of DRIVER. The data for one pixel or two pixels is collected (RGB 6-6-6-bit),
according to the data formats. As soon as this pixel-data information is complete the “Write access” is activated on the RAM.
The address pointers address the locations of RAM. The address ranges are X=0 to X=239 (EFh) and Y=0 to Y=431 (1AFh).
Addresses outside these ranges are not allowed. Before writing to the RAM a window must be defined. The window is
programmable via the command registers XS, YS designating the start address and XE, YE designating the end address.
For example, the whole display contents will be written, if the window is defined by the following values: XS=0 (0h) YS=0 (0h)
and XE=239 (EFh), YE=431 (1AFh).

In vertical addressing mode (MV=1), the Y-address increments after each byte, after the last Y-address (Y=YE), Y wraps
around to YS and X increments to address the next column. In horizontal addressing mode (V=0), the X-address increments
after each byte, after the last X-address (X=XE), X wraps around to XS and Y increments to address the next row.;After the
every last address (X=XE and Y=YE) the address pointers wrap around to address (X=XS and Y=YS).

For flexibility in handling a wide variety of display architectures, the commands “CASET, RASET” and "MADCTR” (see
section 6 command list), define flags MX and MY, which allows mirroring of the X-address and Y-address. All combinations of
flags are allowed. Fig. 5.2.2 show the available combinations of writing to the display-RAM. When MX, MY and MV will be
changed the data bust be rewritten to the display RAM.

For each image condition, the controls for the column and row counters apply-as below:

Condition

Column Counter:

Row Counter

When RAMWR/RAMRD command'is accepted

Return-to “Start
column-(XS)’

Returnto “Start
Row (YS)”

Complete Pixel Read /"Write action

Increment-by 1

No change

The Column counter-value is larger than “End'Column (XE)”

Return to “Start
Column (XS)”

Increment by 1

The Column counter value is larger. than “End Column’(XE)” and
the.Row-counter value.is larger than\"End'Row (YE)”

Return to “Start
Column (XS)”

Return to “Start
Row (YS)”
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Fig. 5.2.2 Frame Data Write Direction According to the MADCTR parameters (MV, MX and MY)

Display Data | MADCTR
Direction Parameter
MV [ MX | MY

Normal 0 0 0

Image in the Host Image in the Driver
(MPU) (DDRAM)

H/W position (0,0) 7

X-Y address (0,0)
X: CASET,
Y: RASET

Y-Mirror 0 0 1 /W position (0.0) —>

X-Y address (0,0)
X: CASET,
Y: RASET —

H/W position (0,0) —>

X-Mirror 0 1 0 X-Y ‘address (0,0)
X: CASET,

Y+RASET

X-Mirror 0| 1 1
Y-Mirror

H/W position (0,0)

X-Y address (0,0)
X: CASET,
Y: RASET

X-Y Exchange 1 0 0

H/W position (0,0) 7

X-Y address (0,0)
X: CASET,
Y: RASET

X-Y Exchange | 1 | 0\ 1
Y-Mirror

H/W position (0,0)

»
»

X-Y address (0,0)
X: CASET,
Y: RASET —

H/W position (0,0) H

-l — =
—_——————

F—— == || [ ==z~ 1=
<=
= — — | | [Tl = = =

X-Y Exchange | 1 1 0
X-Mirror

& X-Y address (0,0)
X: CASET,
Y: RASET

==
‘-s
- <-
E'_ — ._-""_""_--.> 4..,-_""_'"._' - _‘E

X-Y Exchange 1 1 1
X-Mirror

H/W position (0.0) F—>

T T -P‘E
B
»

A 1
. il |
Y-Mirror F I I|
: :, X-Y address (0,0)
1 i X: CASET,
1 F[B] < Y:RASET
NOTE: MV=D5 parameter of MADCTL command, MX=D6 parameter of MADCTL command,
MY=D7 parameter of MADCTL command
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5.2.4 Memory to Display Address Mapping
5.2.4.1 WHEN USING 240RGB X 432 RESOLUTION (GM1-0 =“00")
Pixel1 -——- Pixel239 Pixel240
O | AT AN YA AV AR Y
RA % Tt é ot SA
MY=0 | MY=1 <. i £ i | [ML=0|ML=1
0 431 _—— R2385.9 6238;-_0 B2385.9 | R2395.9 G2395_0 B2395.9 0 431
1 430 -——- 1 430
2 429 —== 2 | 429
3 428 -——= 3 | 428
4 427 - 4 | 427
5 426 -——= 5 | 426
6 425 -——— 6 | 425
7 | 424 ——— 7 | 424
8 423 -——= 8 | 423
9 422 -—— 9 | 422
10 | 421 e 10 | 421
11 | 420 e 1 | 420
: Display: Pattern:Data :
424 7 e 424 7
425 6 e 425 6
426 5 e 426 5
427 | 4 R 427 | 4
428 3 -——— 428 3
429 2 === 429 2
430 1 —-_—— 430 1
431 0 - RNso | GNs.o | BNsg | 431 0
MX=0 0 1 e 238 239
CA
MX=1 239 238 - 1 0
NOTE:

RA = Row Address,

CA = Column Address,

SA = Scan Address,

MX = Mirror X-axis (Column address direction parameter), D6 parameter of MADCTL command
MY = Mirror Y-axis (Row address direction parameter), D7 parameter of MADCTL command

ML = Scan direction parameter, D4 parameter of MADCTL command

RGB= Red, Green and Blue pixel position change, D3 parameter of MADCTL command

2007/12/18
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5.2.4.2 WHEN USING 240RGB X 400 RESOLUTION (GM1-0 =“01")
Pixel1 -—- Pixel239 Pixel240
S ENTS
RA % SA
MY=0 | MY=1 i . i ML=0 | ML=1

0 399 —_——— G238:5_0 B2385.9 | R2395.9 stg;_o 0 399
1 398 - 1 398
2 397 - 2 397
3 396 - 3 396
4 395 ——— 4 395
5 394 - 5 394
6 393 - 6 393
7 392 -——— 7 392
8 391 - 8 391
9 390 - = 9 390
10 | 389 - 10 | 389
11 | 388 - 11 | 388

: Display: Pattern:Data :

392 7 - 392 7

393 6 - 393 6

394 5 - 394 5

395 4 - 395 4

396 3 - 396 3

397 2 - 397 2

398 1 - 398 1

399 0 - RNso | GNso | BNso | 399 0

MX=0 0 1 - 238 239
CA
MX=1 239 238 - 1 0
NOTE:

RA = Row Address,

CA = Column Address,

SA = Scan Address,

MX = Mirror X-axis (Column address direction parameter), D6 parameter of MADCTL command
MY = Mirror Y-axis (Row address direction parameter), D7 parameter of MADCTL command
ML = Scan direction parameter, D4 parameter of MADCTL command
RGB= Red, Green and Blue pixel position change, D3 parameter of MADCTL command
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5.2.4.3 WHEN USING 240RGB X 320 RESOLUTION (GM1-0 =“10")
Pixel1 - Pixel239 Pixel240
S ENTS
RA % SA
MY=0 | MY=1 i . i ML=0 | ML=1
0 319 === G238:5_0 B2385.9 | R2395.0 stg;_o 0 319
1 318 - 1 318
2 317 -——— 2 317
3 316 - 3 316
4 315 -——— 4 315
5 314 -——— 5 314
6 313 - 6 313
7 312 -——— 7 312
8 311 - 8 311
9 310 ——— 9 310
10 | 309 -——— 10 | 309
11 | 308 -—— 11 | 308
: Display: Pattern:Data :
312 7 —-_—— 312 7
313 6 -—— 313 6
314 5 -——— 314 5
315 | 4 -——— 315 | 4
316 3 - 316 3
317 2 - 317 2
318 1 - 318 1
319 0 ——— RNs.o | GNs.o | BNso | 319 0
MX=0 0 1 - 238 239
CA
MX=1 239 238 - 1 0
NOTE:

RA = Row Address,

CA = Column Address,

SA = Scan Address,

MX = Mirror X-axis (Column address direction parameter), D6 parameter of MADCTL command
MY = Mirror Y-axis (Row address direction parameter), D7 parameter of MADCTL command
ML = Scan direction parameter, D4 parameter of MADCTL command
RGB= Red, Green and Blue pixel position change, D3 parameter of MADCTL command
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5.2.5 Normal Display On or Partial Mode On

5.2.5.1 PARTIAL MODE
In this mode, contents of the frame memory within an area where column pointer is 00h to EFh and page pointer is 000h to
1AFh is displayed. To display a dot on leftmost top corner, store the dot data at (column pointer, row pointer) = (0, 0).

Example1) Normal Display On

N~ © [} o
- N ® % & & 8 &
—ScanOrder T © ¢ T g e ¢ 2
_ 00h 0th 020 03h — - - - - EDh EEh EFF [ o oo &
00h| 00| 01]02|03]|04]|05 ov|ow|ox |oy|o0z| 1% ie-e-g» G1| 00| 01| 02| 03| 04|05 ov |ow|ox |ovy |0z
01h| 10| 11 | 12 | 13 | 14 wlx[1v[1z] 4 G210 11|12 |13 ] 14 AW ([ 1x | 1Y [ 1z
02h| 20| 21| 22 2X [2v |2z | 3¢ G320 21|22 2X |2y | 2z
03h| 30| 31|32 3X |3y |3z 4" G4 (303132 3X | 3Y | 3z
04h| 40 | 41 [ 42 4y | 4z| 5" G540 | 41|42 4y | 4z
05h| 50 | 51 5y |5z | 6" G6 | 50 | 51 5Y | 52
432 240 x 432 x 18 bit 240 x 432
i Displaying
line = Frame memory LCD panel e lines
1AAh| UO| U1 Uy | uz 427 Ga27| uo| U1 Uy |uz
1ABh| VO | V1 | v2 VX | VY | VZ | 428" G428| VO | V1| V2 VX | vy | vz
1ACh| WO | W1 | w2 WX | WY | Wz | 429 G429 Wo [ w1 | w2 WX | WY | wz
1ADh| X0 | X1 | X2 XX | XY | Xz |430® G430( X0 [ X1 [ x2 XX | XY | Xz
1AEh| YO [ Y1 [ Y2|Y3]|Y4 YW | YX | YY | YZ |431" G431 Yo | Y1|Y2]|Y3|VY4 YW | yx|vyy| vz
1AFh|z0 [ z1|Zz2|z3|z4 | z5 ZVv [zw | zx | zY | zz [432" f-m-9pG432| 20 | Z1 [ 22 | Z3 | Z4 | Z5 zv |zw|zx | zy | zz
S— -/
Example2) Partial Display On (PSL15:0] = 04h, PEL [15:0]=/1ACh )
N © [} o
(2] [s¢] (] <
= o4 © x v N NN N
__ 00h 01h 02h 03h —\\ — = = _~ EDh EEh E [ - & & a &
0oh| 00 | 01 [ 02 | 03 | 04 |05 ov|ow|ox|oy|oz] 1 G1|00[01[02|03|04]05 ov [ow | ox | oY | 0z
5
0th| 10 | 11 [ 12|13 | 14 w| x| 1y |1z % G2[10[11|12]13] 14 W | 1X | 1Y | 12 Non-displaying
02h| 20 | 21|22 2x |2y |2z ] 3¢ G3| 20|21 22 2x |2y |2z | | @3 =4lines
03h| 30 | 31|32 3x |3y |3z} a" G4|30]31(32 3X | 3Y |3z
04h| 40 | 41 | 42 4Y [ 4Z ] 5" peeen P G5|40| 41|42 ay |4z
05h| 50 | 51 5Y |5z 6" G6 | 50 | 51 5Y | 52
240 x 432 x 18 bit
432< Frame memory 240 x 432 Displaying
line LCD panel [~ area = 425 lines
1AAR| UO| U1 uY | Uz § 407t Ga27| V0| U1 Uy |uz
1ABh| VO | V1 [ V2 VX [ VY [ VZ { 408t Ga28| Vo | v1|v2 VX | VY | vz
1ACh| WO (w1 [w2 WX WY |WZ | 429" ¢====9>G429 | WO [ W1 [ W2 WX | WY |wz
1ADR| X0 | X1 [ x2 XX | XY | XZ { 430" G430[ X0 [ X1 [ X2 XX | XY | XZ
Non-displaying
th
1AER YO | Y1 [ Y2 [ Y3 ]| Y4 YW | YX | YY|YZ {431 Ga31| Yo [ Y1|Y2]|Y3]|va YW|YX|YY|YZ| o T
1AFh| 20| 21|22 |23 | z4 | 25 ZVv |zZw| zX | zY | ZZ { 432" Ga32|zo|z1|z2| 23| z4| 25 ZV |zw| zx | zy | zz
N—
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5.2.6 Vertical Scroll

5.2.6.1 SCROLLING
There is vertical scrolling, which are determined by the commands “Vertical Scrolling Definition”(33h) and “Vertical

Scrolling Start Address” (37h).

1). Example 1

Fig. 5.2.6.1 Difference between Scrolling and original

TFA TFA
VSA vsa \—/
(oo
BFA BFA
Original Scrolling

TFA =2, VSA=430, BFA=0, when MADCTL Bit B4=0

i

iy

2). Example 2

—3
S »8 00}01}02{03}04} 05! ! 0V|oW}0x <E_| 00{01}02}03}0405! tovow} ox! ov| 0z
a r=h
& ; 1011412} 13} 14 IW!1X1 1Y 1Z<;EI 10111112}13}14 = IWHIX 1Y 12
g 20} 2122} 23 2X|2y|2z 30131}132}33 3X13Y!3z2
30} 31} 32 3Y| 3z 40 }41)42 4Y 147
Scroll
pointer=03h
o 240X432X 18-bit 240X432X18 bit
Q < Frame memory LCD panel
==
% Wojw1 WXIWYIWZ! X0} X1 XX XY XZ
\} X0} X1} X2 XWI XX XY XZ<jA—Qh| YOjY1)Y2 YWHYXIYY!IYZ
YO} Y1) Y2} Y3 YW YX]YY YZ<_1A—F_|3_| Z20)21%Y22123 ZW! ZX 1 ZY 1t Z2Z
k 20! 21} 22| z3} za! 751 izv ZW} ZX} zY zz 20} 21122} 23} 24} 25} izv 2W} 2x 1 2Y| 2z

TFA =2, VSA=428, BFA=2, when MADCTL Bit B4=0

253
oxjovior

‘o

508

¥

17

K

v
SQUI] ()§ y=BaIR [0I0S

—] 00}01}02}03}04 05! EOV ow 00 {0102 )03 }04 05! EOV OW } 0X
o 10}111112}13}14 I I AWLIX11Y 1Z<:E_| 10 }11 }12 |13 |14 I I 1W X 11y {12
2 S ——
g :h 20121122} 23 2X12Y,;2Z2 30 }31}132}33 3X13Y |3z
?g 30131}32 3Y|3z 40 141 142 4Y {4Z
[@N
& ) 240X432X18 bit 240X432X18 bit
=5 Frame memory LCD panel
8
a
o Wo w1 WXIWYIWZ X0 | X1 XXIXY | XZ
= - X0} X1} X2 XWIEXX XY xz 20121422 ____awiaxiay %4
;;D_‘ 9 YO}Y11Y2]Y3 YW!IYX!YY YZ YOiY1)Y2]Y3 YWIYXIYY|YZ
1) [] r ) [] )
o 8 Z0)z1}22)23 Z4i25! EZV ZW) ZXzY|Z2Z 2042112212324 EZSE EZV ZW|ZX 1 ZY | ZZ
o B
o
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3). Example 3

TFA =2, VSA=428, BFA=2, when MADCTL Bit B4=0

283
oxJovioz

Scroll

pointer=05h

— 00301102103104105! tOViow
o QO 10 411112113 114 wixi1yl1z
8 ko)
= 20 121{22123 axi2v |2z
e 30 {31132 3viaz
ol
w2 .
o} { 240X432X18 bit
o, Frame memory
=
()
=
0
o WO w1 WXIWYIWZ
h X0 4X1 | X2 XWEXX XY | Xz
Py g" voly1lv2ivs YWivxivyivz
—t 1 )
g‘ o8 20121122123 )z41251 izvizwizxizylzz
o B
a5

s

:

i

]

o1}o2}03toajosi foviowjox
10 [11112113}14 wlix{1y|1z
50 | 51152153 5X15Y|52
60 {6162 6Y |62

240X432X18 bit

LCD panel

30} 31 3x13v]3z
40141142 4wiax|ay 4z
Yolv1ly2lvs Yw{Yxivy{vz
20(21122123 z4izs: izv ZWizx!zY}zz

52

SOUI]-{Z4H=LAIP [[0IOS

Notel: For the 240xRGBx432 resolution (GM="00").and Vertical Scrolling, Definition Parameter (TFA+VSA+BFA) =
432,Scrolling Mode is undefined.

Note2 : For the 240xRGBx400, resolution (GM="01")-and Vertical Scrolling/Definition-Parameter (TFA+VSA+BFA) =
400,Scrolling Mode is undefined.

Note3: For-the 240XxRGBx320 resolution (GM="10") and Vertical Scrolling Definition Parameter (TFA+VSA+BFA) =
320;Scrolling'Mode is undefined.
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5.2.6.2 VERTICAL SCROLL EXAMPLE
There are 2 cases of vertical scrolling, which are determined by the commands “ Vertical Scrolling Definition” (33h) and

“Vertical Scrolling Start Address”

Case 1: TFA + VSA + BFA /= 430 (for 240xRGBx432 resolution)

(37h).

N/A. Do not set TFA + VSA + BFA /= 432. In that case, unexpected picture will be shown.

Case 2: TFA + VSA + BFA=432 (for 240xRGBx432 resolution)
Example1) When MADCTR parameter ML="0", TFA=0, VSA=432, BFA=0 and VSCSAD=40.

(0,0)

Memory Physical Axis

Example2) When MADCTR parameter ML="1", TFA=30, VSA=402, BFA=0 and VSCSAD=80.

0,0)

Memory Physical Axis

0,0)

Memory Physical Axis

|
Physical Line

|
| .
i Pointer
|
|
|
|

2007/12/18

—_— AL

|
I Physical Line
Pointer

| ——————
I Physical Line
Pointer

Display
Axis (0,0)

-t

Display.

Increment
VSCSAD

Display
Axis (0,0)

jm——————
: Physical Line
Pointer

Display
Axis (0,0)
Display
Increment
VSCSAD
Display
Axis (0,0)
Al
e
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5.2.7 Tearing Effect Output Line
The Tearing Effect output line supplies to the MPU a Panel synchronization signal. This signal can be enabled or disabled by
the Tearing Effect Line Off & On commands. The mode of the Tearing Effect signal is defined by the parameter of the Tearing

Effect Line On command. The signal can be used by the MPU to synchronize Frame Memory Writing when displaying video
images.

5.2.7.1 TEARING EFFECT LINE MODES
Mode 1, the Tearing Effect Output signal consists of V-Blanking Information only:

L tvd] tvdh

A 4
A
A

Vertical Time Scale

tvdh= The LCD display is not updated from the Frame Memory
tvdi= The LCD display is updated from the Frame Memory (except Invisible Line'—'see below)

Mode 2, the Tearing Effect Output signal consists of V-Blanking and.H-Blanking Information, there is-one V-sync and
432H-sync pulses per field.

_ bhar | b

] S ] s ]
V-Sync V-Sync
X X X X ]

- |- > Ll |
< > < > < >
Invisible 1 Line 2™ Line
Line

A

431" Liné! 320 Lint

o~

thdh= The LCD display is not.updated from the Frame Memory
thdi= The LCD display is updated.from the Frame Memory (except Invisible Line — see above)

Bottom Line

TopLine | ,_l

TEMede [| [ L n

TE (Model)

A4

Note: During Sleep In Mode, the Tearing Output Pin is active Low
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5.2.7.2 TEARING EFFECT LINE TIMING
The Tearing Effect signal is described below:
e tvdl P tvdh o
Vertical Timing \
Horizontal Timing X
t
I hdl l hdh
Table 5.2.17 AC characteristics of Tearing Effect Signal
Symbol Parameter min max unit description
tvdl Vertical Timing Low Duration 13 3 ms
tvdh Vertical Timing High Duration 1000 - 1S
thdl Horizontal Timing Low Duration 25 - us
thdh Horizontal Timing High Duration 18 370 uSs

NOTE: The timings in Table-5.2.17 apply when-MADCTL ML=0 and ML=1

The signal’s-rise.and fall-times (tf, tr) are stipulated to be equal to.or less'than 15ns.
The Tearing Effect Output Line is fed back to the MPU ‘and should be used as shown below to avoid Tearing Effect:

2007/12/18

— I e

i

—— 0.2*VDDI

—— 0.8*VDDI  0.8*VDDI—

0.2*VDDI
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5.2.7.3 EXAMPLE 1: MPU WRITE IS FASTER THAN PANEL READ.
MCU to
Memory
14 320101 tlme v
TE Output
Signal
time~ "
Memory to
LCD
1% 320 time >
Image on LCD a ¢ _d

Data write to Frame Memory:is now.synchronized to the Panel Scan: It should be written during the vertical sync pulse of the
Tearing Effect Output Line. This ensures-that data is always written‘ahead of the panel scan and each Panel Frame refresh

has a complete new image:

Data to be sent

Image on LCD

2007/12/18
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5.2.7.4 EXAMPLE 2: MPU WRITE IS SLOWER THAN PANEL READ.

MCU to
Memory

I 3200 time

TE Output
Signal

\ 4

tume

Memory to
LCD

\4

Image on LCD a b ¢ d e f

The MPU to Frame Memory write begins just after Panel Read has commenced i.e. after one horizontal sync-pulse of the
Tearing Effect Output Line. This allows time for the image to download behind the Panel Read pointer-and finishing download
during the subsequent Frame before the\Read Pointer “catches” the MPU to Frame memory, write position.

Data to be-sent

Image on LCD
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5.2.8 Color Depth Conversion Look Up Tables

Color Look Up Table Outputs Frame Default Default RGBSET Look Up Table Input
Memory Data (6-bit) value after | value after | parameter Data
HW reset | HW reset 4k Color | 65k Color
(4k Color) | (65k Color)

RED Roo5R004 Roos Roo2 Roo1 Rooo 000000 000000 1 0000 00000
Ro15R014 Ro13 Ro12 Ro11 Ro1o 000100 000010 2 0001 00001
Ro25R024 Ro23 Ro22 Ro21 Rozo 001000 000100 3 0010 00010
Ro35R034 Ro33 Ro32 Ro31 Ro3o 001100 000110 4 0011 00011
Ro45R044 Ro43 Ro42 Ro41 Rodo 010001 001000 5 0100 00100
Ros5R054 Ros3 Ros2 Ros1 Roso 010101 001010 6 0101 00101
RoesRo64 Ros3 Ros2 Ros1 Roeo 011001 001100 7 0110 00110
Ro75R074 Ro73 Ro72 Ro71 Rovo 011101 001110 8 0111 00111
RossRo084 Ros3s Ros2 Ros1 Roso 100010 010000 9 1000 01000
Ro95R094 Rog3 Rog2 Rog1 Rogo 100110 010040 10 1001 01001
R105R104 R103 R102 R101 R100 101010 070100 11 1010 01010
R115R114 R113 R112 R111 R110 1041710 010110 12 1014 01011
R125R124 R123 R122 R121 R120 140011 014000 13 1100 01100
R135R134 R133 R132 R131 R130 110344 011010 14 1101 01101
R145R 144 R143 R142'R141 R140 11011 011100 15 1110 01110
R155R 154 R 153 R152 R151-R150 111114 011110 16 1111 01111
R1es5R 164 R163 R162 R161'R160 > 100001 17 Not Used | 10000
R175R174 R173R172R171 R170 S 100011 18 10001
R185R184 R183 R182 R181.R180 4 100101 19 10010
R195R 194 R193 R1g2 R191 R190 2 100111 20 10011
R205R204 R203 R202 R201 R200 - 101001 21 10100
R215R214 R213R212.R211 R210 - 101011 22 10101
R225R224 R223 R222 R221 R220 - 101101 23 10110
R235R234 R233 R232 R231 R230 - 101111 24 10111
R245R244 R243 R242 R241 R240 - 110001 25 11000
R255R254 R253 R252 R251 R250 - 110011 26 11001
R265R 264 R263 R262 R261 R260 - 110101 27 11010
R275R274 R273 R272 R271 R270 - 110111 28 11011
R285R284 R283 R282 R281 R2g0 - 111001 29 11100
R295R294 R293 R292 R291 R290 - 111011 30 11101
R305R304 R303 R302 R301 R3oo - 111101 31 11110
R315R314 R313 R312 R311 R310 - 111111 32 11111
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Color Look Up Table Outputs Frame Default Default RGBSET Look Up Table Input
Memory Data (6-bit) value after | value after | parameter Data
H/W reset | H/W reset 4k Color | 65K Color
(4k Color) | (65k Color)

GREEN | Goos Goos Goos Gooz Goot Gooo 000000 000000 33 0000 000000
Go15 Go14 Go13 Go12 Go11 Go1o 000100 000001 34 0001 000001
Gozs Goz4 Gozs Gozz Goz1 Gozo 001000 000010 35 0010 000010
Goss Goss Goss Gosz Gos1 Goso 001100 000011 36 0011 000011
Goas Goas Goas Goaz Goa1 Go4o 010001 000100 37 0100 000100
Goss Gos4 Goss Gos2 Gos1 Goso 010101 000101 38 0101 000101
Goss Goss Goss Gos2 Gos1 Goso 011001 000110 39 0110 000110
Go7s Gor4 Gors Gor2 Go71 Goro 011101 000111 40 0111 000111
Goss Goss Goss Gos2 Gos1 Goso 100010 001000 44 1000 001000
Goss Gosa Gogs Gosz Gos1 Gogo 100110 001001 42 1001 001001
G105 G104 G103 G102 G101 G1oo 101010 001010 43 1010 001010
G115 G114 G113 G112 G111 G11o 101440 00104 44 1011 001011
G125 G124 G123 G122 G121 G120 110011 001100 45 1100 001100
G135 G134 G133 G132 G131 G130 140111 001101 46 1101 001101
G145 G144 G143 G142 G141.G 140 111044 001110 47 1110 001110
G155 G154 G155'G152, G151.G 150 111111 00111111 48 1111 001111
G1e5:G164 G163 G162 Gls1 G160 - 010000 49 Not Used | 010000
G175 G174 G173 G172 G121 Giro z 040001 50 010001
Giss G184 G183 G1s2 G1a1 G1so = 010010 51 010010
G195G194 G193 G192 G191. G190 - 010011 52 010011
G205 G204 Gaos Gz02 G201 G200 - 010100 53 010100
G215 G214 G213 G212 Ga11 G210 - 010101 54 010101
G225 G224 G223 G222 G221 G220 - 010110 55 010110
G235 G234 G233 G232 G231 G230 - 010111 56 010111
G245 G244 G243 G242 G241 G240 - 011000 57 011000
G255 G254 Gos3 G252 G251 G250 - 011001 58 011001
G265 G264 G263 G262 G261 G260 - 011010 59 011010
G275 Gara Gar3 G272 G271 G210 - 011011 60 011011
G285 G284 Goss Gs2 G2s1 G2so - 011100 61 011100
G295 G2o4 G293 G292 G291 G290 - 011101 62 011101
G305 G304 G3os G302 Gaot Gaoo - 011110 63 011110
Ga15 Ga14 Ga13 Ga12 Ga11 Ga1o - 011111 64 011111
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Color Look Up Table Outputs Frame Default Default RGBSET Look Up Table Input
Memory Data (6-bit) value after | value after | parameter Data
HW reset | HIW reset 4k Color | 65k Color
(4k Color) | (65k Color)

GREEN | Ga2s Gs24 Gazs Gazz Gaz21 Gazo - 100000 65 Not Used 100000
G335 Gaa4 Ga3s Gaszz Gas1 Gsao - 100001 66 100001
G345 Gaa4 Gaas Gaaz Gaa1 Gaao - 100010 67 100010
Gass Gasa Gas3 Gas2 Gas1 G3so - 100011 68 100011
Gaes Gass Gass Gas2 Gas1 Gaso - 100100 69 100100
Gars Gara Gars Gar2 Gar1 Garo - 100101 70 100101
Gass Gasa Gass Gas2 Gas1 Gaso - 100110 71 100110
G395 G394 G393 Gaa2 Gag1 Gago - 100111 72 100111
Gao5 G404 Gao3 Gaoz Gao1 Gaoo - 101000 73 101000
Ga15 Ga14 G413 Ga12 Ga11 Gato - 101004 74 101001
Gua2s Gaza Ga23 Gaz2z2 Gaz1 Gazo - 101010 75 101010
Ga3s Gasa Gass Gaszz2 Gaz1 Gazo - 101011 76 101011
Gaas Gaas Gaaz Gaaz Gaar Gaao - 101100 77 101100
Gass Gasa Gass Gas2 Gas1 Gaso - 101101 78 101101
Gaes Gasa Gaes Gas2 Gas1 Gaeo v 10140 79 101110
Gars Gara Gar3'Ga72 G471.G470 - 101111 80 101111
Guags Gaga Gass Gas2 Gag1 Gaso - 110000 81 110000
Gua9s5 G494 Gags Gagz GaarGago 2 110001 82 110001
Gs05 G504 G503 G502 G501 G500 = 110010 83 110010
G515 G514 Gs13 Gs12 Gs11.Gs10 - 110011 84 110011
Gs25 Gs24 Gs2s Gs22 Gs21 Gs20 - 110100 85 110100
G535 Gs34 Gs3g Gs32 Gs31 G530 - 110101 86 110101
G545 Gsa4 G543 G542 G541 Gsao - 110110 87 110110
Gss5 Gss4 Gss3 Gss2 Gss1 Gsso - 110111 88 110111
Gses Gsea Gse3 Gse2 Gse1 Gseo - 111000 89 111000
Gs75 Gs74 Gs73 Gsr2 G571 Gs70 - 111001 90 111001
Gsss Gssa Gsss Gss2 Gss1 Gsso - 111010 91 111010
Gs95 Gs94 G593 G592 G591 G590 - 111011 92 111011
Geo5 Geos Geos Geoz Geo1 Geoo - 111100 93 111100
Ge15 Ge14 Ge13 Ge12 Ge11 Ge10 - 111101 94 111101
Ge2s5 Ge24 Go23 Gez2 Ge21 G620 - 111110 95 111110
Ge3s Geas G533 Gesz Ges1 Geao - 111111 96 111111
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Color Look Up Table Outputs Frame Default Default RGBSET Look Up Table Input
Memory Data (6-bit) value after | value after | parameter Data
H/W reset | H/W reset
(4K Color) | (65k Color) 4k Color | 65k Color

BLUE BoosBoo4 Boos Booz Boo1 Booo 000000 000000 97 0000 00000
Bo15Bo14 Bo13 Bo12 Bo11 Boto 000100 000010 98 0001 00001
Bo25Bo24 Bo23 Bo22 Bo21 Bo2o 001000 000100 99 0010 00010
Bo3sBo34 Boss Bos2 Bos1 Boso 001100 000110 100 0011 00011
Bo45Bo44 Bo43s Bo42 Bo41 Bo4o 010001 001000 101 0100 00100
BossBos4 Boss Bos2 Bost Boso 010101 001010 102 0101 00101
BossBoe4 Boss Bos2 Bos1 Boso 011001 001100 103 0110 00110
Bo75Bo74 Bo7s Bo72 Bo71 Boro 011101 001110 104 0111 00111
BossBos4 Boss Bos2 Bos1 Boso 100010 010000 105 1000 01000
BogsBog4 Bogs Bogz Bos1 Boso 100110 010010 106 1001 01001
B105B104 B103 B10o2 B101 B1oo 101010 Q10100 107 1010 01010
B11sB114 B113B112 B111 B110 101140 010430 108 1011 01011
B125B124 B123 B122 B121 B12o 110011 Q11000 109 1100 01100
B135B134 B133 B132 B131 B13o 110111 011010 110 1101 01101
B145B144 B143 B142 B141-B140 111044 011100 111 1110 01110
B1s5B154 B153.B152 B151 B1so 111111 011110 112 1111 01111
B16sB164.B163 B1s2 B161,B160 - 100004 113 Not Used | 10000
B175B174 B173B172 B171 B170 < 100041 114 10001
B1gsB1s4 B1ss B1s2 B1s1 B1so = 100101 115 10010
B195B194 B193 B192 B191B190 - 100111 116 10011
B205B204 B203 B202 B201 B20o - 101001 117 10100
B215B214 B213 B212 B211 B210 - 101011 118 10101
B225B224 B223 B222 B221 B220 - 101101 119 10110
B235B234 B233 B232 B231 B230 - 101111 120 10111
B245B244 B243 B242 B241 B24o - 110001 121 11000
B255B254 B253 B252 B251 B2so - 110011 122 11001
B265B264 B263 B262 B261 B260 - 110101 123 11010
B275B274 B273 B272 B271 B27o - 110111 124 11011
B2s5B2s4 B2s3 B2s2 B2s1 B2so - 111001 125 11100
B295B294 B293 B292 B291 B29o - 111011 126 11101
B305B304 B303 B3o2 B3o1 B3oo - 111101 127 11110
B315B314 B313 B312 B311 Ba1o - 111111 128 11111

Note1: After Power-On or HW-Reset, the values of LUT (Look Up Table) could be changed by the command
“RGBSET(R2Dh)”, otherwise, the default values follow the setting of “COLMODE(R3Ah)".
Note2: The SW-Reset do not change the values of LUT.

2007/12/18

76

Version 0.0.12

With respect to the information represented on this website, Novatek makes no warranty, expressed or implied, including the warranties of

merchantability, fithess for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or

usefulness of any such information.



C NGVATEK NT39125

5.3 INSTRUCTION DECODER & REGISTER

The instruction decoder identifies command words arriving at the interface and routes the following data type bytes to their
destination. The command set can be found in “6 INSTRUCTION DESCRIPTION” section.

5.4 SYSTEM CLOCK GENERATOR
The timing generator produces the various signals to drive the internal circuitry. Internal chip operation is not affected by
operations on the data bus.

5.5 OSCILLATOR
NT39125 has on-chip oscillator which does not require external components. This oscillator output signal is used for system
clock generation for internal display operation

5.6 SOURCE DRIVER

The source driver block includes 240x3 source outputs (S1 to S720), which should be connected directly-to.the TFT-LCD:
The source output signals are generated in the data processing block after the data is read out of the RAM'and latched, which
represent the simultaneous selected rows. When less then 720 sources are required the unused source outputs should be
left open-circuit.

5.7 GATE DRIVER
The gate driver block includes 320 gate outputs (G1 to G432) which-should be connected directly to'the TFT-LCD.
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5.8 LCD POWER GENERATION CIRCUIT
5.8.1 LCD Power Generation Scheme
The boost voltage generated in NT39125 is shown as below. (In case of default value)
VGH

AVDD (2xVCl)

/ \\ GVDD (3.425V ~ 5V) \ VR (4.1V ~ 5.5V)
VCI (2.5V~3.1V)

VCOMH (2.5V ~ 5V)
AGND=0V \

VCOML (-2.5V ~ 0.0V)

/ VCL (-1xVCI)
VGL

Remark
1. AVDD supply to all power source (exclude VGH, VGL)
2. Source output range: 0.1V ~ GvVDD-0.1V
3. Linear Range: 0.2V ~ GVDD-0.2V-(For all output voltage, but exclude VGH, VGL)
4. Above operatingvoltages is min range.
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5.8.2 Various Boosting Steps
The boost steps of each boosting voltage are selected by BT[2:0]. Different booster applications are shown as below :

AVDD = 2VClI c21+ VGHlj
C21- J;
C11+ AVDDlj C22+ VoL
C11- J; C22- J:_
C12+ C23+
C12- C23-
C13+ VCL ¢
C13- ;;
VCL =-1VCI
BT[2:0] AVDD VCL VGH VGL
000 0 -VRx 2=VCI
001 1 VR x3 “VR x 2
010 2 _VR - VCI
011 3 “VRx2—VCl
100 2 | VOIx2 Ve T e o svel [ -vRx2
101 5 _VR-VCI
110 6 VR x 2
111 7 VRx2 “VR-VCI
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5.9 GAMMA CORRECTION FUNCTION

The NT39125 supports gamma-correction function to display in 262,144 colors simultaneously by determining 16 grayscale
levels using gamma correction registers consisting of gradient-adjustment, amplitude-adjustment and fine-adjustment
registers. The NT39125 separate the gamma registers for positive and negative polarities to allow settings for respective
polarities according to the characteristics of liquid crystal panel.

Blue Gamma adjusting register ——
GRAM
Green Gamma adjusting register
T T R T T T T T T T N T R
RED Gamma adjusting register ~———

lR5|R4|R3 RZlRl[ROI lGS|G4|G3 G2|G1|GOI |BS|B4|B3 BZlBllBOl

VPO[5:0]

VP1[5:0] 6 A6

16

VP2(5:0]

VP4[5:0]

VP6[5:0]

VP13[4:0]
VP20[5:0]

. VP36[3:0) | VP27(3:0]
Positive B 21

polarity VP43[5:0]
register VP50[4:0]

VPSTI5:0]

VP59[5:0]

VPB1[5:0]

VN1[5:0]

control LCD driver
<R>
| Vgs LCD driver

VP62[5:0] v
VP63[5:0] : 64L '_Q v
L] ) Grayscale BV
Amplifier . 64 graysclale
] _— H v control
1§ Grayscale 64 G V0 : o4 oravecale <B>
7 " Amplifier GV : gon){rOI
1§ G e &2 ' ' A <G> LCD driver
rayscale |.64 1 B V63
M Amplifier  [—- ! 1B_Vv@3 64 grayscale
H
'
'

VN2[5:0]

VN4[5:0]

VN6[5:0]

VN13[4:0]
Negative VN20[5:0]

fe"g' anty VN30l I W0l v v v
VN43[5:0]
'VN50[4:0]
Tl
VN59[5:0]
VN61[5:0]
v ] LCD
VN63[5:0]
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5.9.1 STRUCTURE OF GRAYSCALE AMPLIFIER
The structure of grayscale amplifier is shown as below. The 16 voltage levels (VINO-VIN15) between GVDD and AGND are
determined by the gradient adjustment register, the reference adjustment register, the amplitude adjustment resister and the

micro-adjustment register.

Amplitude adjustment register Gradient Reference adjustment register Micro adjustment register
adjustment register|
VPIN1 VPIN62 VPING VPIN27 ~ VPIN50  VP/N59
VPINO VPIN2 VP/N20 VP/N43 | |VPIN61 VP/N63 VP/N4 VPIN13  VP/N36 VPIN57
VDD 6 1616 616 461616 6 +61+51+44+4r5 16 +6
{> VINPO/VINNOJ »V0
N VINP1/VINNT »V1
- VINP2/VINN2|
N
1> —VV'Z
i
i
e —»V4
'
H
H
H
H
_‘ é
H
> VINP4/VINNA] »\6
'
H
H
H
i
i
i
NS VINP5/VINNS|
> J V13
H
i
I INPG/VIN .
1> —>VI20
H
_‘ :
> VINP7/VINNT| »\V27
Grayscale '
amplifier |
H
L‘ i
—»V36
i
H
I
1> —>VI43
H
_‘ |
—»V50
'
i
H
3 i
64t01 —»V57
elector '
i
H
d i
o4 q INP12/VINN12 »V59
selectol H
H
H
A4 VINP13/VINN13] » Vl61
IS VINP14/VINN14] >
z;ﬂ i VINP15/VINN15 ng
1> —>
AGND
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5.9.2 GAMMA ADJUSTMENT REGISTER
This block has registers to set up the grayscale voltage adjusting to the gamma specification of the LCD panel. These
registers can independently set up to positive/negative polarities and there are 4 types of register groups to adjust gradient
and amplitude on number of the grayscale, characteristics of the grayscale voltage. The following figure indicates the
operation of each adjustment register.

>
>

Grayscale Voltage

»

Grayscale Voltage

»
>

/ .

>

Grayscale Voltage

»

Grayscale Voltage

»

»

>
Grayscale Number

a) Gradient adjustment

L d
Grayscale Number

b) Reference adjustment

Grayscale Number'

c) Amplitude adjustment

>
Grayscale Number

d) Micro-adjustment

Gradient adjusting register

The gradient adjustment register is to adjust the gradient in the middle of the-grayscale characteristics for the voltage without
changing the dynamic range. To accomplish the adjustment, it controls-the VINP6/VINNG and VINP9/VINN9-voltage level by
the 64 to 1 selector towards the 64-leveled reference voltage generated from the resistor ladder between GVDD-and AGND.
Also, there is an independent register on, the positive/negative.polarities in order for'corresponding to asymmetry drive.

Reference adjusting register

The Reference adjustment register'is to adjust the reference of the grayscale voltage. To accomplish the adjustment, it
controls the VINP13/VIN13, VINP14/\/INN14 and VINP15/VINN15 voltage level by 64 to 1 selector towards the 64-leveled
reference voltage generated from the resistorladder between GVDD/‘and AGND.

Amplitude-adjusting register

The Amplitude adjustment register'is to adjust the-amplitude of the grayscale voltage. To accomplish the adjustment, it
controls the VINPO/VINO, VINP1/VINN1-and VINP2/VINN2 voltage level by 64 to 1 selector towards the 64-leveled reference
voltage generated from the resistor-ladder between GVDD and AGND.

Micro-adjusting register

The Micro adjustment register is to make subtle adjustment of the grayscale voltage level. To accomplish the adjustment, it
controls the each reference voltage level by the 16 to 1 selector, 32 to 1 selector or 48 to 1 selector towards the reference
voltage generated from the resistor ladder. Also, there is an independent register on the positive/negative polarities as well as
other adjustment registers.

: Postive Negative
Register polarity poglarity Set-up content
. . VP20[5:0] VN20[5:0] The voltage of VINP6/VINNG is select by the 64 to 1 select
Gradient adjustment <7535 05— \/N43[5:0] | The voltage of VINPO/VINNG is select by the 64 to 1 select
Amplitude VPO[5:0] VNO[5:0] The voltage of VINPO/VINNO is select by the 64 to 1 select
adjustment VP1[5:0] VN1[5:0] The voltage of VINP1/VINN1 is select by the 64 to 1 select
VP2[5:0] VN2[5:0] The voltage of VINP2/VINNZ is select by the 64 to 1 select
Reference VP61[5:0] VN61[5:0] The voltage of VINP13/VINN13 is select by the 64 to 1 select
adjustment VP62[5:0] VNG62[5:0] The voltage of VINP14/VINN14 is select by the 64 to 1 select
VP63[5:0] VNG63[5:0] The voltage of VINP15/VINN15 is select by the 64 to 1 select
VP4[5:0] VN4[5:0] The voltage of VINP3/VINNS is select by the 48 to 1 select
VP6[5:0] VNG[5:0] The voltage of VINP4/VINN4 is select by the 48 to 1 select
VP13[4:0] VN13[4:0] The voltage of VINP5/VINNS is select by the 32 to 1 select
Micro adjustment VP27[3:0] VN27[3:0] The voltage of VINP7/VINNY is select by the 16 to 1 select
VP36[3:0] VN36[3:0] The voltage of VINP8/VINNS is select by the 16 to 1 select
VP50[4:0] VN50[4:0] The voltage of VINP10/VINN10 is select by the 32 to 1 select
VP57[5:0] VNS7[5:0] The voltage of VINP11/VINN11 is select by the 48 to 1 select
VP59[5:0] VN59[5:0] The voltage of VINP12/VINN12 is select by the 48 to 1 select
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Gamma adjusting voltage formula

Tablel. Amplitude Adjustment (1)

VP(N)O[5:0] Formula of VINP(N)O VRP(N)0[5:0] Formula of VINP(N)O
000000 GVDD —AV x (OR/130R) 100000 GVDD —AV x (32R/130R)
000001 GVDD —-AV x (1R/130R) 100001 GVDD —AV x (33R/130R)
000010 GVDD —AV x (2R/130R) 100010 GVDD —AV x (34R/130R)
000011 GVDD —-AV x (3R/130R) 100011 GVDD —-AV x (35R/130R)
000100 GVDD —AV x (4R/130R) 100100 GVDD —AV x (36R/130R)
000101 GVDD —AV x (5R/130R) 100101 GVDD —AV x (37R/130R)
000110 GVDD —AV x (6R/130R) 100110 GVDD —AV x (38R/130R)
000111 GVDD —AV x (7R/130R) 100111 GVDD —AV x (39R/130R)
001000 GVDD —AV x (8R/130R) 101000 GVDD —AV x (40R/130R)
001001 GVDD -AV x (9R/130R) 101001 GVDD -AV x (41R/130R)
001010 GVDD —-AV x (10R/130R) 101010 GVDD —-AVx (42R/130R)
001011 GVDD -AV x (11R/130R) 101011 GVDD.—AV x (43R/130R)
001100 GVDD —-AV x (12R/130R) 101100 GVDD =AV x (44R/130R)
001101 GVDD —AV x (13R/130R) 101101 GVDD -AV-x (45R/130R)
001110 GVDD —AV x (14R/130R) 101110 GVDD.—AV x (46R/130R)
001111 GVDD -AV x (15R/130R) 101111 GVDD —-AV x (47R/130R)
010000 GVDD —-AV x (16R/130R) 110000 GVDD —-AV x(48R/130R)
010001 GVDD —-AV x (17R/130R) 110001 GVDD -AV'x (49R/130R)
010010 GVDD —AV x (18R/130R) 110010 GVDD -AV'x (50R/130R)
010011 GVDD —AV x (19R/130R) 110011 GVDD,—-AV x(51R/130R)
010100 GVDD-=AV X (20R/130R) 110100 GVDD -AV x (52R/130R)
010101 GVDD -AV.x (21R/130R) 110101 GVDD -AV x (53R/130R)
010110 GVDD.-AV x (22R/130R) 110110 GVDD —-AV x (564R/130R)
010111 GVDD -AV x(23R/130R) 110111 GVDD —-AV x (65R/130R)
011000 GVDD —AV x (24R/130R) 111000 GVDD —AV x (56R/130R)
011001 GVDD —AV x (25R/130R) 111001 GVDD —AV x (57R/130R)
011010 GVDD ~AV-x (26R/130R) 111010 GVDD —AV x (58R/130R)
011011 GVDD —AV x (27R/130R) 111011 GVDD —-AV x (59R/130R)
011100 GVDD -AV x (28R/130R) 111100 GVDD —AV x (60R/130R)
011101 GVDD —AV-X (29R/130R) 111101 GVDD —-AV x (61R/130R)
011110 GVDD.—AV x (30R/130R) 111110 GVDD —AV x (62R/130R)
011111 GVDD —-AV x (31R/130R) 111111 GVDD —AV x (63R/130R)

AV: Potential difference between GVDD and AGND

Table2. Amplitude Adjustment (2)

VP(N)1[5:0] Formula of VINP(N)1 VRP(N)1[5:0] Formula of VINP(N)1
000000 GVDD —-AV x (OR/130R) 100000 GVDD —-AV x (32R/130R)
000001 GVDD -AV x (1R/130R) 100001 GVDD -AV x (33R/130R)
000010 GVDD —-AV x (2R/130R) 100010 GVDD -AV x (34R/130R)
000011 GVDD —-AV x (3R/130R) 100011 GVDD -AV x (35R/130R)
000100 GVDD —-AV x (4R/130R) 100100 GVDD —AV x (36R/130R)
000101 GVDD —-AV x (5R/130R) 100101 GVDD -AV x (37R/130R)
000110 GVDD —AV x (6R/130R) 100110 GVDD —AV x (38R/130R)
000111 GVDD -AV x (7R/130R) 100111 GVDD -AV x (39R/130R)
001000 GVDD —-AV x (8R/130R) 101000 GVDD -AV x (40R/130R)
001001 GVDD —-AV x (9R/130R) 101001 GVDD -AV x (41R/130R)
001010 GVDD —AV x (10R/130R) 101010 GVDD —AV x (42R/130R)
001011 GVDD —AV x (11R/130R) 101011 GVDD —AV x (43R/130R)
001100 GVDD —-AV x (12R/130R) 101100 GVDD —AV x (44R/130R)
001101 GVDD -AV x (13R/130R) 101101 GVDD -AV x (45R/130R)
001110 GVDD —-AV x (14R/130R) 101110 GVDD —-AV x (46R/130R)
001111 GVDD —-AV x (15R/130R) 101111 GVDD —-AV x (47R/130R)
010000 GVDD —-AV x (16R/130R) 110000 GVDD —AV x (48R/130R)
010001 GVDD —-AV x (17R/130R) 110001 GVDD —AV x (49R/130R)
010010 GVDD —AV x (18R/130R) 110010 GVDD —-AV x (50R/130R)
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010011 GVDD —-AV x (19R/130R) 110011 GVDD —-AV x (51R/130R)
010100 GVDD —AV x (20R/130R) 110100 GVDD —AV x (52R/130R)
010101 GVDD —AV x (21R/130R) 110101 GVDD —AV x (53R/130R)
010110 GVDD —AV x (22R/130R) 110110 GVDD —AV x (54R/130R)
010111 GVDD —AV x (23R/130R) 110111 GVDD —AV x (55R/130R)
011000 GVDD —AV x (24R/130R) 111000 GVDD —AV x (56R/130R)
011001 GVDD —AV x (25R/130R) 111001 GVDD —AV x (57R/130R)
011010 GVDD —AV x (26R/130R) 111010 GVDD —AV x (58R/130R)
011011 GVDD —AV x (27R/130R) 111011 GVDD —AV x (59R/130R)
011100 GVDD —AV x (28R/130R) 111100 GVDD —AV x (60R/130R)
011101 GVDD —AV x (29R/130R) 111101 GVDD —AV x (61R/130R)
011110 GVDD —AV x (30R/130R) 111110 GVDD —AV x (62R/130R)
011111 GVDD —-AV x (31R/130R) 111111 GVDD —AV x (63R/130R)

AV: Potential difference between GVDD and AGND

Table3. Amplitude Adjustment (3)

VP(N)2[5:0] Formula of VINP(N)2 VRP(N)2[5:0] Formula of VINP(N)2
000000 GVDD —AV x (OR/130R) 100000 GVDD—AV x (32R/130R)
000001 GVDD -AV x (1R/130R) 100001 GVDD —-AV x (33R/130R)
000010 GVDD —AV x (2R/130R) 100010 GVDD ~AV x (34R/130R)
000011 GVDD —AV x (3R/130R) 100011 GVDD ~AV x (35R/130R)
000100 GVDD —-AV x (4R/130R) 100100 GVDD -AV x (36R/130R)
000101 GVDD —-AV.x (5R/130R) 100101 GVDD —AV x (37R/130R)
000110 GVDD-AV x (6R/130R) 100110 GVDD—AV x (38R/130R)
000111 GVDD=AV x (7TR/130R) 100111 GVDD —AV x (39R/130R)
001000 GVDD -AV.x(8R/130R) 101000 GVDD —AV x (40R/130R)
001001 GVDD -AV x (9R/130R) 101001 GVDD —-AV x (41R/130R)
001010 GVDD —-AV x (10R/130R) 101010 GVDD —AV x (42R/130R)
001011 GVDD -AV x (11R/130R) 101011 GVDD -AV x (43R/130R)
001100 GVDD =AV'x(12R/130R) 101100 GVDD —AV x (44R/130R)
001101 GVDD —AV x (13R/130R) 101101 GVDD —AV x (45R/130R)
001110 GVDD ~AV x/(14R/130R) 101110 GVDD —AV x (46R/130R)
001111 GVDD -AV X (15R/130R) 101111 GVDD -AV x (47R/130R)
010000 GVDD -AV x (16R/130R) 110000 GVDD -AV x (48R/130R)
010001 GVDD -AV x (17R/130R) 110001 GVDD -AV x (49R/130R)
010010 GVDD —AV x (18R/130R) 110010 GVDD —AV x (50R/130R)
010011 GVDD —-AV x (19R/130R) 110011 GVDD —-AV x (51R/130R)
010100 GVDD —AV x (20R/130R) 110100 GVDD —AV x (52R/130R)
010101 GVDD -AV x (21R/130R) 110101 GVDD -AV x (53R/130R)
010110 GVDD -AV x (22R/130R) 110110 GVDD -AV x (54R/130R)
010111 GVDD —AV x (23R/130R) 110111 GVDD -AV x (55R/130R)
011000 GVDD —AV x (24R/130R) 111000 GVDD —AV x (56R/130R)
011001 GVDD —AV x (25R/130R) 111001 GVDD —AV x (57R/130R)
011010 GVDD —AV x (26R/130R) 111010 GVDD —AV x (58R/130R)
011011 GVDD -AV x (27R/130R) 111011 GVDD -AV x (59R/130R)
011100 GVDD -AV x (28R/130R) 111100 GVDD -AV x (60R/130R)
011101 GVDD -AV x (29R/130R) 111101 GVDD -AV x (61R/130R)
011110 GVDD —AV x (30R/130R) 111110 GVDD —AV x (62R/130R)
011111 GVDD —-AV x (31R/130R) 111111 GVDD —AV x (63R/130R)

AV: Potential difference between GVDD and AGND
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Table4. Reference Adjustment (1)

VP(N)61[5:0] Formula of VINP(N)13 VRP(N)3[5:0] Formula of VINP(N)13
000000 GVDD —-AV x (67R/130R) 100000 GVDD —-AV x (99R/130R)
000001 GVDD —AV x (68R/130R) 100001 GVDD -AV x (100R/130R)
000010 GVDD —AV x (69R/130R) 100010 GVDD -AV x (101R/130R)
000011 GVDD —-AV x (70R/130R) 100011 GVDD -AV x (102R/130R)
000100 GVDD -AV x (71R/130R) 100100 GVDD -AV x (103R/130R)
000101 GVDD -AV x (72R/130R) 100101 GVDD -AV x (104R/130R)
000110 GVDD —-AV x (73R/130R) 100110 GVDD -AV x (105R/130R)
000111 GVDD —AV x (74R/130R) 100111 GVDD -AV x (106R/130R)
001000 GVDD —AV x (75R/130R) 101000 GVDD -AV x (107R/130R)
001001 GVDD —-AV x (76R/130R) 101001 GVDD -AV x (108R/130R)
001010 GVDD -AV x (77R/130R) 101010 GVDD -AV x (109R/130R)
001011 GVDD -AV x (78R/130R) 101011 GVDD -AV x (110R/130R)
001100 GVDD —-AV x (79R/130R) 101100 GVDD -AV. x(111R/130R)
001101 GVDD —AV x (80R/130R) 101101 GVDD =AV x (112R/130R)
001110 GVDD —-AV x (81R/130R) 101110 GVDD ~AV-x (113R/130R)
001111 GVDD —-AV x (82R/130R) 101111 GVDD -AV x(114R/130R)
010000 GVDD —-AV x (83R/130R) 110000 GVDD=AV x (115R/130R)
010001 GVDD —-AV x (84R/130R) 110001 GVDD —-AV x (116R/130R)
010010 GVDD —-AV x (85R/130R) 110010 GVDD -AV-x (117R/130R)
010011 GVDD —AV x (86R/130R) 110011 GVDD <AV x (118R/130R)
010100 GVDD —-AV x (87R/130R) 110100 GVDD -AV-x (119R/130R)
010101 GVDD —-AV:x (88R/130R) 110101 GVDD -AV x (120R/130R)
010110 GVDD —AV x (89R/130R) 110110 GVDD -AV x (121R/130R)
010111 GVDD —AV x (90R/130R) 110111 GVDD -AV x (122R/130R)
011000 GVDD AV x (91R/130R) 111000 GVDD -AV x (123R/130R)
011001 GVDD —-AV-x (92R/130R) 111001 GVDD -AV x (124R/130R)
011010 GVDD —AV x (93R/130R) 111010 GVDD -AV x (125R/130R)
011011 GVDD —-AV x (94R/130R) 111011 GVDD -AV x (126R/130R)
011100 GVDD'-AV.x (95R/130R) 111100 GVDD -AV x (127R/130R)
011101 GVDD —AV x (96R/130R) 111101 GVDD -AV x (128R/130R)
011110 GVDD -AV x (97R/130R) 111110 GVDD -AV x (129R/130R)
011111 GVDD —AV-x(98R/130R) 111111 GVDD -AV x (130R/130R)

AV: Potential difference between GVDD and AGND

Table5. Reference Adjustment (2)

VP(N)62[5:0] Formula of VINP(N)14 VRP(N)4[5:0] Formula of VINP(N)14
000000 GVDD —AV x (67R/130R) 100000 GVDD —AV x (99R/130R)
000001 GVDD -AV x (68R/130R) 100001 GVDD -AV x (100R/130R)
000010 GVDD —-AV x (69R/130R) 100010 GVDD —AV x (101R/130R)
000011 GVDD —-AV x (70R/130R) 100011 GVDD —AV x (102R/130R)
000100 GVDD —-AV x (71R/130R) 100100 GVDD —AV x (103R/130R)
000101 GVDD —AV x (72R/130R) 100101 GVDD —AV x (104R/130R)
000110 GVDD —AV x (73R/130R) 100110 GVDD —AV x (105R/130R)
000111 GVDD -AV x (74R/130R) 100111 GVDD -AV x (106R/130R)
001000 GVDD —-AV x (75R/130R) 101000 GVDD —AV x (107R/130R)
001001 GVDD —-AV x (76R/130R) 101001 GVDD —AV x (108R/130R)
001010 GVDD —AV x (77R/130R) 101010 GVDD —AV x (109R/130R)
001011 GVDD —AV x (78R/130R) 101011 GVDD -AV x (110R/130R)
001100 GVDD —AV x (79R/130R) 101100 GVDD —AV x (111R/130R)
001101 GVDD -AV x (80R/130R) 101101 GVDD -AV x (112R/130R)
001110 GVDD —-AV x (81R/130R) 101110 GVDD -AV x (113R/130R)
001111 GVDD —-AV x (82R/130R) 101111 GVDD -AV x (114R/130R)
010000 GVDD —AV x (83R/130R) 110000 GVDD —-AV x (115R/130R)
010001 GVDD —AV x (84R/130R) 110001 GVDD -AV x (116R/130R)
010010 GVDD —AV x (85R/130R) 110010 GVDD -AV x (117R/130R)
010011 GVDD -AV x (86R/130R) 110011 GVDD -AV x (118R/130R)
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010100 GVDD —AV x (87R/130R) 110100 GVDD —-AV x (119R/130R)
010101 GVDD —AV x (88R/130R) 110101 GVDD —-AV x (120R/130R)
010110 GVDD —AV x (89R/130R) 110110 GVDD —-AV x (121R/130R)
010111 GVDD —AV x (90R/130R) 110111 GVDD —-AV x (122R/130R)
011000 GVDD —AV x (91R/130R) 111000 GVDD —-AV x (123R/130R)
011001 GVDD —AV x (92R/130R) 111001 GVDD —AV x (124R/130R)
011010 GVDD —AV x (93R/130R) 111010 GVDD -AV x (125R/130R)
011011 GVDD —AV x (94R/130R) 111011 GVDD —-AV x (126R/130R)
011100 GVDD —AV x (95R/130R) 111100 GVDD —-AV x (127R/130R)
011101 GVDD —AV x (96R/130R) 111101 GVDD —-AV x (128R/130R)
011110 GVDD —AV x (97R/130R) 111110 GVDD —-AV x (129R/130R)
011111 GVDD —AV x (98R/130R) 111111 GVDD —AV x (130R/130R)

AV: Potential difference between GVDD and AGND

Table6. Reference Adjustment (3)

VP(N)63[5:0] Formula of VINP(N)15 VRP(N)5[5:0] Formula of VINP(N)15
000000 GVDD —AV x (67R/130R) 100000 GVDD -AV x(99R/130R)
000001 GVDD —AV x (68R/130R) 100001 GVDD--AV x (100R/130R)
000010 GVDD —AV x (69R/130R) 100010 GVDD —-AV x (101R/130R)
000011 GVDD —-AV x (70R/130R) 100011 GVDD AV x.(102R/130R)
000100 GVDD —-AV x (71R/130R) 100100 GVDD —AV x (103R/130R)
000101 GVDD —-AV x (72R/130R) 100101 GVDD —-AV x(104R/130R)
000110 GVDD —-AV'x (73R/130R) 100110 GVDD ~AV. x (105R/130R)
000111 GVDD—AV x (74R/130R) 100111 GVDD ~AV x (106R/130R)
001000 GVDD =AV x (76R/130R) 101000 GVDD —-AV x (107R/130R)
001001 GVDD —AV x(76R/130R) 101001 GVDD -AV x (108R/130R)
001010 GVDD —AV x (77R/130R) 101010 GVDD —AV x (109R/130R)
001011 GVDD -AV x (78R/130R) 101011 GVDD —-AV x (110R/130R)
001100 GVDD —AV x (79R/130R) 101100 GVDD —AV x (111R/130R)
001101 GVDD ~AV'x\(80R/130R) 101101 GVDD —-AV x (112R/130R)
001110 GVDD —AV x(81R/130R) 101110 GVDD —-AV x (113R/130R)
001111 GVDD =AV x/(82R/130R) 101111 GVDD -AV x (114R/130R)
010000 GVDD -AV x (83R/130R) 110000 GVDD —-AV x (115R/130R)
010001 GVDD —AV x (84R/130R) 110001 GVDD —-AV x (116R/130R)
010010 GVDD —AV x (85R/130R) 110010 GVDD —-AV x (117R/130R)
010011 GVDD —AV x (86R/130R) 110011 GVDD —AV x (118R/130R)
010100 GVDD —AV x (87R/130R) 110100 GVDD —-AV x (119R/130R)
010101 GVDD —-AV x (88R/130R) 110101 GVDD -AV x (120R/130R)
010110 GVDD —AV x (89R/130R) 110110 GVDD —-AV x (121R/130R)
010111 GVDD —AV x (90R/130R) 110111 GVDD —AV x (122R/130R)
011000 GVDD —AV x (91R/130R) 111000 GVDD —AV x (123R/130R)
011001 GVDD —AV x (92R/130R) 111001 GVDD —AV x (124R/130R)
011010 GVDD —AV x (93R/130R) 111010 GVDD —-AV x (125R/130R)
011011 GVDD —-AV x (94R/130R) 111011 GVDD -AV x (126R/130R)
011100 GVDD —-AV x (95R/130R) 111100 GVDD —AV x (127R/130R)
011101 GVDD —AV x (96R/130R) 111101 GVDD —-AV x (128R/130R)
011110 GVDD —AV x (97R/130R) 111110 GVDD —AV x (129R/130R)
011111 GVDD —AV x (98R/130R) 111111 GVDD —-AV x (130R/130R)

AV: Potential difference between GVDD and AGND
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Table7. Gradient Adjustment (1)

VP(N)20[5:0] Formula of VINP(N)6 PRP(N)0[5:0] Formula of VINP(N)6
000000 GVDD —AV x (31R/130R) 100000 GVDD —AV x (63R/130R)
000001 GVDD —AV x (32R/130R) 100001 GVDD —AV x (64R/130R)
000010 GVDD —AV x (33R/130R) 100010 GVDD —AV x (65R/130R)
000011 GVDD —-AV x (34R/130R) 100011 GVDD —-AV x (66R/130R)
000100 GVDD —-AV x (35R/130R) 100100 GVDD —AV x (67R/130R)
000101 GVDD —AV x (36R/130R) 100101 GVDD —AV x (68R/130R)
000110 GVDD —AV x (37R/130R) 100110 GVDD —AV x (69R/130R)
000111 GVDD —AV x (38R/130R) 100111 GVDD —AV x (70R/130R)
001000 GVDD —AV x (39R/130R) 101000 GVDD —AV x (71R/130R)
001001 GVDD —AV x (40R/130R) 101001 GVDD —-AV x (72R/130R)
001010 GVDD —-AV x (41R/130R) 101010 GVDD —AV x (73R/130R)
001011 GVDD —-AV x (42R/130R) 101011 GVDD —AV x (74R/180R)
001100 GVDD —AV x (43R/130R) 101100 GVDD —-AV x(75R/180R)
001101 GVDD —AV x (44R/130R) 101101 GVDD -AV x (76R/130R)
001110 GVDD —AV x (45R/130R) 101110 GVDD —AV.x\(77R/130R)
001111 GVDD —AV x (46R/130R) 101111 GVDD -AV x.(78R/130R)
010000 GVDD —-AV x (47R/130R) 110000 GVDD -AV x (79R/130R)
010001 GVDD —AV x (48R/130R) 110001 GVDD —AV x (80R/1M30R)
010010 GVDD —AV x (49R/130R) 110010 GVDD —-AV-x (81R/130R)
010011 GVDD —AV x (50R/130R) 110011 GVDD =AV x (82R/130R)
010100 GVDD —-AV x (51R/130R) 110100 GVDD ~AV-x-(83R/130R)
010101 GVDD —-AV:x (52R/130R) 110101 GVDD —AV x (84R/130R)
010110 GVDD ~AV x (53R/130R) 110110 GVDD —AV x (85R/130R)
010111 GVDD —AV x (54R/130R) 110111 GVDD —AV x (86R/130R)
011000 GVDD —AV x (55R/130R) 111000 GVDD —AV x (87R/130R)
011001 GVDD —-AV-x (56R/130R) 111001 GVDD —AV x (88R/130R)
011010 GVDD —AV x (57R/130R) 111010 GVDD —AV x (89R/130R)
011011 GVDD —-AV x (58R/130R) 111011 GVDD —-AV x (90R/130R)
011100 GVDD-AV.x (59R/130R) 111100 GVDD —-AV x (91R/130R)
011101 GVDD —AV x (60R/130R) 111101 GVDD —-AV x (92R/130R)
011110 GVDD -AV x (61R/130R) 111110 GVDD —AV x (93R/130R)
011111 GVDD —AV-x'(62R/130R) 111111 GVDD —AV x (94R/130R)

AV: Potential difference between GVDD and AGND

2007/12/18

87

Version 0.0.12

With respect to the information represented on this website, Novatek makes no warranty, expressed or implied, including the warranties of

merchantability, fitness for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or

usefulness of any such information.




(\hNQVATEK

NT39125
Table8. Gradient Adjustment (2)

VP(N)43[5:0] Formula of VINP(N)9 PRP(N)1[5:0] Formula of VINP(N)9
000000 GVDD —AV x (36R/130R) 100000 GVDD —AV x (68R/130R)
000001 GVDD —AV x (37R/130R) 100001 GVDD —AV x (69R/130R)
000010 GVDD —AV x (38R/130R) 100010 GVDD —AV x (70R/130R)
000011 GVDD —-AV x (39R/130R) 100011 GVDD -AV x (71R/130R)
000100 GVDD —-AV x (40R/130R) 100100 GVDD —-AV x (72R/130R)
000101 GVDD —-AV x (41R/130R) 100101 GVDD —AV x (73R/130R)
000110 GVDD —AV x (42R/130R) 100110 GVDD —AV x (74R/130R)
000111 GVDD —AV x (43R/130R) 100111 GVDD —AV x (75R/130R)
001000 GVDD —AV x (44R/130R) 101000 GVDD —AV x (76R/130R)
001001 GVDD —-AV x (45R/130R) 101001 GVDD —-AV x (77R/130R)
001010 GVDD —AV x (46R/130R) 101010 GVDD —AV x (78R/130R)
001011 GVDD —-AV x (47R/130R) 101011 GVDD —-AV x (79R/180R)
001100 GVDD —AV x (48R/130R) 101100 GVDD —-AV x(80R/180R)
001101 GVDD —AV x (49R/130R) 101101 GVDD -AV x (81R/130R)
001110 GVDD —AV x (50R/130R) 101110 GVDD —AV.x(82R/130R)
001111 GVDD -AV x (51R/130R) 101111 GVDD -AV x.(83R/130R)
010000 GVDD —-AV x (52R/130R) 110000 GVDD AV x (84R/130R)
010001 GVDD —-AV x (53R/130R) 110001 GVDD —AV x (85R/130R)
010010 GVDD —AV x (54R/130R) 110010 GVDD —AV-x (86R/130R)
010011 GVDD —AV x (55R/130R) 110011 GVDD =AV x (87R/130R)
010100 GVDD —AV x (56R/130R) 110100 GVDD ~AV-x-(88R/130R)
010101 GVDD —-AV:x (57R/130R) 110101 GVDD —AV x (89R/130R)
010110 GVDD ~AV x (58R/130R) 110110 GVDD —AV x (90R/130R)
010111 GVDD —AV x (59R/130R) 110111 GVDD —-AV x (91R/130R)
011000 GVDD —AV x (60R/130R) 111000 GVDD —AV x (92R/130R)
011001 GVDD —-AV-x (61R/130R) 111001 GVDD —AV x (93R/130R)
011010 GVDD —AV x (62R/130R) 111010 GVDD —AV x (94R/130R)
011011 GVDD —-AV x (63R/130R) 111011 GVDD —-AV x (95R/130R)
011100 GVDD-AV.x (64R/130R) 111100 GVDD —-AV x (96R/130R)
011101 GVDD —AV x (65R/180R) 111101 GVDD —-AV x (97R/130R)
011110 GVDD -AV x (66R/130R) 111110 GVDD —AV x (98R/130R)
011111 GVDD —AV-x'(67R/130R) 111111 GVDD —AV x (99R/130R)

AV: Potential difference between GVDD and AGND
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Table9. Macro adjustment

Macro
adjusting Register values Formula Reference Voltage

register
000000 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (OR/47R)
000001 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (1R/47R)
000010 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (2R/47R)
000011 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (3R/47R)
000100 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (4R/47R)
000101 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (5R/47R)
000110 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (6R/47R)
000111 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (7R/47R)
001000 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (8R/47R)
001001 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (9R/47R)
001010 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (10R/47R)
001011 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (11R/47R)
001100 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (12R/47R)
001101 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x:(13R/47R)
001110 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (14R/47R)
001111 VINP(N)2 — ( VINP(N)2 — VINP(N)6.) X (15R/47R)
010000 VINP(N)2 — ( VINP(N)2 = VINP(N)6 ) x (16R/47R)
010001 VINP(N)2 — ( MINP(N)2 ~ VINP(N)6 ) x (17R/47R)
010010 VINP(N)2 ~( VINP(N)2 ~\VINP(N)6 ) x (18R/47R)
010011 VINP(N)2 — (.VINP(N)2 — VINP(N)6 ) x (19R/47R)
010100 VINP(N)2 — (VINP(N)2 — VINP(N)6-) X (20R/47R)
010101 VINP(N)2 = ( VINP(N)2 —VINP(N)6 ) x (21R/47R)
010110 VINP(N)2 — ( VINP(N)2.= VINP(N)6 ) x (22R/47R)

VP(N)4 0101141 VINP(N)2 = (-VINP(N)2 — VINP(N)6")-x-(23R/47R) VINP(N)3
011000 VINP(N)2 — (VINP(N)2 — VINP(N)6 ) x (24R/47R)
011001 VINP(N)2 — ( VINP(N)2=VINP(N)6 ) x (25R/47R)
011010 VINP(N)2 —( VINP(N)2 — VINP(N)6 ) x (26R/47R)
011011 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (27R/47R)
011100 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (28R/47R)
011101 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (29R/47R)
011110 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (30R/47R)
011111 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (31R/47R)
100000 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (32R/47R)
100001 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (33R/47R)
100010 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (34R/47R)
100011 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (35R/47R)
100100 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (36R/47R)
100101 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (37R/47R)
100110 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (38R/47R)
100111 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (39R/47R)
101000 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (40R/47R)
101001 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (41R/47R)
101010 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (42R/47R)
101011 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (43R/47R)
101100 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (44R/47R)
101101 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (45R/47R)
101110 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (46R/47R)
101111 VINP(N)2 — (VINP(N)2 — VINP(N)6 ) x (47R/47R)

VP(N)6 000000 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (OR/47R) VINP(N)4
000001 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (1R/47R)
000010 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (2R/47R)
000011 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (3R/47R)
000100 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (4R/47R)
000101 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (5R/47R)
000110 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (6R/47R)
000111 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (7R/47R)
001000 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (8R/47R)
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001001 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (9R/47R)
001010 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (10R/47R)
001011 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (11R/47R)
001100 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (12R/47R)
001101 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (13R/47R)
001110 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (14R/47R)
001111 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (15R/47R)
010000 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (16R/47R)
010001 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (17R/47R)
010010 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (18R/47R)
010011 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (19R/47R)
010100 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (20R/47R)
010101 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (21R/47R)
010110 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (22R/47R)
010111 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (23R/47R)
011000 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (24R/47R)
011001 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) X (25R/47R)
011010 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) X (26R/47R)
011011 VINP(N)2 — ( VINP(N)2 — VINP(N)6) X (27R/47R)
011100 VINP(N)2 — ( VINP(N)2 — VINP(N)6 )x (28R/47R)
011101 VINP(N)2 — ( VINP(N)2 — VINP(N)B") X (29R/47R)
011110 VINP(N)2 — ( VINP(N)2 = VINP(N)6 ) x (30R/47R)
011111 VINP(N)2=( VINP(N)2 = VINP(N)6 ) x (31R/47R)
100000 VINP(N)2 — ( VINP(N)2 = VINP(N)6 ) x (32R/47R)
100001 VINP(N)2 — ((VINP(N)2 — VINP(N)6-).x (33R/47R)
100010 VINP(N)2=(VINP(N)2 — VINP(N)6 ) x.(34R/47R)
100071 VINR(N)2 — ( VINP(N)2 — VINP(N)6 ) x (35R/47R)
100100 VINP(N)2 — (VINP(N)2 = VINP(N)6").x(36R/47R)
100101 VINP(N)2 £ ( VINP(N)2 — VINP(N)6 ) x (37R/47R)
100110 VINP(N)2 — (VINP(N)2 —VINP(N)6 ) x (38R/47R)
100111 VINP(N)2 = (VINP(N)2 — VINP(N)6 ) x (39R/47R)
101000 VINP(N)2 = ( VINP(N)2 — VINP(N)6 ) x (40R/47R)
101001 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (41R/47R)
101010 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (42R/47R)
101011 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (43R/47R)
101100 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (44R/47R)
101101 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (45R/47R)
101110 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (46R/47R)
101111 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (47R/47R)
VP(N)13 00000 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (16R/47R) VINP(N)5
00001 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (17R/47R)
00010 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (18R/47R)
00011 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (19R/47R)
00100 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (20R/47R)
00101 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (21R/47R)
00110 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (22R/47R)
00111 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (23R/47R)
01000 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (24R/47R)
01001 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (25R/47R)
01010 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (26R/47R)
01011 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (27R/47R)
01100 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (28R/47R)
01101 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (29R/47R)
01110 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (30R/47R)
01111 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (31R/47R)
10000 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (32R/47R)
10001 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (33R/47R)
10010 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (34R/47R)
10011 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (35R/47R)
10100 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (36R/47R)
10101 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (37R/47R)
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10110 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (38R/47R)
10111 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (39R/47R)
11000 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (40R/47R)
11001 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (41R/47R)
11010 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (42R/47R)
11011 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (43R/47R)
11100 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (44R/47R)
11101 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (45R/47R)
11110 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (46R/47R)
11111 VINP(N)2 — ( VINP(N)2 — VINP(N)6 ) x (47R/47R)
0000 VINP(N)6 — ( VINP(N)6 — VINP(N)9 ) x (3R/39R)
0001 VINP(N)6 — ( VINP(N)6 — VINP(N)9 ) X (4R/39R)
0010 VINP(N)6 — ( VINP(N)6 — VINP(N)9 ) x (5R/39R)
0011 VINP(N)6 — ( VINP(N)6 — VINP(N)9 ) x (6R/39R)
0100 VINP(N)6 — ( VINP(N)6 — VINP(N)9 ) x (7R/39R)
0101 VINP(N)6 — ( VINP(N)6 — VINP(N)9 ) x (8R/39R)
0110 VINP(N)6 — ( VINP(N) — VINP(N)9 ) x (9R/39R)
0111 VINP(N)6— ( VINP(N)6 — VINP(N)9 ) x (10R/39R)
VP(N)27 1000 VINP(N)6 — ( VINP(N)6 — VINP(N)9) X (11R/39R) VINP(N)7
1001 VINP(N)6 — ( VINP(N)6 — VINP(N)9 )x (12R/39R)
1010 VINP(N)6 — ( VINP(N)6 — VINP(N)9) x (13R/39R)
1011 VINP(N)6 — ( VINP(N)6 = VINP(N)9 ) x (14R/39R)
1100 VINP(N)6= ( VINP(N)6'= VINP(N)9 ) x (15R/39R)
1101 VINP(N)6 — ( VINP(N)6 — VINP(N)9 ) x (16R/39R)
1110 VINP(N)6 — ((VINP(N)6 — VINP(N)9.) x (17R/39R)
1111 VINP(NY6 = VINP(N)6 — VINP(N)9 ) x.(18R/39R)
0000 VINRP(N)6 — ( VINP(N)6 — VINP(N)9 ) x (21R/39R)
0001 VINP(N)6 — (VINP(N)6 = VINP(N)9.) x (22R/39R)
0010 VINP(N)6 < ( VINP(N)6 — VINP(N)9 ) X (23R/39R)
00711 VINP(NY6.— (VINP(N)6 —VINP(N)9 ) x (24R/39R)
0100 VINP(N)6.= (VINP(N)6 — VINP(N)9 ) x (25R/39R)
0101 VINP(N)6 = ( VINP(N)6 — VINP(N)9 ) x (26R/39R)
0110 VINP(N)6 — ( VINP(N) — VINP(N)9 ) x (27R/39R)
0111 VINP(N)6— ( VINP(N)6 — VINP(N)9 ) x (28R/39R)
VP(N)36 1000 VINP(N)6 — ( VINP(N)6 — VINP(N)9 ) x (29R/39R) VINP(N)8
1001 VINP(N)6 — ( VINP(N)6 — VINP(N)9 ) x (30R/39R)
1010 VINP(N)6 — ( VINP(N)6 — VINP(N)9 ) x (31R/39R)
1011 VINP(N)6 — ( VINP(N)6 — VINP(N)9 ) x (32R/39R)
1100 VINP(N)6 — ( VINP(N)6 — VINP(N)9 ) x (33R/39R)
1101 VINP(N)6 — ( VINP(N)6 — VINP(N)9 ) x (34R/39R)
1110 VINP(N)6 — ( VINP(N)6 — VINP(N)9 ) x (35R/39R)
1111 VINP(N)6 — ( VINP(N)6 — VINP(N)9 ) x (36R/39R)
VP(N)50 00000 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (1R/47R) VINP(N)10
00001 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (2R/47R)
00010 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (3R/47R)
00011 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (4R/47R)
00100 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (5R/47R)
00101 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (6R/47R)
00110 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (TR/47R)
00111 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (8R/47R)
01000 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (9R/47R)
01001 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (10R/47R)
01010 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (11R/47R)
01011 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) X (12R/47R)
01100 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (13R/47R)
01101 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (14R/47R)
01110 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (15R/47R)
01111 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (16R/47R)
10000 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (17R/47R)
10001 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (18R/47R)
10010 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (19R/47R)
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10011 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) X (20R/47R)
10100 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (21R/47R)
10101 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (22R/47R)
10110 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (23R/47R)
10111 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (24R/47R)
11000 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (25R/47R)
11001 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) X (26R/47R)
11010 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (27R/47R)
11011 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (28R/47R)
11100 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (29R/47R)
11101 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (30R/47R)
11110 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (31R/47R)
11111 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (32R/47R)
000000 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (OR/47R)
000001 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (1R/47R)
000010 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (2R/47R)
000011 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (3R/47R)
000100 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (4R/47R)
000101 VINP(N)9 — ( VINP(N)9 — VINP(N)13\) x (5R/47R)
000110 VINP(N)9 — ( VINP(N)9 — VINP(N)13\)x (6R/47R)
000111 VINP(N)9 — ( VINP(N)9 — VINP(N)13 )ix (TR/47R)
001000 VINP(N)9 — ( VINP(N)9 = VINP(N)13 ) x (8R/47R)
001001 VINP(N)9= ( VINP(N)9 = VINP(N)13 ) x (9R/47R)
001010 VINP(N)9 — ( VINP(N)9 —VINP(N)13 ) x (10R/47R)
001011 VINP(N)9 — ( VINP(N)9 — VINP(N)13.). x (11R/47R)
001100 VINP(N)9.=(VINP(N)9 — VINP(N)13 ) X (12R/47R)
001101 VINP(N)9 — ( VINP(N)9.— VINP(N)13 ) x (13R/47R)
001110 VINP(N)9 — ( VINP(N)9 = VINP(N)13.) x(14R/47R)
001111 VINP(N)9 = (VINP(N)9 — VINP(N)13 ) X (15R/47R)
010000 VINP(N)9 — (VINP(N)9.— VINP(N)13 ) X (16R/47R)
010001 VINP(N)9 = ( MINP(N)9 = VINP(N)13 ) x (17R/47R)
010010 VINP(N)9 — (\VINP(N)9 — VINP(N)13 ) x (18R/47R)
010011 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (19R/47R)
010100 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (20R/47R)
010101 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (21R/47R)
010110 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) X (22R/47R)
VP(N)57 010111 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (23R/47R) VINP(N)11
011000 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (24R/47R)
011001 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (25R/47R)
011010 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (26R/47R)
011011 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (27R/47R)
011100 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (28R/47R)
011101 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) X (29R/47R)
011110 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (30R/47R)
011111 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (31R/47R)
100000 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (32R/47R)
100001 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (33R/47R)
100010 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (34R/47R)
100011 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (35R/47R)
100100 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (36R/47R)
100101 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (37R/47R)
100110 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (38R/47R)
100111 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (39R/47R)
101000 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) X (40R/47R)
101001 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) X (41R/47R)
101010 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (42R/47R)
101011 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (43R/47R)
101100 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (44R/47R)
101101 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (45R/47R)
101110 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) X (46R/47R)
101111 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (47R/47R)
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000000 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (OR/47R)

000001 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (1R/47R)

000010 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (2R/47R)

000011 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (3R/47R)

000100 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (4R/47R)

000101 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (5R/47R)

000110 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (6R/47R)

000111 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (7R/47R)

001000 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (8R/47R)

001001 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (9R/47R)

001010 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (10R/47R)
001011 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (11R/47R)
001100 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) X (12R/47R)
001101 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (13R/47R)
001110 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (14R/47R)
001111 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (15R/47R)
010000 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (16R/47R)
010001 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (17R/4TR)
010010 VINP(N)9 — ( VINP(N)9 — VINP(N)13") x (18R/47R)
010011 VINP(N)9 — ( VINP(N)9 — VINP(N)13) x (19R/47R)
010100 VINP(N)9 — ( VINP(N)9.— VINP(N)13 ) x (20R/47R)
010101 VINP(N)9 — ( VINP(N)9 = VINP(N)13 ) x (21R/47R)
010110 VINP(N)9=( VINP(N)9 =VINP(N)13 ) x (22R/47R)
010111 VINP(N)9 — ( VINP(N)9 —VINP(N)13 ) x (23R/47R)

VP(N)59 011000 VINP(N)9 — ( VINP(N)9 — VINP(N)13-).x (24R/47R) VINP(N)12
011001 VINP(N)9.=(VINP(N)9 — VINP(N)13 ) X (25R/47R)
011010 VINP(N)9 — ( VINP(N)9.— VINP(N)13 ) x (26R/47R)
011011 VINP(N)9 — (VINP(N)9 = VINP(N)13.) x(27R/47R)
011100 VINP(N)9 = (VINP(N)9 — VINR(N)13 ) x (28R/47R)
011101 VINP(N)9 — (VINP(N)9.—VINP(N)13 ) x (29R/47R)
011110 VINP(N)9 = ( VINP(N)9 — VINP(N)13 ) x (30R/47R)
011111 VINP(N)9 — (\VINP(N)9 — VINP(N)13 ) x (31R/47R)
100000 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (32R/47R)
100001 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (33R/47R)
100010 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (34R/47R)
100011 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (35R/47R)
100100 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (36R/47R)
100101 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (37R/47R)
100110 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (38R/47R)
100111 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (39R/47R)
101000 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (40R/47R)
101001 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (41R/47R)
101010 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) X (42R/47R)
101011 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (43R/47R)
101100 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (44R/47R)
101101 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (45R/47R)
101110 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (46R/47R)
101111 VINP(N)9 — ( VINP(N)9 — VINP(N)13 ) x (47R/47R)
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Tablel0. Formula for calculating Gamma adjusting voltage (Positive Polarity)

Grayscale Grayscale
Formula Formula
voltage voltage

VO VINPO V32 V36 + (V27 — V36 ) x (80 / 180)
V1 VINP1 V33 V36 + (V27 — V36 ) x (60 / 180)
V2 VINP2 V34 V36 + (V27 — V36 ) x (40 / 180)
V3 V4 + (V2 —-V4)x(75/155) V35 V36 + (V27 — V36 ) x (20 / 180)
V4 VINP3 V36 VINP8
V5 V6 + (V4 —-V6)x(65/135) V37 V43 + (V36 — V43 ) x (120 / 140)
V6 VINP4 V38 V43 + (V36 — V43 ) x (100 / 140)
V7 V13 + (V7 — V13 ) x (305 / 365) V39 V43 + (V36 — V43 ) x (80 / 140)
V8 V13 + (V7 —V13) x (245 / 365) V40 V43 + (V36 — V43 ) x (60./ 140)
V9 V13 + (V7 -V13)x (190 / 365) V41 V43 + (V36 — V43-) x«(40 /140)
V10 V13 + (V7 -V13)x (135 / 365) V42 V43 + (V36— V43 ) x'(20 / 140)
V11 V13 + (V7 - V13 ) x (85 / 365) V43 VINP9
V12 V13 + (V7 —V13 ) x (40 / 365) V44 V50, + (V43 —V50).x (120 / 140)
V13 VINP5 V45 V50 + ((V43=V50 ) x (100 / 140)
V14 V20 + (V13 -V20 ) x (175/210) V46 V50/+ (V43 — V50 ) x(80/ 140)
V15 V20 + (V13 -V20 ) x (140 / 210) V47 V50 + (V43 —V50) x(607:140)
V16 V20 + (V13 -V20 ) x (110 /210) V48 V50.+ (V43 ~V50.) x (40 / 140)
V17 V20 + (V13 —V20 ) x (80 /210) V49 V50 +( V43 —V50 )x (207 140)
V18 V20 + (V13 - V207)x (50/1210) V50 VINP10
V19 V20 + (V13=V20 )x(25/210) V51 V57 + (V50— V57 ) x (140 / 160)
V20 VINP6 V52 V57 + (V50 — V57 ) x (120 / 160)
V21 V27 +( V20 —\V27 )x(140 / 165) V53 V57 + (V50 — V57 ) x (100 / 160)
V22 V27 + ( V20~ V27 ) x (115 /-165) V54 V57 + (V50 — V57 ) x (75 / 160)
V23 V27 +( V20 — V27.)%x(90 / 165) V55 V57 + (V50 — V57 ) x (50 / 160)
V24 V27 + (V20 =V27 ) x (65 / 165) V56 V57 + (V50 — V57 ) x (25 / 160)
V25 V27 + (V20.—V27') x (40// 165) V57 VINP11
V26 V27 + (V20 —V27 )x(20 / 165) V58 V59 + (V57 — V59 ) x (35/ 65)
V27 VINP7 V59 VINP12
V28 V36 + (V27 — V36 ) x (160 / 180) V60 V61 + (V59 — V61 ) x (45/ 85)
V29 V36 + (V27 — V36 ) x (140 / 180) V61 VINP13
V30 V36 + (V27 — V36 ) x (120 / 180) V62 VINP14
V31 V36 + (V27 — V36 ) x (100 / 180) V63 VINP15
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Tablell. Formula for calculating Gamma adjusting voltage (Negative Polarity)

Grayscale Grayscale
Formula Formula
voltage voltage

VO VINNO V32 V36 + (V27 — V36 ) x (80 / 180)
V1 VINN1 V33 V36 + (V27 — V36 ) x (60 / 180)
V2 VINN2 V34 V36 + (V27 — V36 ) x (40 / 180)
V3 V4 + (V2 -V4)x(40/ 85) V35 V36 + (V27 — V36 ) x (20 / 180)
V4 VINN3 V36 VINNS
V5 V6 + (V4 - V6 )x(30/65) V37 V43 + (V36 — V43 ) x (145 / 165)
V6 VINN4 V38 V43 + (V36 — V43 ) x (125 / 165)
V7 V13 + (V7 -V13 ) x (135/160) V39 V43 + (V36 — V43 ) x (100 / 165)
V8 V13 + (V7 -V13)x (110/ 160) V40 V43 + (V36 — V43 ) x (75 165)
V9 V13 + (V7 -V13)x (85/160) V41 V43 + (V36 — V43-) x«(50 /165)
V10 V13 + (V7 -V13)x (60 / 160) V42 V43 + (V36— V43 ) x'(25 / 165)
V11 V13 + (V7 —V13 ) x (40 / 160) V43 VINN9
V12 V13 + (V7 —V13 ) x (20 / 160) V44 V50 + (V43 —V50).x (185 / 210)
V13 VINN5 V45 V50 + ((V43=V50 ) x (160 / 210)
V14 V20 + (V13 -V20 ) x (120 / 140) V46 V50 + (V43 — V50 ) x(130 / 210)
V15 V20 + (V13 -V20 ) x (100 / 140) V47 V50 + (V43 =V50) x (1007 210)
V16 V20 + (V13 -V20) x (80 / 140) V48 V50.+ (V43 ~V50) x (70 / 210)
V17 V20 + (V13 - V20 ) x (60 /140) V49 V50 +( V43 —V50 )x(357210)
V18 V20 + (V13 —V20')x (40//140) V50 VINN10
V19 V20 + (V13=V20 )x (20 / 140) V51 V57 + (V50— V57 ) x (325 / 365)
V20 VINNG V52 V57 + (V50 — V57 ) x (280 / 365)
V21 V27 +(V20 —\V27 )x(120 / 140) V53 V57 + (V50 — V57 ) x (230 / 365)
V22 V27 + ( V20~ V27 ) x (100 /-140) V54 V57 + (V50 — V57 ) x (175 / 365)
V23 V27 +( V20 — V27.)x(80 / 140) V55 V57 + (V50 — V57 ) x (120 / 365)
V24 V27 + (V20 =V27 ) x (60 / 140) V56 V57 + (V50 — V57 ) x (60 / 365)
V25 V27 + (V20— V27') x (40// 140) V57 VINN11
V26 V27 + (V20 =V27 )x(20 / 140) V58 V59 + (V57 — V59 ) x (70 / 135)
V27 VINN7 V59 VINN12
V28 V36 + (V27 — V36 ) x (160 / 180) V60 V61 + (V59 — V61 ) x (80/155)
V29 V36 + (V27 — V36 ) x (140 / 180) V61 VINN13
V30 V36 + (V27 — V36 ) x (120 / 180) V62 VINN14
V31 V36 + (V27 — V36 ) x (100 / 180) V63 VINN15
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5.9.3 Gray Voltage Generator for Source Driver
The NT39125 present four gamma curves (Gamma1.0, Gamma1.8, Gamma2.2 and Gamma2.5). And the gamma curve can
be selected by setting the GCO~GC3. (see command GAMSET)

Data Output Voltage ( TN-TM-type)
(Hex) VCOM = Low VCOM = High
Gamma 1 1.8 2.2 2.5 Gamma 1 1.8 2.2 2.5
0 Vo+ 4.800 4.800 4.800 4.800 VO- 0.111 0.111 0.111 0.111
1 Vi+ 3.212 4.505 4.763 3.212 Vi1- 1.698 0.406 0.148 1.698
2 V2+ 2.880 4.098 4.652 2.880 V2- 2.031 0.812 0.258 2.031
3 V3+ 2.753 3.851 4.459 2.753 V3- 2.157 1.060 0.452 2.157
4 v+ 2,635 3.618 4.278 2.635 V4- 2.276 1.292 0.633 2.276
5 V5+ 2,557 3.408 4.062 2.557 V5- 2.354 1.503 0.849 2,354
6 Ve+ 2.484 3.212 3.861 2.484 V6- 2.427 1.698 1.050 2427
7 V7+ 2434 3.121 3.731 2434 V7- 2.476 1,790 1,180 2.476
8 Va+ 2.385 3.030 3.601 2.385 V8- 27526 1.881 11310 2.526
9 Vo+ 2.339 2.947 3.482 2.339 V8- 2,571 1,964 1.429 2.571
0A V10+ 2.294 2.863 3.363 2.294 V10- 2647 2.047 17548 2,617
0B Vit+ 2.253 2.787 3.254 2:253 VAT 2.658 2.128 1,656 2.658
oc Vi2+ 2.215 2.719 3.157 2.215 Vi2- 2.695 2,192 1.754 2.695
0D V13+ 2.182 2,658 3.070 2,482 V13- 24728 21052 17841 2.728
OE Vid+ 2.151 2609 3.008 2.151 V14 2760 24302 1.903 2.760
OF V15+ 2.120 2.560 2945 2.120 V15, 2,794 2.351 1.966 2.791
10 V16+ 2.093 2.518 2.892 2093 V16- 2.818 2.393 2.019 2.818
1 VITF 2.066 2476 27838 21060 VAT- 2.845 2.435 2.073 2.845
12 Vig+ 2039 2.433 2.785 2.039 V18- 2.872 2477 2.126 2.872
13 V19+ 2.016 2.398 2740 2.016 V19- 2.894 2513 2171 2.894
14 V20+ 1.994 2368 2.695 1.994 V20- 2.917 2.548 2.215 2,917
15 V21+ 1.975 2338 2.652 1.975 v21- 2.936 2.578 2.256 2.936
16 vaz+ 1.956 2.303 2.609 1.956 V22- 2.955 2.607 2.296 2.955
17 va3+ 1.937 2.274 2.566 1.937 V23- 2.974 2.637 2.336 2.974
18 vaa+ 1.918 2.244 2,523 1.918 V24- 2.993 2.667 2.376 2.993
19 V25+ 1.899 2.214 2.480 1.899 V25- 3.012 2.697 2.416 3.012
1A V26+ 1.884 2.190 2.446 1.884 V26- 3.027 2.721 2.448 3.027
18 v27+ 1.869 2.166 2411 1.869 v27- 3.042 2.745 2.480 3.042
1c vas+ 1.852 2.141 2.384 1.852 V28- 3.059 2.770 2512 3.059
1D Vao+ 1.834 2.116 2.357 1.834 V29- 3.077 2.795 2.544 3.077
1E V30+ 1.817 2.090 2.329 1.817 V30- 3.004 2.820 2,575 3.004
1F V31+ 1.799 2.065 2.302 1.799 V31- 311 2.846 2.607 3111
20 V32+ 1.782 2.040 2.275 1.782 V32- 3.129 2.871 2.638 3.129
21 V33+ 1.765 2.015 2.247 1.765 V33- 3.146 2.896 2.670 3.146
22 V3a+ 1.747 1.989 2.220 1.747 V34- 3.163 2.921 2.701 3.163
23 V35+ 1.730 1.964 2.193 1.730 V35- 3.181 2.947 2733 3.181
24 V36+ 1.713 1.939 2.165 1.713 V36- 3.198 2.972 2.764 3.198
25 V37+ 1.695 1.915 2.135 1.695 V37- 3.216 2.996 2.792 3.216
26 V38+ 1.677 1.891 2.106 1.677 V38- 3.234 3.019 2.819 3.234
27 V39+ 1.659 1.868 2.076 1.659 V39- 3.252 3.043 2.846 3.252
28 V40+ 1.641 1.844 2.046 1.641 V40- 3.270 3.067 2.873 3.270
29 vat+ 1.623 1.820 2.016 1.623 VA1- 3.287 3.091 2.900 3.287
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2A vaz+ 1.606 1.796 1.987 1.606 va2- 3.305 3.115 2.927 3.305
28 Va3+ 1.588 1.772 1.957 1.588 vas- 3.323 3.138 2.954 3.323
2c Va4+ 1,566 1.746 1.929 1.566 Va4 3.345 3.165 2.979 3.345
2D Vvas+ 1.544 1.719 1.901 1.544 vas- 3.367 3.192 3.005 3.367
2E va6+ 1,522 1,692 1.874 1,522 Vvae- 3.389 3.219 3.031 3.389
2F var+ 1.500 1.665 1.846 1.500 Va7- 3.411 3.245 3.056 3.411
30 V48+ 1.478 1.639 1.818 1.478 V48- 3.433 3.272 3.082 3.433
31 Va9+ 1.456 1.612 1.791 1.456 V49- 3.455 3.299 3.107 3.455
32 V50+ 1.434 1.585 1.763 1.434 V50- 3.477 3.325 3.133 3477
33 V51+ 1.412 1.557 1.731 1.412 V51 3.499 3.354 3.167 3.499
34 V52+ 1.390 1.529 1.699 1.390 V52- 3.521 3.382 3.200 3,521
35 V53+ 1.368 1.500 1.668 1.368 V53- 3.543 3.411 3.234 3,543
36 Vo4+ 1.340 1.465 1.628 1.340 V54- 3.571 3426 3,276 3.571
37 V55+ 1.313 1.429 1.588 1.313 V55- 37598 3.482 3318 3.598
38 56+ 1.285 1.394 1.549 1.285 V56- 3,626 3,517 3.360 3.626
39 V57+ 1.258 1.358 1.509 1.258 Ver- 3,653 3.552 37402 3.653
3A V58+ 1.222 1.315 1.454 15222 V58: 3.659 3.596 3,457, 3.689
38 59+ 1.181 1.265 1.390 1.181 \ia 3.730 3,646 3,521 3.730
3C V60+ 1.129 1.208 1.327 429 V60- 8782 3703 3584 3.782
3D V61+ 1.071 1145 1.255 1.071 vey 3840 3766 3.655 3.840
3E ve2+ 0.960 1.084 408 0.960 2y 3,954 3.877 3.803 3.951
3F Ve3+ 0.702 0.702 0.702 0702 V63- 4.209 4.209 4.209 4.209
2007/12/18 97 Version 0.0.12

With respect to the information represented on this website, Novatek makes no warranty, expressed or implied, including the warranties of
merchantability, fitness for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or
usefulness of any such information.



(\hNQVATEK

NT39125

Gamma Curve
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Fig. 5.9.3 Gamma Curve according to.the GCO to GC3 bit
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5.10 POWER ON/OFF SEQUENCE

IOVCC and VCI can be applied in any order.

VCI and IOVCC can be powered down in any order.

During power off, if LCD is in the Sleep Out mode, VCI and IOVCC must be powered down minimum 120msec after RESX
has been released.

During power off, if LCD is in the Sleep In mode, IOVCC or VCI can be powered down minimum Omsec after RESX has been
released.

SCEX can be applied at any timing or can be permanently grounded. RESX has priority over SCEX.

There will be no damage to the display module if the power sequences are not met.

There will be no abnormal visible effects on the display panel during the Power On/Off Sequences.

There will be no abnormal visible effects on the display between end of Power On Sequence and before receiving Sleep Out
command. Also between receiving Sleep In command and Power Off Sequence.

If RESX line is not held stable by host during Power On Sequence as defined in Sections 5.10.1 and 5.10.2; then it will be
necessary to apply a Hardware Reset (RESX) after Host Power On Sequence is complete to ensure correct operation.
Otherwise function is not guaranteed.

The power on/off sequence is illustrated below:

5.10.1 Case 1 — RESX line is held High or Unstable by Host at Power On

If RESX line is held High or unstable by the host during Power-On, then'a Hardware Reset must be applied-after both VCI and
IOVCC have been applied — otherwise correct functionality/is not'guaranteed. There is no timing restriction upon this
hardware reset.

) Troy == no limit tfoy ='#/-no limit
VDDI ;{
VDD il ™

Time when the latter signal rises up to 90% of its Typical Value.
e.g. When VDD comes later, This time is defined at the cross point]
of 90%-of 2.75V, not 90% of 2.5V

Time when the former signal falls down to 90% of its Typical Value.
e.g. When VDD falls earlier, This time is defined at the cross point
of 90% of 2.75V, not 90% of 2.5V

towcsx = /- no |imit>|

tr = +/- no limit

CSX HorL o BL

<trPWRESX =+ no limit

RESX o0 .
(Power down in tfowresxs = Min.
Sleep Out mode) — —120ms) )
<trPWRES =+ no limit

RESX -
(Power down in
Sleep In mode)

tfowresxs 1S applied to RESX falling in the Sleep Out Mode.
tfowresxe 1S @applied to RESX falling in the Sleep In Mode.

Note: Unless otherwise specified, timings herein show cross point at 50% of signal/power level.
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5.10.2 Case 2 — RESX line is held Low by host at Power On

If RESX line is held Low (and stable) by the host during Power On, then the RESX must be held low for minimum 10usec after
both VCI and IOVCC have been applied.

Trpy = */-no limit tfoyy = +/- no limit
E—
VDDI
VDD e ™
Time when the latter signal rises up to 90% of its Typical Value.
e.g. When VDD comes later, This time is defined at the cross point
of 90% of 2.75V, not 90% of 2.5V
Time when the former signal falls down to 90% of its Typical-Value.
e.g. When VDD falls earlier, This time is defined at-the cross point
of 90% of 2.75V, not 90% of 2.5V
Ltrowesy = +- nolimit
N r A\ S\ B\ \ U \ Wiitainininininie N
CSX HorlL ¥
- A\ -3 A\ - _ ______-1\
RESX
(Powerdown:in
Sleep Outmode)
— ¢
RESX
(Powerdownin
Sleep In"‘mode)
tfowresxt is appl!ed to RESX fall!ng in the Sleep Out Mode.
tfowresxe iS applied to RESX falling in the Sleep In Mode.
Note: Unless otherwise specified, timings herein show cross point at 50% of signal/power level.

5.11 UNCONTROLLED POWER OFF

The uncontrolled power off means a situation when e.g. there is removed a battery without the controlled power off sequence.
There will not be any damages for the display module or the display module will not cause any damages for the host or lines
of the interface. At an uncontrolled power off the display will go blank and there will not be any visible effects within 1 second
on the display (blank display) and remains blank until “Power On Sequence” powers it up.
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5.12 POWER FLOW CHART FOR DIFFERENT POWER MODES
Normal display mode on = NORON
Partial mode on = PTLON Power on sequence
1dle mode off = IDMOFF HW reset
1dle mode on = IDMON SW reset
Sleep out = SLPOUT
Sleep in = SLPIN
I
NORON SLPIN | _NORON
v Sleep out | Sleep in <
Normal display mode on Normal display mode on
PTLON Idle mode off « SLPOUT | Idle mode off PTEON
A I A
IDMON IDMOEFF I IDMON IDMOFF
I
- Y SLPIN I \ 3 )
Sleep out i Sleep in N
Normal display mode on Normal display mode 'on
1dle mode on < SLPOUT | ldle-mode 'on
I
I
_____________ |
I
A SERIN- L )
g Sleep out g Sleep in A
Partial mode on I Partial mode on
ldle mode off « SLPOUT | Idle mode off
A | A
IDMON IDMOEFF | IDMON IDMOEFF
_— e ] — e | —_——— — — — i
|
PTLON r SLPIN | = 3  PTLON
Sleep out [ Sleep in B
Partial mode on | Partial mode on
NORON 1dle mode on < SLPOUT | 1dle mode on NORON
I .
Sleep out | Sleep in

Note 1: There is not any abnormal visual effect when there is changing from one power mode to another power mode.
Note 2: There is not any limitation, which is not specified by this spec, when there is changing from one power mode to

another power mode
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5.13 INPUT / OUTPUT PIN STATE

5.13.1 Output or Bi-directional (I/0O) Pins

Output or Bi-directional pins After Power On After Hardware Reset After Software Reset
TE Low Low Low
D17 to DO (Output driver) High-Z (Inactive) High-Z (Inactive) High-Z (Inactive)
TEST pins Low Low Low

Note: There will be no output from D17-DO0 during Power On/Off sequence, Hardware Reset and Software Reset.

5.13.2 Input Pins

. During Power | After Power After After During Power
Input pins Hardware Software
On Process On Reset Reset Off\Process
RESX See;?ﬁ§“°” Input valid Input valid Input valid Seegﬁﬁ§“°n
CSX Input invalid Input valid Input valid Input-valid Input invalid
D/CX Input invalid Input valid Input valid Input valid Input invalid
WRX Input invalid Input valid Input valid Inputivalid Input invalid
RDX Input invalid Input valid Input valid Input valid Input invalid
D17 to DO Input invalid Input valid Input-valid Inputvalid Input invalid
SDA Inputiinvalid Input valid Input valid Input valid Input invalid
HS Input-invalid Input.valid Input.valid Input valid Input invalid
VS Input invalid Input.valid Input valid Input valid Input invalid
PCLK Input invalid Input valid Input valid Input valid Input invalid
DE Inputiinvalid Input valid Input valid Input valid Input invalid
Tﬁg gvl\\ﬁPg':/ll\/(l)ZRll(\:/lsﬂ Input invalid Input valid Input valid Input valid Input invalid
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6 INSTRUCTION DESCRIPTION
6.1 System function Command List and Description
6.1.1 System Function Instruction Code Table
Table 6.1.1 Instruction Code
NO || Instruction |ID/CX|R/W | D7 D6 D5 D4 D3 D2 D1 DO Hex Function
1 NOP 0 W 0 0 0 0 0 0 0 0 00h No Operation
2 SWRESET 0 W 0 0 0 0 0 0 0 1 01h Software reset
0 W 0 0 0 0 0 1 0 0 04h Read Display ID
1 R - - - - - - - - - Dummy Clock Cycle
3 RDDID 1 R 0 0 1 1 1 0 0 0 - 38h
1 R 1 ID26 | ID25 | ID24 | 1D23 | ID22 | ID21 | ID20 - ID2 read
1 R || ID37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 | ID30 - ID3 read
0 W 0 0 0 0 1 0 0 1 09h ||Read Display Status
1 R - - - - - - - - - Dummy Clock Cycle
4 RDDST 1 R || ST31 | ST30 | ST29 | ST28 | ST27 | ST26 | ST25 | ST24 - -
1 R || ST23 | ST22 | ST21 | ST20 | ST19 | ST18 [ ST17 | ST16 - -
1 R || ST15|ST14 | ST13 | ST12 | ST11 | ST10 | ST9 | ST8 - -
1 R ST7 | ST6 | ST5 | ST4 | ST3 | ST2 | ST1 | STO - -
o |lwi| o 0 0 0 1 0 1 0 | oan |Read D,'\jgfg’ Power
5 RDDPM 1 R - - - - - - - - - [[Dummy Clock Cycle
1 R D7 D6 D5 D4 D3 D2 D1 DO - -
o w | 0 0 0 1 0 1 1 | oBh Riﬂa‘:DDC'?rpF'{ay
6 ([RDDMADCTR
1 R - - - - - - - - - [[Dummy Clock Cycle
1 R D7 D6 D5 D4 D3 D2 D1 DO - -
o | w o 0 0 0 1 1 0 o | och | Read E;Srpmli Pixel
7 |RDDCOLMOD 1 R - - - - - - - - - Dummy Clock Cycle
1 R D7 D6 D5 D4 D3 D2 D1 DO - -
o |lwl o 0 0 0 1 1 0 1 | oon [Read Dﬁg'dag Image
8 RDDIM 1 R - - - - - - - - - Dummy Clock Cycle
1 R D7 D6 D5 D4 D3 D2 D1 DO - -
0 W 0 0 0 0 1 1 1 0 OEh |[Read Display Signal
9 RDDSM 1 R - - - - - - - - - ||Dummy Clock Cycle
1 R D7 D6 D5 D4 D3 D2 D1 DO - -
0 W 0 0 0 0 1 1 1 1 OFh || Read self-diagnotic
10 RDDSDR 1 R - - - - - - - - - ||Dummy Clock Cycle
1 R D7 D6 D5 D4 D3 D2 D1 DO - -
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Table 6.1.2 Instruction Code (Continued)

NO [linstruction||D/CX| R/IW | D7 D6 D5 D4 D3 D2 D1 DO Hex Function
11| stPN [ o [w ] o 0 0 1 0 0 0 o | 1on [ Steep '”Oi‘f booster
12 | strouT || 0 [ W | o 0 0 1 0 0 0 1| 11n | Steep °“;:‘ booster
13 PTLON 0 W 0 0 0 1 0 0 1 0 12h Partial mode on
14 || NORON 0 W 0 0 0 1 0 0 1 1 13h || Partial off (Normal)
15 | INVOFF || 0 | w | o 0 1 0 0 0 0 0 | 20n [Displayinversion off
(normal)
16 INVON 0 W 0 0 1 0 0 0 0 1 21h | Display inversion on
17 GMSET 0 W 0 0 1 0 0 1 1 0 26h Gamma set
1 W || GC7 | GC6 | GC5 | GC4 | GC3 | GC2 | GC1 | GCO
18 || DISPOFF 0 W 0 0 1 0 1 0 0 0 28h Display_off
19 DISPON 0 W 0 0 1 0 1 0 0 1 29h Display on
0 W 0 0 1 0 1 0 1 0 Column address set
1 W || XS15 | XS14 | XS13 | XS12 | XS11 | XS107. XS9 [, XS8 X address start: 0
20 CASET 1 W XS7 | XS6 | XS5 | XS4 | XS3+|"XS2 [\ XS1 XS0-| 2Ah <XS <EFh ,MV="0’
1 W |[ XE15 | XE14 | XE13 | XE12 | XE11' | XE10| XE9 | XE8 X-address end: XS
1 W XE7 | XE6 | XE5 | XE4 |\ XE3.|. XE2 | XE1 XEO <XE<EFh ,MV="0’
0 W 0 0 1 0 1 0 1 1 Row address set
1 W || YS15 |.YS14 | YS13 | ¥YS12 }'YS11 | YS10| YS9 |.YS8 Y-address start: 0
21 RASET 1 W J|-¥YS7 |\YS6 | YS5.|/'YS4 | YS3 | YS2|~¥S1 | ¥S0 | 2Bh | <YS <13Fh ,MV=0
1 Wl YEA5'} YE14 . YE13 | YE12 | YE11 | YE10 | YE9"| YES8 Y address end: YS
1 W YE7 | YE6 | YE5 | YE4 /| YE3| YE2\]| YE1 YEO <YE £13Fh ,MV="0’
22 | RAMWR 0 W 0 0 1 0 1 1 0 0 2Ch Memory write
1 W D7 D6 D5 D4 D3 D2 D1 DO - Write data
0 W 0 0 1 0 1 1 1 0 2Eh Memory read
23+ RAMRD 1 R - - - - - - - - - Dummy read
1 R D7 D6 D5 D4 D3 D2 D1 DO - Read data
o | wio 0 1 0 1 1 0 1 | 2pp || LUT for 4k and 65k
color display
1 W || R0O07 | RO06 | R0O0O5 | RO0O4 | RO03 | RO02 | RO01 | ROOO - Red tone 00000
1 W : : : : : : : : - D -
RGBSET ™4™ T"W | Ra7 | Ra6 | Rab | Ra4 | Ra3 | Ra2 | Ral | Ra0 | - | Redtone 11111
24 z ; g; 1 W || G007 | G006 | GOO5 | G004 | G003 | G002 | G001 [ GOOO - Green tone 000000
c= 31' 1 w : : : : : : : : - -
1 W || Gb7 | Gb6 | Gb5 | Gb4 | Gb3 | Gb2 | Gb1 | Gb0 - Green tone 111111
1 W || BOO7 | B0OO6 | BOO5 | B0OO4 | BO0O3 | B0OO2 | BOO1 | BOOO - Blue tone 00000
1 W : : : : : : : : - D -
1 W Bc7 Bc6 Bc5 Bc4 Bc3 Bc2 Bc1 BcO - Blue tone 11111
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Table 6.1.2 Instruction Code (Continued)

NO |lInstruction||D/CX| R/IW | D7 D6 D5 D4 D3 D2 D1 DO Hex Function
0 W 0 0 1 1 0 0 0 0 30h Partial start/end
address set
o5 PTLAR 1 W ||PSL15|PSL14|{PSL13|PSL12|PSL11|PSL10| PSL9 | PSL8 - Partial start address
1 W || PSL7 | PSL6 | PSL5 | PSL4 | PSL3 | PSL2 | PSL1 | PSLO -
1 W ||PEL15|PEL14|PEL13|PEL12|PEL11|PEL10| PEL9 | PEL8 - .
Partial end address
1 W || PEL7 | PEL6 | PEL5 | PEL4 | PEL3 | PEL2 | PEL1 | PELO -
0 W 0 0 1 1 0 0 1 1 33h Scroll Area Set
1 W ||ITFA15|TFA14|TFA13|TFA12|TFA11|TFA10| TFA9 | TFA8 - .
Top Fixed Area
1 W || TFA7 | TFA6 | TFA5 | TFA4 | TFA3 | TFA2 | TFA1 | TFAO -
26 || SCRLAR 1 W |[VSA15|VSA14|VSA13|VSA12|VSA11|VSA10[ VSA9 | VSA8 - )
Vertical Scroll Area
1 W || VSA7 | VSA6 | VSA5 | VSA4 | VSA3 | VSA2 | VSA1 | VSAO -
1 W ||IBFA15|BFA14(BFA13|BFA12|BFA11|BFA10| BFA9 | BFA8 - .
Bottom Fixed Area
1 W || BFA7 | BFA6 | BFA5 | BFA4 | BFA3 | BFA2 | BFA1 | BFAD -
27 TEOFF 0 W 0 0 1 1 0 1 0 0 34h |[[Tearing effect line off|
o |lwl o 0 1 1 0 1 0 10| 3sn | Te ”fefzeg:] mode
28 TEON M="0": Mode1
U I I R s At AR - I M="1"; Mode?2
Memory-data access
29 | MADCTR 0 W 0 9 \ \ 0 ! ! \ 36h control
1 W MY MX MV ML | RGB | MH - - - -
0 W 0 0 1 1 0 1 1 1 37h Scroll Start Address
30 || vscsaD of RAM
1 W |IVSP15{VSP14|VSP13|VSP12|VSP11|VSP10]|'VSP9 | VSP8 -
1 W |'VSP7 | VSP6-| VSP5 |\ VSP4 | VSP3'| VSP2 | VSP1 | VSPO -
31 IDMOFF 0 W 0 0 1 1 1 0 0 0 38h Idle Mode Off
32 IDMON 0 W 0 0 1 1 1 0 0 1 39h Idle Mode On
33 ['coLmoD 0 W 0 0 1 1 1 0 1 0 3Ah ||Interface pixel format
1 W |\VIPF3 |VIPF2 | VIPF1 | VIPFO - IFPF2 | IFPF1 | IFPFO - Interface format
0 W 1 1 0 1 1 0 1 0 DAh Read ID1
34 RDID1 1 R - - - - - - - - Dummy Clock Cycle
1 R 0 0 1 1 1 0 0 0 - 38h
0 W 1 1 0 1 1 0 1 1 DBh Read ID2
35 RDID2 1 R - - - - - - - - - Dummy Clock Cycle
1 R 1 ID26 | ID25 | ID24 | ID23 | ID22 | ID21 | ID20 - Read parameter
0 W 1 1 0 1 1 1 0 0 DCh Read ID3
36 RDID3 1 R - - - - - - - - - Dummy Clock Cycle
1 R ID37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 | ID30 - Read parameter
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6.1.2 NOP (00h)
Instruction D/CX | R/W D7 D6 D5 D4 D3 D2 D1 DO Hex
NOP 0 w 0 0 0 0 0 0 0 0 00h
Parameter No Parameter

NOTE: “-“ Don't care

This command is empty command. It does not have effect on the display module.

Description However it can be used to terminate RAM data write or read as described in RAMWR (Memory Write),
RAMRD (Memory Read) and parameter write commands.
Restriction -
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power, On Sequence N/A
S/W Reset N/A
H/W Reset N/A
Flow Chart -
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6.1.3 SWRESET: Software Reset (01h

Instruction D/CX | R/W D7 D6 D5 D4 D3 D2 D1 DO Hex
SWRESET 0 W 0 0 0 0 0 0 0 1 01h
Parameter No Parameter

NOTE: “-“ Don't care

When the Software Reset command is written, it causes a software reset. It resets the commands and
o parameters to their S/W Reset default values and all source & gate outputs are set to GND (display off). (See
Description default tables in each command description)
Note: The Frame Memory contents are not affected by this command.
It will be necessary to wait 5msec before sending new command following software reset.
The display module loads all display supplier’s factory default values to the registers during 5msec.
Restriction If Software Reset is applied during Sleep Out mode, it will be necessary to wait 120msec before sending
Sleep Out command.
Software Reset command cannot be sent during Sleep Out sequence.
Register
Availability Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On,/Sleep Out Yes
Partial Mode On, Idle.Mode Off, Sleep Out Yes
Partial Mode On,-ldle Mode On, SleepOut Yes
Sleep In Yes
Default
Status Default Value
Power On Sequence N/A
S/W Reset N/A
H/W Reset N/A
Flow Chart
T T T I
SWRESET | Legend |
I I
I I
. I I
Display whole | |
I
blank screen | / Parameter / :
I I
' I , I
I Display I
Set | |
Commands : I
I
to S/W Default | |
Value : |
I
G0
I transfer I
) J | |
C Sleep In Mode > L .
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6.1.4 RDDID: Read Display ID (04h)
Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
RDDID 0 W 0 0 0 0 0 1 0 0 04h
Dummy Clock 1 R - - - - - - - - -
1st parameter 1 R 0 0 1 1 1 0 0 0 38h
2nd parameter 1 R 1 ID26 ID25 ID24 ID23 ID22 ID21 ID20 -
3rd parameter 1 R ID37 ID36 ID35 D34 ID33 1D32 ID31 ID30 -

NOTE: “-“ Don’t care

This read byte returns 24-bit display identification information.
The 1stparameter is dummy data
The 2ndparameter (ID17 to ID10): LCD module’s manufacturer ID.
Description The 3rdparameter (ID27 to ID20): LCD module/driver version ID.
The 4th parameter (ID37 to UD30): LCD module/driver ID.
NOTE: Commands RDID1/2/3(DAh, DBh, DCh) read data.correspond to the parameters2,3,4 of the command 04h,
respectively.
Restriction -
Status Availability
) Normal Mode-On, Idle Mode Off, Sleep-Out Yes
Ejgi'lj;r”ty Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle‘Mode Off, Sleep,Out Yes
Partial Mode On, Idle Mode On;-Sleep Out Yes
Sleep In Yes
If ID2 and ID3 MTP are not yet programmed:
Status Default Value
ID1 ID2 ID3
Power On Sequence 38h 80h 00h
S/W Reset 38h 80h 00h
H/W Reset 38h 80h 00h
Default
If ID2 and ID3 MTP were programmed:
Status Default Value
ID1 ID2 ID3
Power On Sequence 38h (MTP value) (MTP value)
S/W Reset 38h (MTP value) (MTP value)
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Host
Driver

NT39125
Serial I/F Mode Parallel I/F Mode
RDDID(04h) RDDID(04h)

| |

| |

| |

| |

| |

| .

| |

/ Dummy Clock / / Dummy Read / : :
|

Flow Chart * * I :

. |

/ Send ID1[7:0] / / Send ID1[7:0] / I |

| |

v v | < aion > |

|

/ Send ID2[7:0] / / Send ID2[7:0] / : :

* * -

| transfer I

/ Send ID3[7:0] / / Send ID3[7:0] / | |

L 1
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6.1.5 RDDST: Read Display Status (09h)
Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
RDDST 0 w 0 0 0 0 1 0 0 1 09h
Dummy Clock 1 R - - - - - - - - -
1st parameter 1 R ST31 ST30 ST29 ST28 ST27 ST26 ST25 ST24 -
2nd parameter 1 R ST23 ST22 ST21 ST20 ST19 ST18 ST17 ST16 -
3rd parameter 1 R ST15 ST14 ST13 ST12 ST11 ST10 ST9 ST8 -
4th parameter 1 R ST7 ST6 ST5 ST4 ST3 ST2 ST1 STO -
NOTE: “-* Don't care
Description This command indicates the current status of the display as described in the table below:
Bit Description Value
ST31 Booster Voltage Status “1"=Booster on, “0"=off
ST30 Row Address Order (MY) “1"=Decrement, “0”=Increment
ST29 Column Address Order (MX) “1"=Decrement, “0"=Increment
ST28 Row/Column Exchange (MV) “1”= Row/column exchange (MV=1)
“0"= Normal (MV=0)
ST27 Vertical refresh Order (ML) “1"=Decrement, “0"=Increment
ST26 RGB/BGR Order (RGB) “1"=BGR, “0"=RGB
ST25 Horizontal refresh Order (MH) “1"=Decrement, “0"=Increment
ST24 Not Used “0”
ST23 Not Used ‘0"
ST22-20 Interface Color Pixel Format “011” = 12-bit / pixel
Definition “101” = 164bit / pixel,
110" =.18-bit / pixel
ST19 Idle Mode On/Off “1” = On, “0” = Off
ST18 Partial Mode On/Off “1” = On, “0” = Off
ST17 Sleep In/Out “1”=0ut, “0” = In
ST16 Display Normal Mode On/Off “1” = Normal Display, “0” = Partial Display
ST15 Vertical Scrolling Status “1” = Scroll on, “0” = Scroll off
ST14 Not Used “0”
ST13 Inversion Status “1” = 0n, “0" = Off
ST12 All Pixels On (Not Used) ‘0"
ST11 All Pixels Off (Not Used) “0”
ST10 Display On/Off “1” = On, “0” = Off
ST9 Tearing effect line on/off “1” = 0n, “0” = Off
ST8-6 Gamma Curve Selection “000” = GC1
“001” = GC2
“010" = GC3
‘011" = GC4
100" to “111” = Not defined
ST5 Tearing effect line mode “0” = mode1, “1” = mode2
ST4 Not Used “0”
ST3 Not Used ‘0"
ST2 Not Used ‘0"
ST1 Not Used “0”
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Restriction -
Register
Availability Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Status Default Value (ST31 to STO):
Power On Sequence 0000 0000_0110 0001_0000 0000_0000 0000
S/W Reset 0xxx xx00_0xxx 0001_0000 0000_0000-0000
H/W Reset 0000 0000_0110 0001_0000 00000000 0000
Flow Chart .
ow=ha Serial I/F Mode Parallel I/F Mode
e~
[ Legend I
RDDST(0%h) RDDST(0%h) : I
......................................................................... Host \\ \ l
Driver ! command | |
|
Dummy Clock / / Dummy Read / : P t |
/ * * :/ arameter /:
|
| '
Send ST[31:24] Send ST[31:24] I :
|
¥ ¥ | < Adion > |
: I
/ Send ST[23:16] / / Send ST[23:16] / | :
|
|
* * =D
| transfer |
/ Send ST[15:8] // Send ST[15:8] / : I
o e |
/ Send ST[7:0] // Send ST[7:0] /
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6.1.6 RDDPM: Read Display Power Mode (0Ah)

Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex

RDDPM 0 w 0 0 0 0 1 0 1 0 0Ah
Dummy Clock 1 R - - - - - - - - -
1st parameter 1 R D7 D6 D5 D4 D3 D2 D1 DO -

NOTE: “-“ Don't care

This command indicates the current status of the display as described in the table below:

Bit Description Value
D7 Booster Voltage Status “1"=Booster on, “0"=Booster off
D6 Idle Mode On/Off “1” = Idle Mode On, “0”= Idle Mode Off
o D5 Partial Mode On/Off “1” = Partial Mode On, “0” = Partial Mode Off
Description
D4 Sleep In/Out “1” = Sleep Out, “0”=8leep.In
D3 Display Normal Mode On/Off | “1” = Normal Display, “0” =-Partial Display
D2 Display On/Off “1” = Display-On, “0” = Display Off
D1 Not Used “0”
DO Not Used “0”
Restriction -
Status Availability
Register Normal'Mode On; Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle’Mode On, Sleep-Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value (D7 to DO)
Default Power On Sequence 0000_1000 (08h)
S/W Reset 0000_1000 (08h)
Legend
Serial I/F Mode Parallel I/F Mode

|

l :

I |

I |

I |

i |

RDDPM(0Ah) RDDPM(0Ah) i !
| |

: Display :

Flow Chart / Send D [7:0] / / Dummy Read / : |
| l

! |

I |

I |

I |

I |

I |

I |

I |

! 1

Y

/ Send D [7:0]
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6.1.7 RDDMADCTR: Read Display MADCTR (0Bh)

Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
RDDMADCTR 0 W 0 0 0 0 1 0 1 1 0Bh
Dummy Clock 1 R - - - - - - - - -
1st parameter 1 R D7 D6 D5 D4 D3 D2 D1 DO -

NOTE: “-“ Don't care
This command indicates the current status of the display as described in the table below:
Bit Description Value
D7 Row Address Order “1”=Decrement, “0"=Increment
D6 Column Address Order “1”=Decrement, “0"=Increment
o D5 Row/Column Order (MV) 1”= Row/column exchange (MV=1)
Description “0”= Normal (MV=0)
D4 Vertical fresh Order (ML) “1”=Decrement, “0"=Increment
D3 RGB/BGR Order “1"=BGR, “0"=RGB
D2 Horizontal fresh Order (MH) “1"=Decrement;“0”=Increment
D1 Not Used “0”
DO Not Used “0”
Restriction -
Status Availability
. Normal Mode On, Idle‘Mode Off, Sleep.Out Yes
Register
. Normal Mode On;Idle Mode On; Sleep Out Yes
Availability
Partial Mode On, Idle Made Off, Sleep Out Yes
Partial Mode On;, Idle Mode On, Sleep-Out Yes
Sleep In Yes
Status Default Value (D7 to DO)
Default Power On Sequence 0000_0000 (00h)
S/W Reset No change
. L
Serial I/F Mode Parallel I/F Mode : Legend |
| |
|
|
I'| command
RDDMADCTR(0Bh) RDDMADCTR(0Bh) : :
......................................................................... R e—
Driver : |
| .
|
Flow Chart / Send D [7:0] / / Dummy Read ! l
| |
| |
|
|
[ swova (e )|
i |
|
| Sequential :
| transfer I
|
|
o ____ |
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6.1.8 RDDCOLMOD: Read Display Pixel Format (OCh
Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
RDDCOLMOD 0 w 0 0 0 0 1 1 0 0 0Ch
Dummy Clock 1 R - - - - - - - - -
1st parameter 1 R D7 D6 D5 D4 D3 D2 D1 DO -

NOTE: “-“ Don't care

This command indicates the current status of the display as described in the table below:

Bit Description Value
D7 Not Used “0”
D6 Not Used “0”
D5 Not Used “0”
Description D4 Not Used ‘0”
D3 Not Used “0”
D2-0 Control Interface Color “011"=12 bit/pixel
Format “101”=16 bit/pixel
“110"=18 bit/pixel
The others = not defined
Restriction -
Status Availability
. Normal Mode On;, Idle Mode Off, Sleep Out Yes
Register
A Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle-Mode Off;-Sleep Out Yes
Partial Mode-On, Idle Mode On; Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 0000_0110 (18 bit/pixel)
S/W Reset No Change
H/W Reset 0000_0110 (18 bit/pixel)
e
. |
Serial I/F Mode Parallel I/F Mode ! Legend |
! l
' I
‘/I ‘/‘ i '
RDDCOLMOD(0Ch) RDDCOLMOD(0Ch) : :
........................................................................ Host | |
\i A Driver : !
I .
/ Send D [7:0] / / Dummy Read | |
Flow Chart | !
i Ry
|
/ saapno e )
: I
| Sequential :
| transfer |
: I
e |
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6.1.9 RDDIM: Read Display Image Mode (ODh
Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
RDDIM 0 w 0 0 0 0 1 1 0 1 0Dh
Dummy Clock 1 R - - - - - - - - -
1st parameter 1 R D7 D6 D5 D4 D3 D2 D1 DO -

NOTE: “-“ Don't care

This command indicates the current status of the display as described in the table below:
Bit Description Value
D7 Vertical Scrolling On/Off “1” = Vertical scrolling is On, “0” = Vertical scrolling is Off
D6 Horizontal Scrolling On/Off | “0” (Not used)
D5 Inversion On/Off “1” = Inversion is On, “0” = Inversion is Off
Description D4 All Pixels On “0” (Not used)
D3 All Pixels Off “0” (Not used)
D2 -0 “000” = GC1
“001” = GC2
Gamma Curve Selection “010” = GC3
‘011"= GC4
’100” to “111” = Not defined
Restriction -
Status Availability
. Normal Mode On,-ldle Mode Off,-Sleep Out Yes
Register
o [ Normal Mode On, Idle Mode-On, Sleep-Out Yes
Availability
Partial Mode On;-ldle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value (D7 to DO)
Default Power On Sequence 0000_0000 (00h)
S/W Reset 0000_0000 (00h)
I
! Legend |
|
. |
Serial I/F Mode Parallel I/F Mode | :
|
! command | |
|
|
" |
RDDIM(0Dh) RDDIM(0Dh) :/ Parameter / |
Host ! |
......................................................................... FRre |
Flow Chart Driver : |
|
/ Send D [7:0] / / Dummy Read . !
|
|
¥ (e )]
|
Send D [7:0] I - :
] Sequential
. X |
| transfer I
|
|
L ____ |
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6.1.10 RDDSM: Read Display Signal Mode (OEh)
Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
RDDSM 0 W 0 0 0 0 1 1 1 0 OEh
Dummy Clock 1 R - - - - - - - - -
1st parameter 1 R D7 D6 D5 D4 D3 D2 D1 DO -
NOTE: “-“ Don't care
This command indicates the current status of the display as described in the table below:
Bit Description Value
D7 Tearing Effect Line On/Off “1”=0n, “0” = Off
D6 Tearing effect line mode “0” = mode1, “1” = mode2
L D5 Horizontal Sync. (RGB I/F)On/Off “0”
Description -
D4 Vertical Sync. (RGB I/F)On/Off “0”
D3 Pixel Clock (PCLK, RGB I/F)On/Off “0”
D2 Data Enable (DE, RGB I/F)On/Off “0”
D1 Not Used “0”
DO Not Used “0”
Restriction
Status Availability
. Normal-Made On; Ildle Mode Off, Sleep Out Yes
Register
- Normal Mode On;, Idle' Mode On, Sleep-Out Yes
Availability
Partial Mode On, Idle Mode Off,'Sleep Out Yes
Partial Mode On, Idle Mode On; Sleep Out Yes
Sleep In Yes
Status Default Value (D7 to DO)
Default Power On Sequence 0000_0000 (00h)
S/W Reset 0000_0000 (00h)
L
: Legend |
|
. |
Serial I/F Mode Parallel I/F Mode | :
|
! command | |
|
|
|
RDDSM(OEh) RDDSM(OEh) :/ Parameter / |
e |
......................................................................... Display |
Flow Chart Driver : :
|
/ Send D [7:0] / / Dummy Read | :
|
|
: :
|
Send D [7:0] ! - :
| Sequential |
| transfer I
|
|
o ____ |
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6.1.11 RDDSDR: Read Display Self-Diagnostic Result (OFh)
Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
RDDSDR 0 W 0 0 0 0 1 1 1 1 OFh
Dummy Clock 1 R - - - - - - - - -
1st parameter 1 R D7 D6 D5 D4 D3 D2 D1 DO -
NOTE: “-“ Don't care
This command indicates the current status of the display as described in the table below:
Bit Description Value
D7 Register Loading Detection
D6 Functionality Detection
. D5 Chip Attachment Detection
Description
D4 Display Glass Break Detection
D3 Not Used ‘0”
D2 Not Used ‘0”
D1 Not Used “0”
DO Not Used “0”
Restriction -
Status Availability
Redister Normal Mode On;Idle Mode Off, Sleep Out Yes
g. . Normal-\Mode On,Idle'Mode On, Sleep-Out Yes
Availability
Partial Mode-On, Idle Mode-Off, Sleep-Out Yes
Partial Mode On, Idle Mode On, Sleep.Out Yes
Sleep In Yes
Status Default Value (D7 to DO)
Default Power On Sequence 0000_0000 (00h)
S/W Reset 0000_0000 (00h)
T
: Legend |
|
. |
Serial I/F Mode Parallel I/F Mode [ :
|
! command | |
|
|
|
RDDSDR(0Fh) RDDSDR(0Fh) :/ Parameter / |
e |
.......................................................................... Display |
Flow Chart Driver : |
|
/ Send D [7:0] / / Dummy Read | :
|
|
¥ (e )]
|
Send D [7:0] ! - :
| Sequential |
| transfer I
|
|
o ____ |
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6.1.12 SLPIN: Sleep In (10h

Instruction D/CX | R/IW D7 D6 D5 D4 D3 D2 D1 DO Hex
SLPIN 0 w 0 0 0 1 0 0 0 0 10h
Parameter No Parameter

NOTE: “-“ Don't care
This command causes the LCD module to enter the minimum power consumption mode.

In this mode the DC/DC converter is stopped, Internal display oscillator is stopped, and panel scanning is
stopped.

| Source/Gate Output  kBlank display STOP

Desering | Memory scan operation [T st
ption
| Internal Oscillator [T M 7"
| DC/DC Converter | Discharge

MPU interface and memory are still. working and the memory keeps its.contents.

This command has no effect when module is/already in sleep in'mode. Sleep. In|Mode canonly be exit by
the Sleep Out.-Command (11h).

It will be'necessary-to wait.5msec before sending next command, this is to-allow time for the supply
Restriction voltages and clock circuits to stabilize.

It will be .necessary-to wait 120msec after sending Sleep-Outcommand (when in Sleep In Mode) before
Sleep In‘'command can be-sent.

Status Availability
. Normal Mode On,-Idle Mode Off, Sleep Out Yes
Register
- Normal \Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Sleep in mode
S/W Reset Sleep in mode
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It takes about 120 msec to get into Sleep In mode (booster off state) after SLPIN command issued.
The results of booster off can be check by RDDST (09h) command Bit31.

Stop
DC/DC
Converter

A
Stop

|

I I
I I
I I
I I
I I
I I
I I
I I
I I
Internal | |
Oscillator | I
I I
I I
I I
I I
I I
I I
| I
I I
I I
| I

Display whole blank

Flow Chart screen (Automatic
No effect to DISP
ON/OFF Command)
A
Sleep In Mode
i Sequential
Drain charge
from LCD panel
L __ ]
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6.1.13 SLPOUT: Sleep Out (11h)

Instruction D/CX | R/IW D7 D6 D5 D4 D3 D2 D1 DO Hex
SLPOUT 0 w 0 0 0 1 0 0 0 1 11h
Parameter No Parameter

NOTE: “-“ Don't care
This command turns off sleep mode.
In this mode the DC/DC converter is enabled, Internal display oscillator is started, and panel scanning is started.

| Source/Gate Output | sTop < Blank > Memory Conteni3>

(If DISPON 29h is set) /

L
- START
[ Tnternal Oscillator ] S0P A

| DC/DC Converter | ov

Description | Memory scan operation | \

This command has no effect when module.is already. in sleep_out mode. Sleep Out Mode.can only be exit by the
Sleep In Command (10h).

It will be necessary to.wait 5msec before 'sending next command; this.is to-allow time for.the supply voltages and
clock circuits to-stabilize.

NT39125 loads all default values of extended and test.commandto the registers during this 5msec and there
cannot be any abnormal visual effect on the display image if those default and register values are same when this
load.is done-and when the NT39125 is already Sleep.Out ~mode.

Restriction

Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
- Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Sleep in mode
S/W Reset Sleep in mode
H/W Reset Sleep in mode
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Start Internal
Oscillator

Display whole blank
screen for 2 frames
(Automatic No effect to

DISP ON/OFF
Commands)

It takes 120msec to become Sleep Out mode (booster on mode) after SLPOUT command issued.
The results of booster on can be checked by RDDST (09h) command Bit31.

!
Chart Start
Converter contents in accordance
with the current Sequential
command table settins transfer
\ L__S\\N_ ) \¢ ]
Charge Offset
voltage for LCD
Panel

Sleep Out Mode

2007/12/18 121 Version 0.0.12

With respect to the information represented on this website, Novatek makes no warranty, expressed or implied, including the warranties of

merchantability, fitness for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or

usefulness of any such information.



(\hNQVATEK

NT39125

6.1.14 PTLON: Partial Display Mode On (12h)

Instruction D/CX | R/IW D7 D6 D5 D4 D3 D2 D1 DO Hex
PTLON 0 w 0 0 0 1 0 0 1 0 12h
Parameter No Parameter

NOTE: “-“ Don't care

command (30H)

This command turns on Partial mode. The partial mode window is described by the Partial Area

Description To leave Partial mode, the Normal Display Mode On command (13H) should be written.
There is no abnormal visual effect during mode change between Normal mode On <-> Partial mode
On.
Restriction This command has no effect when Partial mode is active.
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep:Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On-Sequence Normal Mode On
S/W Reset Normal Mode On
H/W Reset Normal Mode On
Flow Chart See Partial Area (30h)
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6.1.15 NORON: Normal Display Mode On (13h)

Instruction D/CX | R/IW D7 D6 D5 D4 D3 D2 D1 DO Hex
NORON 0 w 0 0 0 1 0 0 1 1 13h
Parameter No Parameter

NOTE: “-“ Don't care

This command returns the display to normal mode.
Normal display mode on means Partial mode off, Scroll mode Off.

Description Exit from NORON by the Partial mode On command (12h)
There is no abnormal visual effect during mode change from Normal mode On to Partial mode On.
Restriction This command has no effect when Normal Display mode is active.
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep'Out Yes
Sleep In Yes
Status Default Value
Default Power,On Sequence Normal-Mode On
S/W Reset Normal Mode On
H/W Reset Normal Mode On
See Partial Area and Vertical Scrolling-Definition Descriptions for details of when to use this command
Flow Chart
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6.1.16 INVOFF: Display Inversion Off (20h)
Instruction D/CX | R/W D7 D6 D5 D4 D3 D2 D1 DO Hex
INVOFF 0 w 0 0 1 0 0 0 0 0 20h
Parameter No Parameter

NOTE: “-“ Don't care

This command is used to recover from display inversion mode.
This command makes no change of contents of frame memory.
This command does not change any other status.

(Example)
Memory Display
L
Description [ [ /e
H RN |
HEN [
EN NN
H EEN N
I
L]
Restriction This command has no effect when module is already inversion off mode.
Status Availability
) Normal Mode On, Idle-Mode Off, Sleep-Out Yes
Register
S Normal Mode On, Idle Mode On,-Sleep Out Yes
Availability
Partial-Mode On, Idle-Mode Off,-Sleep Out Yes
Partial Mode On, Idle Mode On; Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Display Inversion off
S/W Reset Display Inversion off
H/W Reset Display Inversion off
e |
| Legend |
I |
Display Inversion : |
On Mode | |
i | I
I I
| Parameter |
I |
| |
Displa
Flow Chart INVOFF : Y :
| |
I I
I I
Display Inversion | |
I ;
OFF Mode | Sequential :
I transfer I
I |
L ]
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6.1.17 INVON: Display Inversion On (21h)
Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
INVON 0 W 0 0 1 0 0 0 0 1 21h
Parameter No Parameter

NOTE: “-“ Don't care

This command is used to enter display inversion mode.
This command makes no change of contents of frame memory.
This command does not change any other status.

To exit from Display Inversion On, the Display Inversion Off command (20h) should be written.

Memory Display
Description
(Example)
Restriction This command has no effect when module,is already‘Inversion On.mode.
Status Availability
Normal Mode On;, Idle Mode Off, Sleep-Out Yes
Register Normal Mode-On, Idle Mode On;-Sleep Out Yes
Availability Partial\Mode On, Idle Mode Off, Sleep. Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Display Inversion off
S/W Reset Display Inversion off
H/W Reset Display Inversion off
T |
| Legend |
I |
Display Inversion : |
OFF Mode | |
i | |
I
|/ Parameter ; :
I I
| |
Displa
Flow Chart INVON | =
< cion > |
I I
I I
Display Inversion | |
I ;
ON Mode | Sequential :
I transfer I
I |
L ]
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6.1.18 GAMSET: Gamma Set (26h)

Instruction D/CX | R/IW D7 D6 D5 D4 D3 D2 D1 DO Hex
GAMSET 0 w 0 0 1 0 0 1 1 0 26h
Parameter 1 w GC7 GC6 GC5 GC4 GC3 GC2 GC1 GCO -

NOTE: “-“ Don’t care

This command is used to select the desired Gamma curve for the current display. The curve is

selected by setting the appropriate bit in the parameter as described in the Table.
GCJ7:0] Parameter Curve Selected
01h GCO Gamma Curve 1 (Gamma 2.2)
Description 02h GC1 Gamma Curve 2 (Gamma 1.8)
04h GC2 Gamma Curve 3 (Gamma 2.5)
08h GC3 Gamma Curve 4 (Gamma 1.0)

Note: All other values are undefined.

Values of GC [7:0] not shown in table above are invalid and\will not change the current selected

Restriction Gamma curve until valid is received.
Status Availability
Normal Mode:On, Idle Mode Off; Sleep/Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle-Mode Off, Sleep-Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep.In Yes
Status Default Value
Default Power On Sequence 01h
S/W Reset 01h
H/W Reset 01h
Legend

|
[ I
[ I
[ I
[ I
[ I
[ I
[ I
[ I
[ I
' '

1Spla;

Flow Chart : Py :
[ I
[ I
[ I
[ I
[ I
[ I
[ I
[ I
[ I

New Gamma
Curve Loaded Sequential
transfer
L ___ ]
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6.1.19 DISPOFF: Display Off (28h)

Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
DISPOFF 0 w 0 0 1 0 1 0 0 0 28h
Parameter No Parameter
NOTE: “-“ Don't care
This command is used to enter into DISPLAY OFF mode. In this mode, the output from Frame
Memory is disables and blank page inserted.
This command makes no change of contents of frame memory.
This command does not change any other status.
There will be no abnormal visible effect on the display.
Exit from this command by Display On (29h)
(Example)
Description Memory Display
Restriction This command has no effectwhen module is already/in-Display-Off mode.
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
\ [ ( Normal Mode On, Idle Mode On, Sleep-Out Yes
Availability
Partial Mode On, Idle Mode Off,-Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Display off
S/W Reset Display off
H/W Reset Display off
T T T |
| Legend |
l |
I I
I I
I I
I I
I
[ s/
I I
I ] I
. .
Flow Chart I |
| < cion > |
I I
. | I
Dislay Of . |
Mode : |
| Sequential :
I transfer I
I I
L __ ]
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6.1.20 DISPON: Display On (29h)

Instruction D/CX | R/IW D7 D6 D5 D4 D3 D2 D1 DO Hex
DISPON 0 w 0 0 1 0 1 0 0 1 29h
Parameter No Parameter

NOTE: “-“ Don't care

This command is used to recover from DISPLAY OFF mode. Output from the Frame Memory is

enabled.

This command makes no change of contents of frame memory.
This command does not change any other status.

(Example)
Memory Display
- LI
Description
[
Restriction This command has no effect when module is already in-Display On mode.
Status Availability
Redister Normal Mode On, Idle Mode Off, Sleep Out Yes
Avagilability Normal Mode On, ldle-Mode On,-Sleep Qut Yes
Partial Mode.On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle'Mode On, Sleep Out Yes
SleepIn Yes
Status Default Value
Default Power On Sequence Display off
S/W Reset Display off
H/W Reset Display off
I___L___d___I
. | cgen |
Display Off | |
Mode : :
I I
I I
I
[ e /|
| I
' |
| 1Splay
Flow Chart | :
| '
I I
. I I
Dislay O ok )
Mode : |
| Sequential :
I transfer |
I I
L _ ]
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6.1.21 CASET: Column Address Set (2Ah)

Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
CASET 0 w 0 0 1 0 1 0 1 0 2Ah
1st parameter 1 w XS15 XS14 XS13 XS12 XSs11 XS10 XS9 XS8 -
2nd parameter 1 w XS7 XS6 XS5 Xs4 XS3 XS2 XS1 XS0 -
3rd parameter 1 W XE15 XE14 XE13 XE12 XE11 XE10 XE9 XE8 -
4th parameter 1 w XE7 XE6 XES5 XE4 XE3 XE2 XE1l XEO -
NOTE: “-“ Don't care
This command is used to define area of frame memory where MPU can access.
This command makes no change on the other driver status.
Description The value of XS [15:0] and XE [15:0] are referred when RAMWR command-comes.
Each value represents one column line in the Frame Memory:
XS [15:0] always must be equal to or less than-XE[15:0]
When XS [15:0] or XE [15:0] is greater than-maximum-address-like below, data of out of range will be
ignored.
For GM = “00" (240x432 display resolution)
When MV="0", parameter range: 0, =.X8/[15:0] = XE [15:0] = 239 (00EFh)
When MV="1"; parameter range:.0/ = XS [15:0] = XE [15:0] = 431.(01AFh)
Restriction For GM = “01" (240x400 display resolution)
When MV="0";parameter range: 0 = XS [15:0], =-XE [15:0] = 239 (00EFh)
When MV="1", parameter-range: 0-=- XS [15:0] = XE [15:0] = 399 (018Fh)
For GM= “10" (240x320 display resolution)
When MV="0", parameter-range: 0 = XS [15:0] = XE [15:0] = 239 (00EFh)
When MV="1", parameter range: 0 = XS [15:0] = XE[15:0] = 319 (013Fh)
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
For GM = “00" (240x432 display resolution)
Default Value
Status
XS [15:0] XE [15:0] (MV=0) | XE [15:0] (MV=1)
Power On Sequence 0000h 00EFh (239d)
S/W Reset 0000h 00EFh (239d) | 01AFh (431d)
H/W Reset 0000h 00EFh (239d)
Default
etau For GM =“01" (240x400 display resolution)
Default Value
Status
XS [15:0] XE [15:0] (MV=0) | XE [15:0] (MV=1)
Power On Sequence 0000h 00EFh (239d)
S/W Reset 0000h 00EFh (239d) | 018Fh (399d)
H/W Reset 0000h 00EFh (239d)
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For GM = "“10" (240x320 display resolution)

Status

Default Value

XS [15:0] XE [15:0] (MV=0) | XE [15:0] (MV=1)
Power On Sequence 0000h 00EFh (239d)
S/W Reset 0000h 00EFh (239d) | 013Fh (319d)
H/W Reset 0000h 00EFh (239d)
Flow Chart -
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6.1.22 RASET: Row Address Set (2Bh)
Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
RASET 0 W 0 0 1 0 1 0 1 1 2Bh
1st parameter 1 w YS15 YS14 YS13 YS12 YS11 YS10 YS9 YS8 -
2nd parameter 1 w YS7 YS6 YS5 YS4 YS3 YS2 YS1 YSO -
3rd parameter 1 W YE15 YE14 YE13 YE12 YE11 YE10 YE9 YES8 -
4th parameter 1 w YE7 YE6 YES5 YE4 YE3 YE2 YE1 YEO -
NOTE: “-“ Don’t care
This command is used to define area of frame memory where MPU can access.
This command makes no change on the other driver status.
Description The value of YS [15:0] and YE [15:0] are referred when RAMWR command-comes.
Each value represents one column line in the Frame Memory:
YS [15:0] always must be equal to or less than-YE{[15:0]
When YS [15:0] or YE [15:0] are greater than maximum row address like below, data of out of range
will be ignored.
For GM = “00" (240x432 display resolution)
When MV="0", parameter range: 0. =.YS/[15:0] = YE [15:0] = 431 (01AFh)
When MV="1"; parameter range:.0, = YS [15:0] = /YE[15:0] = 239 (00EFh)
Restriction For GM = “01" (240x400 display resolution)
When MV="0";parameter range: 0 = YS [15:0], =-YE [15:0] = 399 (018Fh)
When MV="1", parameter-range: 0-=-YS [15:0] = YE [15:0] = 239 (00EFh)
For GM= “10" (240x320 display resolution)
When MV="0", parameter-range: 0 = YS[15:0] = YE[15:0] = 319 (013Fh)
When MV="1", parameter range: 0 = YS[15:0] = YE [15:0] = 239 (00EFh)
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
- Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
For GM = “00" (240x432 display resolution)
Default Value
Status
YS [15:0] YE [15:0] (MV=0) | YE [15:0] (MV=1)
Power On Sequence 0000h 01AFh (431d)
S/W Reset 0000h 01AFh (431d) | 00EFh (239d)
H/W Reset 0000h 01AFh (431d)
Default
For GM =“01" (240x400 display resolution)
Default Value
Status
YS [15:0] YE [15:0] (MV=0) | YE [15:0] (MV=1)
Power On Sequence 0000h 018Fh (399d)
S/W Reset 0000h 018Fh (399d) | 00EFh (239d)
H/W Reset 0000h 018Fh (399d)
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For GM = "“10" (240x320 display resolution)

Status

Default Value

YS [15:0] YE [15:0] (MV=0) | YE [15:0] (MV=1)
Power On Sequence 0000h 013Fh (319d)
S/W Reset 0000h 013Fh (319d) | 00EFh (239d)
H/W Reset 0000h 013Fh (319d)
Flow Chart -
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6.1.23 RAMWR: Memory Write (2Ch)

Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO D[9:0] | Hex

RAMWR 0 W 0 0 1 0 1 1 0 0 - 2Ch

st parameter | 1 | W | D1[17] | D1[16] | D1[15] | D1[14] | D1[13] | D1[12] | D1[11] | D1[10] |D1[9:0]| -

1 W | Dx[17] | Dx[16] | Dx[15] | Dx[14] | Dx[13] | Dx[12] | Dx[11] | Dx[10] |Dx[9:0] -

Nth parameter 1 W | Dn[17] | Dn[16] | Dn[15] | Dn[14] | Dn[13] | Dn[12] | Dn[11] | Dn[10] |Dn[9:0] -

NOTE: “-“ Don't care

This command is used to transfer data from MPU to frame memory.
This command makes no change to the other driver status.
When this command is accepted, the column register and the row register-are reset to the Start
Column/Start Row positions.
Description The Start Column/Start Row positions are different in accordance with-MADCTR setting. (See 5.2.3)
Then D[17:0] is stored in frame memory and the column register and the row register incremented as
in Fig 5.2.2.
Sending any other command can stop-Frame Write.
. In all color modes, there is no restriction on length of parameters:
Restriction
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
Availability Normal Mode On, Idle Mode On, Sleep-Out Yes
Partial Mode On, Idle Mode Off;.Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Contents of memory is set randomly
S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
Flow Chart -
2007/12/18 133 Version 0.0.12

With respect to the information represented on this website, Novatek makes no warranty, expressed or implied, including the warranties of
merchantability, fitness for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or

usefulness of any such information.



(\\

6.1.24 RAMRD: Memory Read (2Eh)

Instruction D/CX| R/IW D7 D6 D5 D4 D3 D2 D1 DO D[9:0] | Hex
RAMRD 0 W 0 0 1 0 1 1 1 0 - 2Eh
Dummy Clock 1 R - - - - - - - - - -
1st parameter | 1 R | D1[17] | D1[16] | D1[15] | D1[14] | D1[13] | D1[12] | D1[11] | D1[10] | D1[9:0] -
1 R | Dx[17] | Dx[16] | Dx[15] | Dx[14] | Dx[13] | Dx[12] | Dx[11] | Dx[10] | Dx[9:0] -
Nth parameter 1 R | Dn[17] | Dn[16] | Dn[15] | Dn[14] | Dn[13] | Dn[12] | Dn[11] | Dn[10] | Dn[9:0] -

NOTE: “-“ Don't care

This command is used to transfer data from frame memory to MPU.

This command makes no change to the other driver status.

When this command is accepted, the column register and the row register are reset to'the Start
Column/Start Row positions.

The Start Column/Start Row positions are different in accordance with MADCTR setting. (See section

Description 5.2.3)
Then D[17:0] is read back from-the frame memory. and the column register.and the row register
incremented as in Fig. 5.2.2.
Frame Read canthe canceled by sending any other command.
See section 5.2.1 “Display Data-Format” for color coding (18 bit-cases),- when there is used 8, 9, 16 or
18 data linesforimage data.
o In.all color modes; the Frame Read-is always 18-bit and.there is no restriction on length of parameters.
Restriction. Note.~ Memory Read is only possible via the Parallel-Interface.
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode-On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Contents of memory is set randomly
S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
Flow Chart
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6.1.25 RGBSET: Color Set for 65k or 4k-Color Display (2Dh)

Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
RGBSET 0 w 0 0 1 0 1 1 0 1 2Dh
1st parameter 1 W R0O07 R0O06 R0O05 R0O04 R0O03 R002 R0O01 RO00 -
1 W -
32th parameter 1 W Ra7 Ra6 Ra5 Ra4 Ra3 Ra2 Ral Ra0 -
33th parameter 1 W G007 G006 G005 G004 G003 G002 G001 G000 -
1 W \
96th parameter 1 w Gh7 Gb6 Gb5 Gb4 Gb3 Gb2 Gb1 GbO -
97th parameter 1 W B0O7 B006 B00S5 B004 B003 B002 BOO1 B00O -
1 W -
128th parameter 1 W Bc7 Bc6 Bc5 Bc4 Bc3 Bc2 Bcl BcO -

NOTE: “-“ Don'’t care

NOTE: a=31,b =63, c=31

This command is. used to define the LUT for 12-bit-to-18bit / 16bit-to~18bit color depth-conversations.
128-Bytes-must be written to.the LUT regardless of the-color.mode. Only the values in section 5.2.8
are-referred.

262k-color used, LUT has R00[7:0] ~ R31[7:0] and G00[7:0] ~ G63[7:0], BOO[7:0] ~ B31[7:0],. Set total
Description through'128th_parameter.

In"this condition, 4K-color (4-4-4);.65K-color(5-6-5) data input are transferred 6(R)-6(G)-6(B) through
RGB LUT table.

This command has no effect on other commands/parameters and Contents of frame memory.
Visible change takes effect-next time the Frame Memory is written to.

Do not'send any-command before the last data is sent or LUT is not defined correctly.

Restriction
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
- Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence See section 5.2.8
S/W Reset Contents of the look-up table protected
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Nuimber of parameter of each RGB, refer to the description.
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For GM ="“00" (240x432 display resolution)
PSL[15:0] and PEL[15:0] should have below range
(Parameter range: 0 < PSL[15:0], PEL[15:0] <431 (01AFh) )
Restriction For GM ="“01" (240x400 display resolution)
PSL[15:0] and PEL[15:0] should have below range
(Parameter range: 0 < PSL[15:0], PEL[15:0] < 399 (018Fh) )
For GM =“10" (240x320 display resolution)
PSL[15:0] and PEL[15:0] should have below range
(Parameter range: 0 < PSL[15:0], PEL[15:0] < 319 (013Fh) )
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
- Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status PEL[15:
PSL[15:0] — ["5 (1] —
Default GM="00 GM="01 GM="10
Power On Sequence 0000h 1AFh 018Fh 13Fh
S/W Reset 0000h 1AFh 018Fh 13Fh
H/W Reset 0000h 1AFh 018Fh 13Fh
1. To Enter Partial Mode 2. To Exit Partial Mode
m < Partial Mode )
Optional
To prevent
PSL [15:0] DISPOFF Tearing Effect
Image display
Y
/ PEL [15:0] / NORON
Partial Mode OFF ) = _L__ _d_ T
Flow Chart < oot
I I
. I I
( Partial Mode > | I
I I
[ e ]
I I
Image Data : w :
DI1[17:0], D2[17:0] I - I
..... Dn[17:0] | < Action > |
I I
| |
I
: Sequential :
| transfer |
I I
L I
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6.1.27 SCRLAR: Scroll Area (33h)

Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
SCRLAR 0 w 0 0 1 1 0 0 1 1 33h
1st parameter 1 W TFA15 | TFA14 | TFA13 | TFA12 | TFA1l1 | TFA10 | TFA9 TFA8 -
2nd parameter 1 w TFA7 TFA6 TFA5 TFA4 TFA3 TFA2 TFAl TFAO -
3rd parameter 1 W | VSA15 | VSA14 | VSA13 | VSA12 | VSAl1ll | VSAL10 | VSA9 | VSA8 -
4th parameter 1 w VSA7 VSAG6 VSAS5 VSA4 VSA3 VSA2 VSA1 VSAO -
5th parameter 1 W BFA15 | BFA14 | BFA13 | BFA12 | BFA1l | BFA10 | BFA9 BFAS8 -
6th parameter 1 W BFA7 BFA6 BFAS5S BFA4 BFA3 BFA2 BFAL BFAO \
NOTE: “-“ Don’t care
This command defines the Vertical Scrolling Area of the display.
When MADCTL ML=0
TFA [15:0] describes the Top Fixed Area (in No..of lines from Top of the Frame Memory andDisplay).
VSA [15:0] describes the height of the Vertical Scrolling-Area (in No. of lines of the Frame Memory [not the
display] from the Vertical Scrolling Start Address)
The first line appears immediately after the bottom most line of the Top Fixed Area.
BFA [15:0] describes-the Bottom Fixed Area (in No. of lines from Bottom.of-the Frame Memory and Display).
TFA, VSA and-BFA refer-to the Frame Memory row-address.
(0,0)
Top Fixed Area o
Non-displaying Area
7 First line read from
frame memory
Scroll Area
VSA [15:0]
Bottom Fixed Area
Description BFA [15:0] { Non-displaying Area
When MADCTL ML=1
TFA [15:0] describes the Top Fixed Area (in No. of lines from Bottom of the Frame Memory and Display).
VSA [15:0] describes the height of the Vertical Scrolling Area (in No. of lines of the Frame Memory [not the
display] from the Vertical Scrolling Start Address)
The first line appears immediately after the top most line of the Top Fixed Area.
BFA [15:0] describes the Bottom Fixed Area (in No. of lines from Top of the Frame Memory and Display).
(0,0)
Bottom Fixed Area i
BFA [15:0] Non-displaying Area
Scroll Area
First line read from
Top Fixed Area frame memory
TFA [15:0] Non-displaying Area
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See Section 5.2.6 for details of the Memory to Display Mapping.
For GM =*“00" (240x432 display resolution)
The condition is (TFA+VSA+BFA) = 432, otherwise Scrolling mode is undefined.
For GM =*“01" (240x400 display resolution)
. The condition is (TFA+VSA+BFA) = 400, otherwise Scrolling mode is undefined.
Restriction
For GM =*“10" (240x320 display resolution)
The condition is (TFA+VSA+BFA) = 320, otherwise Scrolling mode is undefined.
In Vertical Scroll Mode, MADCTL parameter MV should be set to ‘0’-this only affects the Frame Memaory Write.
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
For GM =“00" (240x432 display resolution)
Default Value
Status
TFA [15:0] VSA[15:0] | BFA[15:0]
Power On Sequence 0000h 01B0h 0000h
S/W Reset 0000h Q1B6h 0000h
H/W Reset 0000h 01B0Oh 0000h
For GM ="“01" (240x400 display resolution)
Default Value
Status
Default TFA[15:0] | VSA[15:0] | BFA[15:0]
Power On Sequence 0000h 0190h 0000h
S/W Reset 0000h 0190h 0000h
H/W Reset 0000h 0190h 0000h
For GM = *10" (240x320 display resolution)
Default Value
Status
TFA [15:0] VSA [15:0] | BFA[15:0]
Power On Sequence 0000h 0140h 0000h
S/W Reset 0000h 0140h 0000h
H/W Reset 0000h 0140h 0000h
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1.To enter Vertical Scroll Mode:

oo | T
L]
/ TEA[15:0] /

Y
VSA[15:0]

|

| |
| |
| |
| |
| |
| |
| |
| |
| |
| , |
Com ),
Y | |
| |
| |
| |
| |
| |
| |
| |
| |
| |

™~
N

/ BFA[15:0] /

- ﬁsm/‘ ~

v

LAVLL I
/ XS[15:0] /

)
/ XE[15:0] / Redefines the Frame

Memory Window that the
> scroll data'will be written
RASET to:

NOTE
! See NO

Only / YS[15:0] /

required Y
fr o\ / YE[150] /
Flow non-rolling

scrolling
Chart ’/+/_‘ Optional - Tt may be
MADCT necessary to redefine

L
v the frame Momery Write

/ Patameter / Direction

o]

Scroll Image
Data

N

VSCSAD
Y

/ SSA[15:0] /
v
Scroll Mode

NOTE: The Frame Memory Window size must be defined correctly otherwise undesirable image will be displayed.
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2. Continuous Scroll:

} Legend }

| |

Normal Mode } ‘ }

— l @ |

- [T /|

I I

/ : : |

XS[15:0] / } I

- 1 |

I

w |

XE[15:0] I \

} Sequential }

| transfer |

RASET N AN L i
Only *

required / YS[15:0] /

for < 3

non-rolling
scrolling / YE[15:0] /

RAMRW

Scroll Image
Data

VSCSAD

¥

Flow N

Chart
/ SSA[15:0] /L

3. To Exit Vertical- Scroll. Mode:
(Optional)

C Scroll Mode >
To prevent

DISPOFF Tearing Effect

Image Display
NORON/PTLON

v

C Scroll Mode OFF )
RAMRW

v

Image Data
D1[17:0], D2[17:0]
..... Dn[17:0]

NOTE: Scroll Mode can be exit by both the Normal Display Mode On(13h) and Partial Mode On (12h) commands.
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6.1.28 TEOFF: Tearing Effect Line OFF (34h
Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
TEOFF 0 W 0 0 1 1 0 1 0 0 34h
Parameter No Parameter

NOTE: “-“ Don't care

This command is used to turn OFF (Active Low) the Tearing Effect output signal from the TE signal
Description line.
. This command has no effect when Tearing Effect output is already OFF.
Restriction
Status Availability
Redister Normal Mode On, Idle Mode Off, Sleep Out Yes
g. . Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power'On. Sequence Off
S/W Reset Off
H/W Reset Off
T T T T I
C TE Line Output ON > : Legend :
I I
I I
: command :
I I
TEOFF | / Parameter / |
I I
' '
1Spla;
Flow Chart y : Py :
C TE Line Output OFF ) | |
I I
| |
I I
I -
| Sequential :
I transfer [
I I
L __ I
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6.1.29 TEON: Tearing Effect Line ON (35h)

Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
TEON 0 w 0 0 1 1 0 1 0 1 35h
Parameter 1 w - - - - - - - M -

NOTE: “-“ Don't care

This command is used to turn ON the Tearing Effect output signal from the TE signal line. This
output is not affected by changing MADCTR bit ML.

The Tearing Effect Line On has one parameter, which describes the mode of the Tearing Effect
Output Line. (“-“=Don’t Care).

When M=0: The Tearing Effect Output line consists of V-Blanking information only.

t t

vdl

Vertival Time C E
Scale N ; C

vdh

Description
When M=1: The Tearing Effect Output line consists-of both V-Blanking and H-Blinking
information.
Lyl ol L -
SREAINRS A
Scale L
See Section 5.2.7 for more information:
Note: During Sleep In Mode with Tearing Effect Line-On, Tearing Effect Output pin will be active Low.
\ \ This command.-has no effect when Tearing Effect output is already OFF.
Restriction
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
- Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Tearing effect off & M=0
S/W Reset Tearing effect off & M=0
H/W Reset Tearing effect off & M=0
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C TE Line Output OFF >

TEON

Flow Chart
/ TE Mode Parameter (M) /
A
Sequential
< TE Line Output ON >
| N . N \ W \\ J
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6.1.30 MADCTL: Memory Data Access Control (36h)

Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
MADCTR 0 W 0 0 1 1 0 1 1 0 36h
Parameter 1 W MY MX MV ML RGB MH - - -
NOTE: “-“ Don't care
This command defines read/write scanning direction of frame memory.
This command makes no change on the other driver status.
Bit NAME DESCRIPTION
MY ROW ADDRESS ORDER
These 3bits controls MPU to memory write/read
MX COLUMN ADDRESS ORDER . . :
direction. (See Section 5.2.3)
MV ROW/COLUMN EXCHANGE
ML Vertical refresh ORDER LCD Vertical refresh direction control
Color selector switch control
RGB RGB-BGR ORDER \ )
(0=RGB: color filter panel, 1=BGR.color filter panel)
MH Horizontal refresh ORDER LCD, Horizontal refresh direction control
_ ML.: Vertical refresh Order
Top-Left (0,0)
Memory Top-Left 0.Q) Display
ML="0" Send First LI IO
Send 2nd N | [ e
[ Send3d > N EEN e
; EEE | W
| EN EE EE
& 5 EEE EE
[ ]
[ Send last ERERREEE
Top-Left (0,0 TopLeft(0.0)
ML="1" Memory ? Display
[T [ Sendlast I |
N N | | mEE
; H BN N
| [ [ [
‘ N N e
[ Send3d > N EaE e
- Send 2nd > CC ]
Description Send First ERRRRRRN
MH: Horizontal refresh Order
Top-Left (0,Q) Display Top-Left (0, )7 Display
MH="0" MH="1 AN EREEEE
HE [ [
H BN BN
HEE [ [ ]
L]
H EEE
HE [ [ W
AREEREEN
EGERl EREEE
Top-Left (0,Q) Memory - Top-Left (0, Memory
[] L]
HE [ [
H EEE
HEE | | W
HE W
H BN BN
HE [ [ W
AREEREEN
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RGB: RGB-BGR Order
RGB="0" RGB="1"
Driver IC Driver IC
A BER— — — EEE [RIGIE | RIGIE Rl R G5 |
SIG1  SIG2 — — — SIG132 SIG1  SIG2 — — — SIG132
Y v v v v v
SIG1 _ SIG2 — — — SIG132 SIG1_ _SIG2 — — — SIG132
O Bl — — — [ ———
(RGIE FRGIE Kl RIGIS | R EER— — — Bl
LCD Panel LCD Panel
. D1 and DO of the 1st parameter are set to ‘00’internally.
Restriction
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
- Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode-On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence MY=0,MX=0,MV=0,ML=0,RGB=0, MH=0
S/W Reset No Change
H/W-Reset MY=0,MX=0,MV=0,ML=0,RGB=0, MH=0
T T T T T |
| Legend |
| |
MADCTR : |
|
|
| |
|
[ o /|
1% parameter | |
ML RGED i i
| 1splay
Flow Chart ML, RGB, MH) I :
' |
| |
| |
| .
|
| ;
| Sequential :
I transfer I
| |
L ___ I
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6.1.31 VSCSAD: Vertical Scroll Start Address of RAM (37h)

Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex

VSCSAD 0 w 0 0 1 1 0 1 1 1 37h

1st parameter 1 w VSP15 | VSP14 | VSP13 | VSP12 | VSP11 | VSP10 | VSP9 VSP8 -

2nd parameter 1 w VSP7 VSP6 VSP5 VSP4 VSP3 VSP2 VSP1 VSPO -

NOTE: “-“ Don'’t care

Description

This command is used together with Vertical Scrolling Definition (33h). These two commands describe the
scrolling area and the scrolling mode.

The Vertical Scrolling Start Address command has one parameter which describes which line in the Frame
Memory will be written as the first line after the last line of the Top Fixed Area on the display as-illustrated-below:
This command Start the scrolling.

Exit from V-scrolling mode by commands Partial mode On (12h) or Normal mode-On (13h).

When MADCTL ML=0 (GM="00")

Example:

When Top Fixed Area=Bottom Fixed Area=00, Vertical Scrolling Area=432 and Vertical Scrolling
Pointer SSA="3".

(0,0)

Memory R scan address Display )

| ] : Gl Il [

G2 "
G j |

| SSA[15:0] I > - G4 |
- A : Il

Seroll start address \- \ G430 Il 1L

G431 "

| \ G432 1l

(0, 431) /

When MADCTL ML =1 (GM="00")
Example:

When Top Fixed Area= Bottom Fixed Area=00, Vertical Scrolling Area=432 and SSA="3’

(0,0)

| SSA[15:0] I

Scroll start address

Memory scan address Display
| | Gl
G2
G3
G4

A\ 4

G430
G431
G432

]
(0,431)/

NOTE: When new Pointer position and Picture Data are sent, the result on the display will happen at the next
Panel Scan to avoid tearing effect. SSA refers to the Frame Memory scan address.

Restriction

Since the value of the Vertical Scrolling Start Address is absolute (with reference to the Frame Memory), it must
not enter the fixed area (defined by Vertical Scrolling Definition (33h)-otherwise undesirable image will be
displayed on the Panel.

SSA[15:0] is based on 1-line unit.

SSA[15:0] = 0000h, 0001h, 0002h, 0003h, ..., 01BOh
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Status Availability
) Normal Mode On, Idle Mode Off, Sleep Out Yes
Eeg'lls'ts:'t Normal Mode On, Idle Mode On, Sleep Out Yes
varabily Partial Mode On, Idle Mode Off, Sleep Out No
Partial Mode On, Idle Mode On, Sleep Out No
Sleep In Yes
Status Default Value
Default Power On Sequence 0000h
S/W Reset 0000h
H/W Reset 0000h
Flow Chart See Vertical Scrolling Definition (33h) description.
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6.1.32 IDMOFF: Idle Mode Off (38h)

Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
IDMOFF 0 W 0 0 1 1 1 0 0 0 38h
Parameter No Parameter
NOTE: “-“ Don’t care
This command is used to recover from Idle mode on.
There will be no abnormal visible effect on the display mode change transition.
Descriotion In the idle off mode,
P 1. LCD can display maximum 262k-colors.
2. Normal frame frequency is applied.
. This command has no effect when module is already in idle off mode.
Restriction
Status Availability
Redister Normal Mode On, Idle Mode Off, Sleep-Qut Yes
g. . Normal Mode On, Idle Mode On; Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Idle Mode Off
S/W Reset Idle Mode Off
_________ |
| Legend |
Idle mode on : :
I I
I |
I I
I I
| / Parameter / |
I I
| '
1Spla.
Flow Chart : Py :
| |
I I
I I
Idle mode off | |
I -
| Sequential :
I transfer |
I I
L ]
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6.1.33 IDMON: Idle Mode On (39h)

Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
IDMON 0 W 0 0 1 1 1 0 0 1 39h
Parameter No Parameter
NOTE: “-“ Don’t care
This command is used to enter Idle mode on.
There will be no abnormal visible effect on the display mode change transition.
In the idle on mode,
1. Color expression is reduced. The primary and the secondary colors using MSB of each R, G and B
in the Frame Memory, 8 color depth data is displayed.
2. 8-Color mode frame rate is applied.
3. Exit from IDMON by Idle Mode Off (38h) command
(Example)
Memory
Description
Color R5R4R3R2R1Ro G5G4G3G2G1Go BsB4B3B4B1Bo
Black OXXXXX OXXXXX OXXXXX
Blue OXXXXX OXXXXX 1XXXXX
Red IXXXXX OXXXXX OXXXXX
Magenta 1TXXXXX OXXXXX TXXXXX
Green OXXXXX 1TXXXXX OXXXXX
Cyan OXXXXX TXXXXX 1XXXXX
Yellow TXXXXX 1TXXXXX OXXXXX
White TXXXXX TXXXXX TXXXXX
. This command has no effect when module is already in idle on mode.
Restriction
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Idle Mode Off
S/W Reset Idle Mode Off
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Flow Chart

Idle mode off

Idle mode on
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6.1.34 COLMOD: Interface Pixel Format (3Ah)
Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
COLMOD 0 W 0 0 1 1 1 0 1 0 3Ah
Parameter 1 \W VIPF3 | VIPF2 | VIPF1 | VIPFO - IFPF2 IFPF1 IFPFO -

NOTE: “-“ Don't care

IFPF[2:0]: This command is used to define the format of RGB picture data, which is to be transferred
via the MPU Interface. The formats are shown in the table:
Interface Pixel Format IFPF2 IFPF1 IFPFO
Not Defined 0 0 0
Not Defined 0 0 1
Not Defined 0 1 0
12Bit/Pixel 0 1 1
Not Defined 1 0 0
16Bit/Pixel 1 0 1
18Bit/Pixel 1 1 0
Not Defined 1 0 0
Note: In 12-bits/Pixel, 16-bits/Pixel mode, the LUT is applied to transfer-data into'the Frame
Memory.
Description
VIPF[3:0]:-This command is used.to define the format of- RGBpicture data, which is to be transferred
via.the-RGB Interface.-The formats are shown'in the table:
RGB Interface Format VIPF3 VIPF2 VIPF1 VIPFO
Not Defined 0 0 0 0
Not Defined 0 0 0 1
Not Defined 0 0 1 0
Not Defined 0 0 1 1
Not Defined 0 1 0 0
16Bit/Pixel (1 times data transfer) 0 1 0 1
18Bit/Pixel (1 times data transfer) 0 1 1 0
Not Defined 0 1 0 0
18Bit/Pixel (3 times data transfer) 1 X X X
- There is no visible effect until the Frame Memory is written to.
Restriction
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
- Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
VIPF[3:0] IFPF[2:0]
Default
Power On Sequence 6h 6h
S/W Reset No change No change
Flow Chart -
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6.1.35 RDID1: Read ID1 Value (DAh)

Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
RDID1 0 W 1 1 0 1 1 0 1 0 DAh
Dummy Clock 1 R - - - - - - - - -
Parameter 1 R 0 0 1 1 1 0 0 0 38h
NOTE: “-“ Don't care
This read byte returns 8-bit LCD module’s manufacturer 1D
The 1st parameter is dummy data
Description|The 2nd parameter (ID17 to ID10): LCD module’s manufacturer ID.
NOTE: See command RDDID (04h), 2nd parameter.
Restriction
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
A Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep:In Yes
Status Default Value
Default Power On'Sequence 38h
S/W Reset 38h
H/W Reset 38h
Serial I/F Mode Parallel I/F Mode
T T T T T |
| Legend |
RDIDI1(DAh) RDID1(DAh) | |
....................................................................... Host | |
\ \ Driver | |
| |
/ Send 2™ parameter / / Dummy Read / : :
| |
Flow Chart * I I
| Display |
Send 2 parameter | |
| |
| |
| |
. .
| |
| - |
| Sequential |
| transfer |
| |
L ]
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6.1.36 RDID2: Read ID2 Value (DBh)
Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
RDID2 0 W 1 1 0 1 1 0 1 1 DBh
Dummy Clock 1 R - - - - - - - - -
Parameter 1 R 1 ID26 ID25 ID24 ID23 ID22 ID21 ID20 -
NOTE: “-“ Don't care
This read byte returns 8-bit LCD module/driver version ID
The 1st parameter is dummy data
Description The 2nd parameter (ID26 to 1D20): LCD module/driver version ID
P Parameter Range: ID=80h to FFh
NOTE: See command RDDID (04h), 3rd parameter.
Restriction
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
S Normal Mode On, Idle Mode On, Sleep-Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle-Mode On, Sleep Out Yes
Sleep In Yes
If ID2 MTP/is.not yet programmed:
Status Default Value
Power On Sequence 80h
S/W Reset 80h
H/W Reset 80h
Default
If ID2 MTP was programmed:
Status Default Value
Power On Sequence (MTP value)
S/W Reset (MTP value)
H/W Reset (MTP value)
Serial I/F Mode Parallel I/F Mode
T T T |
[ Legend |
RDID2(DBh) RDID2(DBh) | |
....................................................................... Host | !
v ] Driver | |
| |
/ Send 2™ parameter / / Dummy Read / : :
| |
rlow oher * (oo )|
| Display |
/ Send 2™ parameter / | |
| |
| |
| |
| .
| |
| |
| |
| |
| |
L ]
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6.1.37 RDID3: Read ID3 Value (DCh)
Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
RDID3 0 W 1 1 0 1 1 1 0 0 DCh
Dummy Clock 1 R - - - - - - - - -
Parameter 1 R ID37 ID36 ID35 ID34 ID33 ID32 ID31 ID30 -
NOTE: “-“ Don't care
This read byte returns 8-bit LCD module/driver ID.
The 1st parameter is dummy data
Description The 2nd parameter (ID37 to ID30): LCD module/driver ID.
NOTE: See command RDDID (04h), 4th parameter.
Restriction -
Status Availability
Redister Normal Mode On, Idle Mode Off, Sleep Out Yes
g. . Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
If.ID3 MTP is'\not yet programmed:
Status Default Value
Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
Default
If ID3'MTP-is programmed:
Status Default Value
Power On Sequence (MTP value)
S/W Reset (MTP value)
H/W Reset (MTP value)
Serial I/F Mode Parallel I/F Mode
T T T |
| Legend |
RDID3(DCh) RDID3(DCh) I |
_______________________________________________________________________ Host | :
Y Y Driver : I
|
/ Send 2™ parameter / / Dummy Read : :
v | I
Flow Chart | i |
. |
/ Send 2™ parameter / | |
| |
. .
| |
i .
| |
| |
| |
| '
| |
L !
2007/12/18 156 Version 0.0.12

With respect to the information represented on this website, Novatek makes no warranty, expressed or implied, including the warranties of

merchantability, fitness for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or

usefulness of any such information.




C NGVATEK

NT39125
6.2 Panel function Command List and Description
6.2.1 Panel Function Instruction Code Table
Table 6.2.1 Instruction Code
NO [l Instruction |[D/CX|R/W| D7 D6 D5 D4 D3 D2 D1 DO Hex Function
o |lw]| 1 0 1 1 0 0 0 0 |®on) :]et dD'Sp'ay VF
1 || IFMODE RgBe ——
1w | - ; - |liecm | op | EP | HSP | vsP o signals polarity
o [w] 1 0 1 1 0 0 0 1 |@®1h) E;‘l’(')srg” ratio- (full
2 || FRMCTRY = R - |owva4|Divas|pivaz[pivat|pivao Division ratio
1 [rRw]| - |vepas|verPas|vePA4|vBPA3|VBPA2|VBPA1|VBPAD \/ porch
o |w| 1 0 1 1 0 0 1 o |(B2h) 51';’;36")’” ratio — (idle
3 | FRMCTRZ = - - |owve4|pivB3|DIvB2|DIVB1] DIVBO [Division ratio
1 [rw| - |vepBe|verBs|verB4|verB3|vBPB2|VBPB1|VBPBO [V porch
Division ratio —
o|lw]| 1 0 1 1 0 0 1 1 | (B3h)||(partial mode) + (full
4 || FRMCTR3 colors)
1 [rw] - - - |pivea|pives|pivez[pivet|biveo [Division ratio
1 [rw]| - |vepcs|vepcs|vepca|vepcslvercz|vepci|verco [V porch
Display inversion
5 INVCTR 0 U ! 0 ! ! 0 ! 0 0 (B4h) control
1 WN\R/W - - - - - NLA | NLB NLC set Line inversion
Display Resolution
6. pEseRN 1P\ T 0 ! ! 0 ! 0 T B ontrol
1 “1R/W GM1 | GMO Set resolution
o [w] 1 0 1 1 0 1 1 0 | (gen)[PiSplay function
setting
Panel timming
2 1 oissers |1 1RV - - | No1 | NoO [ sDT1|sTDO| EQ1 | EQO ||Semng
PT: No display area
1 [rRw| - - |isciz|isci2 [iscit | 1scio | PT1 | PTO source output
control
o [w] 1 1 0 0 0 0 0 0 |(con) E;‘;Y:r control
8 | PWCTRT VRH'gS t the GVDD
1 |rRw| - - | VRH5 | VRH4 | VRH3 | VRH2 | VRH1 | VRHO - oetie
voltage
o [w] 1 1 0 0 0 0 0 1 |(c1m|Fower control
setting
1 |rRW| - - - . - | BT2 | BT1 | BTO 32,?,%2{33?; C;‘/
9 | PwcTR2 < — 9
N ; ; - | vrA3 [ vRA2 | VRA1 | VRAO ep-up cireut
setting
1 |RwW| - - - . - |eot2|coT1|GoTO VGH voltage 2-level
control
Power control
0 W ! ! 0 0 0 0 ! 0 (C2h) setting (Full colors)
10 | PWCTR3 | 1 |Rw| - - - - - | APA2 | APA1 | APAO AP adustthe
operational amplifier
1 |rRw| - ; ; - - | pcaz | bcat | pcao DC: adjust the
booster circuit
2007/12/18 157 Version 0.0.12

With respect to the information represented on this website, Novatek makes no warranty, expressed or implied, including the warranties of

merchantability, fitness for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or

usefulness of any such information.



(\hNQVATEK

NT39125
Table 6.2.2 Instruction Code (Continue)
NOJ|| Instruction [[D/CX|R/W| D7 D6 D5 D4 D3 | D2 D1 DO Function
0 W 1 1 0 0 0 0 1 1 (C3h)||Power control setting (8 olors)
11 PWCTR4 1 IR/W - _ _ _ - |apB2| APB1 APBO AP: é(.ijust the operational
amplifier
1 |[RIW| - - - - - |bcB2| DCB1 DCBO DC: adjust the booster circuit
0 W 1 1 0 0 0 1 0 0 (C4h) Power control setting (partial
mode + Full colors)
12)| PWCTR5 1 =l - i i i - lapca| apci APCO AP: a?(?just the operational
amplifier
1 |[R/W - - - - - |DCC2| DCC1 DCCO DC: adjust the booster circuit
0 |w 1 1 0 0 0 1 0 1 \VCOM control 1
13| VMCTR1 1 |RW| - VMH6 | VMH5 | VMH 4 |VMH 3[VMH 2| VMH 1 VMH 0 \VCOMH voltage control
1 |RW| - VML 6 | VML 5 | VML 4 |VML 3|]VML 2| VML 1 VML 0 \VCOML voltage control
ul vmretr 0 |w 1 1 0 0 0 1 1 1 (C7h)|[VCOM control 3
1 W | nVM | VMF6 | VMF5 | VMF4 |VMF3|VMF2| VMF1 VMFO VMF: VCOM offset control
0 |w 1 1 0 0 1 0 0 0 (C8h)[lvCOM control 4
15 RDVMF 1 R - - - - - - - - Dummy read
1 R | nVM | VMF6 | VMF5 | VMF4 [VMF3|VMF2| VMF1 VMFO VMF: VCOM offset control
16l wriD2 0 |w 1 1 0 1 0 0 0 1 (D1h) [write ID2
1 W - ID26 | ID25 | ID24 | 1D23|1D22 | ID21 1D20
17l wrip3 0 |w] 1 1 0 1 0 0 1 0 (D2h)|[write ID3
1 W | ID37 | ID36 | ID35 | ID34 | 1D33|ID32| ID31 ID30
0 | W 1 1 0 1 0 0 1 1 (D3h)[|Read Vender code
1 R - - - - - - - - Dummy Clock Cycle
18 RDID4 1 R 0 0 0 0 0 0 0 1 Vender ID code
1 R 0 0 1 0 0 1 0 1 Chip ID code
1 R - - - - ID43]1D42| ID41 ID40 Chip Version code
0 |wW 1 1 0 1 0 1 0 0 (D4h)
1 R - - - - - - -
19 RDNVF
1 | RUINVAN3INVON2[NV N1|NV_NO| 0 [NV P| 1 EXTC_F
1 |R - - - - - - - NV_DF
0 | W 1 1 0 1 1 1 1 0 (DEN)[[MTP write
20l EPWRITE 1 W 0 1 0 1 0 1 0 1
1 W 1 0 1 0 1 0 1 0
1 W 0 1 1 0 0 1 1 0
0 |WwW
21 DNVRS 1 1 0 1 1 1 1 1 (DFh)
1 |RW[| - - - - - - - EN_PDT
22| GMCTRPO || O |R/W| 1 1 1 0 0 0 0 0 )[[Set Red Positive Gamma
23| CMCTRNO || O |[R/W| 1 1 1 0 0 0 0 1 )[[Set Red Negative Gamma
24 GMCTRP1 0 |R/W| 1 1 1 0 0 0 1 0 )[[Set Green Positive Gamma
25| CMCTRN1 0 |R/W| 1 1 1 0 0 0 1 1 )[[Set Green Negative Gamma
26| GMCTRP2 0 |R/W| 1 1 1 0 0 1 0 0 )[[Set Blue Positive Gamma
27| GMCTRN2 || 0 |R/W| 1 1 1 0 0 1 0 1 )[[Set Blue Negative Gamma
2slleAM R SEL 0 | W 1 1 1 0 1 0 1 0 )
-~ 1 |[RIW| - - - - - - - GAM_R_SEL
2|l TsTGVDD 0 | W 1 1 1 0 1 0 1 1 (EBh)
1 |[RIWW| - - - - - TEST_GVDD
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6.2.2 IFMODE: Set Display Interface Mode (BOh)

Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
IFMODE 0 w 1 0 1 1 0 0 0 0 (BOh)
Parameter 1 W - - - ICM DP EP HSP VSP -

NOTE: “-“ Don't care
NOTE: The dummy clock must be inserted when read the parameters

Description Sets the operation status of the display interface. The setting becomes effective as soon as the command is
received.
ICM: RGB Interface clock selection (“0"=PCLK, “1”=internal clock)
DP: PCLK polarity set (“0"=data fetched at the rising time, “1”’=data fetched at the falling.time)
EP: DE polarity (“0"= High enable for RGB interface, “1”=Low enable for RGB interface)
HSP: HSYNC polarity (“0”=Low level sync clock, “1”=High level sync clock)
VSP: VSYNC polarity (“0"= Low level sync clock, “1”= High level sync clock)
Restriction -
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On;1dle Mode On; Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On; Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Default Value
Status
ICM DP/EP/HSP/VSP
gxﬂiz 0 0/0/0/0
S/W Reset 0 0/0/0/0
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6.2.3 FRMCTRL1: Set Division ratio for internal clocks of Normal mode (B1h)
Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
FRMCTR1 0 W 1 0 1 1 0 0 0 1 (B1h)
1st parameter 1 R/W - - - DIVA4 | DIVA3 | DIVA2 | DIVA1 | DIVAO -
2nd parameter 1 R/W - VBPAG6 | VBPAS5 | VBPA4 | VBPA3 | VBPA2 | VBPAL | VBPAO -
NOTE: “-“ Don't care
NOTE: The dummy clock must be inserted when read the parameters
Description [Set the frame frequency of Normal mode.
DIVA[4:0]: Set the HCLK frequency for internal clocks when Normal mode.
DIVA[4:0] HCLK DIVA [4:0] HCLK DIVA [4:0] HCLK DIVA [4:0] HCLK
00000 | O 27,600 01000 | 8 38,640 10000 | 16 26,220 11000, | 24 15,180
00001 | 1 28,980 01001 | 9 40,020 10001 | 17 24,840 11001 | 25 13,800
00010 | 2 30,360 01010 | 10 41,400 10010 | 18 23,460 11010 {26 12,420
00011 | 3 31,740 01011 | M 42,780 10011 | 19 22,080 11011 |27 11,040
00100 | 4 33,120 01100 12 44,160 1010020 20,700 11100 |28 9,660
00101 | 5 34,500 01101. | 13 45,540 10101 | 21 19,320 11101 | 29 8,280
00110 | 6 35,880 01110 | 14 46,920 10110, [-22 17,940 11110 | 30 6,900
00111 |7 37,260 01111 \15 48,300 10111 | 23 16,560 11111 | 31 5,520
VPA[6:0]: Vsyne porch for internal clocks when normal mode.
VPA[6:0] Vsync porch
0000000 0 Forbidden
0000001 1 Forbidden
0000010 2 2 line
1111110 126 126 lines
1111111 127 127 lines
In Normal mode, DIVA[4:0] =0, line=432, VPA[6:0]=28
HCLK
Frame_rate = — = 60Hz
(Line+VPA[8:0])
Restriction |-
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Default
Default Val
Status efault Value
DIVA[4:0] VPA[6:0]
Power On Sequence 00h 1Ch
S/W Reset 00h 1Ch
H/W Reset 00h 1Ch
NTOE: Default frame rate = 60Hz
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6.2.4 FRMCTR2: Set Division ratio for internal clocks of Idle mode (B2h)
Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
FRMCTR2 0 w 1 0 1 1 0 0 1 0 (B2h)
1st parameter 1 R/W - - - DIVB4 | DIVB3 | DIVB2 | DIVB1 | DIVBO -
2nd parameter 1 R/W - VBPB6 | VBPB5 | VBPB4 | VBPB3 | VBPB2 | VBPB1 | VBPBO -
NOTE: “-“ Don't care
NOTE: The dummy clock must be inserted when read the parameters
Description [Set the frame frequency of Normal mode.
DIVB[4:0]: Set the HCLK frequency for internal clocks when Idle mode.
DIVB[4:0] HCLK DIVB [4:0] HCLK DIVB [4:0] HCLK DIVB [4:0] HCLK
00000 | O 27,600 01000 | 8 38,640 10000 | 16 26,220 11000, | 24 15,180
00001 | 1 28,980 01001 | 9 40,020 10001 | 17 24,840 11001 | 25 13,800
00010 | 2 30,360 01010 | 10 41,400 10010 | 18 23,460 11010 {26 12,420
00011 | 3 31,740 01011 | M 42,780 10011 | 19 22,080 11011 |27 11,040
00100 | 4 33,120 01100 12 44,160 10100 | 20 20,700 11100 |28 9,660
00101 | 5 34,500 01101. | 13 45,540 10101 | 21 19,320 11101 | 29 8,280
00110 | 6 35,880 01110 | 14 46,920 10110, [-22 17,940 11110 | 30 6,900
00111 |7 37,260 01111 \15 48,300 10111 | 23 16,560 11111 | 31 5,520
VPBJ[6:0]: Vsyne porch for internal clocks when Idle mode.
VPBI[6:0] Vsync porch
0000000 0 Forbidden
0000001 1 Forbidden
0000010 2 2 line
1111110 126 126 lines
1111111 127 127 lines
In idle mode, DIVB[4:0] ="14h”, line=432, VPB[6:0]=28
HCLK
Frame_rate = — = 45Hz
(Line+VPBI[8:0])
Restriction |-
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Default
Default Val
Status efault Value
DIVB[4:0] VPB[6:0]
Power On Sequence 14h 1Ch
S/W Reset 14h 1Ch
H/W Reset 14h 1Ch
NTOE: Default frame rate = 45Hz
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6.2.5 FRMCTR3: Set Division ratio for internal clocks of Partial mode (Idle mode off) (B3h)

Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
FRMCTR3 0 w 1 0 1 1 0 0 1 1 (B3h)
1st parameter 1 R/W - - - DIVC4 | DIVC3 | DIVC2 | DIVC1 | DIVCO -
2nd parameter 1 R/W - VBPC6 | VBPC5 | VBPC4 | VBPC3 | VBPC2 | VBPCL1 | VBPCO -
NOTE: “-“ Don't care
NOTE: The dummy clock must be inserted when read the parameters
Description [Set the frame frequency of Normal mode.
DIVC[4:0]: Set the HCLK frequency for internal clocks when partial mode.
DIVCI[4:0] HCLK DIVC [4:0] HCLK DIVC [4:0] HCLK DIVC [4:0] HCLK
00000 | O 27,600 01000 | 8 38,640 10000 | 16 26,220 11000, | 24 15,180
00001 | 1 28,980 01001 | 9 40,020 10001 | 17 24,840 11001 | 25 13,800
00010 | 2 30,360 01010 | 10 41,400 10010 | 18 23,460 11010 {26 12,420
00011 | 3 31,740 01011 | M 42,780 10011 | 19 22,080 11011 |27 11,040
00100 | 4 33,120 01100 |12 44,160 1010020 20,700 11100 |28 9,660
00101 | 5 34,500 01101. | 13 45,540 10101 | 21 19,320 11101 | 29 8,280
00110 | 6 35,880 01110 | 14 46,920 10110, [-22 17,940 11110 | 30 6,900
00111 |7 37,260 01111 \15 48,300 10111 | 23 16,560 11111 | 31 5,520
VPC[6:0]: Vsyne porch for internal clocks when partial mode.
VPC[6:0] Vsync porch
0000000 0 Forbidden
0000001 1 Forbidden
0000010 2 2 line
1111110 126 126 lines
1111111 127 127 lines
In partial mode, DIVC[4:0] =0, line=432, VPC[6:0]=28
HCLK
Frame_rate = — = 60Hz
(Line+VPC[8:0])
Restriction |-
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Default
Default Val
Status efault Value
DIVCI[4:0] VPCI[6:0]
Power On Sequence 00h 1Ch
S/W Reset 00h 1Ch
H/W Reset 00h 1Ch
NTOE: Default frame rate = 60Hz
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6.2.6 INVCTR: Inversion Control (B4h)

Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
INVCTR 0 W 1 0 1 1 0 1 0 0 (B4h)
Parameter 1 R/W - - - - - NLA NLB NLC -

NOTE: “-“ Don't care
NOTE: The dummy clock must be inserted when read the parameters

Description Display inversion mode set
NLA: Inversion setting in full colors normal mode (Normal mode on)
NLB: Inversion setting in Idle mode (ldle mode on)
NLC: Inversion setting in full colors partial mode (Partial mode on / Idle mode off)
NLA /NLB /NLC Inversion
0 Line inversion
1 Frame inversion
Restriction -
Register
Available Status Availability
Normal Mode On, Idle Mode Off,/Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep;Out Yes
Partial Mode On; Idle'Mode Off, Sleep/Out Yes
Partial'Mode On; ldle Mode On, Sleep Out Yes
Sleep'In Yes
Default
Status Default Value
NLA NLB NLC
Power.On Sequence 0 1 0
S/W Reset 0 1 0
H/W Reset 0 1 0
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6.2.7 RESCTR: Display Resolution Control (B5h)

Instruction D/CX | R/IW D7 D6 D5 D4 D3 D2 D1 DO Hex
RESCTR 0 W 1 0 1 1 0 1 0 1 (B5h)
Parameter 1 W - - - - - - GM1 GMO -

NOTE: “-“ Don't care
NOTE: The dummy clock must be inserted when read the parameters
Description GM1-0: Set the display resolution.

GM[1:0] Display resolution
00 0 240xRGB(H)x432(V)
01 1 240xRGB(H)x400(V)
10 2 240xRGB(H)x320(V)
11 3 Setting disabled

-The display resolution can be selected by either H/W pin or Command. When PawerQn or'H/W reset, the
function follow H/W pin setting first.

-If the register is not changed, the GM H/W pin is always’valid. If\the,registeris'Changed, display resolution
should follow the register setting.

Restriction -
Register
Available Status Availability
NormalkMode QnsAdle Mode ©ff, Sleep Out Yes
Normal Mode On,\Idle‘Moede On, Sleep-Qut Yes
Partia-Mede, On, 1dle Mode Off, Sleep Out Yes
Rartial Mode On, Idle Mode"On,\Sleep Out Yes
Sieep In Yes
Default
Status Default Value
Power On 'Sequence 03h
S/W Reéset 03h
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6.2.8 DISSETS5: Display Function set 5 (B6h)
Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
DISSET5 0 W 1 0 1 1 0 1 1 0 (B6h)
1st parameter 1 R/W - - NO1 NOO SDT1 STDO EQ1 EQO -
2nd parameter 1 R/W - - ISCI3 ISCI2 ISCI1 ISCIO PT1 PTO -

NOTE: “-“ Don't care
NOTE: The dummy clock must be inserted when read the parameters

Description |[NO[1:0]: Sets amount of non-overlap of the gate output.
NO[1:0] Amount of non-overlap of the gate output
Refer the Internal oscillator Refer the PCLK
00 0 1 clock cycle 8 clock cycle
01 1 2 clock cycle 16 clock cycle
10 2 3 clock cycle 24 clockcycle
11 3 4 clock cycle 32 clock cycle
SDT1-0: Set delay amount from the gate output signal falling edge-of the source outputs.
SDT[1:0] Amount of non-overlap of the source output
Refer the Internal oscillator Refer the PCLK
00 0 1 clock cycle 8 clock cycle
01 1 2 clock cycle 16-clock cycle
10 2 3 clock cycle 24 clock cycle
11 3 4 clock cycle 32-clock.cycle
EQ1-0: Sets the'equalizing period
. EQ period
EQ[1:0] Refer the Internal oscillator Refer the PCLK
00 0 No EQ No EQ
01 1 2 clock cycle 4 clock cycle
10 2 4 clock cycle 16 clock cycle
11 3 6 clock cycle 24 clock cycle
ISCI[3:0]: Determine Gate output in a non-display area in the partial display mode.
ISCI[3:0 Gate output in a non-display area
0000 0 (Full scan)
0001 1 Interval Scan Rate = 3
0010 2 Interval Scan Rate =5
0011 3 Interval Scan Rate = 7
0100 4 Interval Scan Rate =9
0101 5 Interval Scan Rate = 11
0110 6 Interval Scan Rate = 13
0111 7 Interval Scan Rate = 15
1000~1111 8 (Fix to VGL)
PT[1.0]: Determine source/VCOM output in a non-display area in the partial display mode.
PTIM-0 Source output on non-display area VCOM output on non-display area
U101 Positive Negative Positive Negative
00 0 V63 Vo VCOML VCOMH
01 1 VO V63 VCOML VCOMH
10 2 AGND AGND AGND AGND
11 3 Hi-z Hi-z AGND AGND
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P 1H period _ 1H period R
Gn
Gn+1l —> [« Gate non-overlap period
Sn <Hi-z fi-z
VCOM KHi-Z fi-z
Delay time for source output —» <—
Period of Equalizing > <«

Restriction -
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Status Default Value
NOI[1:0] STD[1:0] EQ[1:0] ISCI[3:0] PT[1:0]
Power On.Sequence Oh Oh 1h Oh 2h
S/W Reset Oh Oh 1h Oh 2h
H/W Reset Oh Oh 1h Oh 2h
Flow Chart
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6.2.9 PWCTR1: Power Control 1(COh)

Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
PWCTR1 0 w 1 1 0 0 0 0 0 0 (COh)
Parameter 1 R/W - - VRH5 VRH4 | VRH3 VRH2 VRH1 VRHO -

NOTE: “-“ Don't care
NOTE: The dummy clock must be inserted when read the parameters

Description Set the GVDD regulator output voltage
VRH[5:0]: set the GVDD regulator output voltage.

VRH[5:0] | GVDD | VRH[5:0] | GVDD VRH[5:0] GVDD | VRH[5:0] | GVDD
000000 | 0 | 5.000v |010000| 16| 4.600v | 100000 |32| 4.200v | 110000 | 48| 3.800v
000001 | 1 | 4.975v |o10001|17| 4.575v | 100001 |33| 4.175v | 110001} 49| 3.775v
000010 | 2 | 4.950v |o10010[18| 4.550v | 100010 |34 4.150v | 110010150 | 3.750v
000011 | 3 | 4.925v |o10011|19| 4.525v | 100011 |35 4.425v |410011 |51 | \3.725v
000100 | 4 | 4.900v [010100[20| 4.500v | 100100 | 36| 4.100v 11010052 | 3.700v
000101 | 5 | 4.875v |o10101|21| 4.475v | 100101 |37 4.075v _|410101|53| 3.675v
000110 | 6 | 4.850v [010110|22| 4.450v. | 100110 |38 4.050v | 110110]54 | 3.650v
000111 | 7 | 4.825v |010111|23 | 4.425v. | 100111 |39 4.025v [110111]{ 55| 3.625Vv
001000 | 8 | 4.800v |011000f24| 4.400v. | 101000 | 40| 4.000V[111000]56 | 3.600V
001001 | 9 | 4.775v |o11001[25| '4.375v | 101001 |41| 3.975v | 141001 | 57| 3.575V
001010 | 10| 4.750v'\|011010|26 | ' 4.350v | 101010 |42 3.950v [111010|58 | 3.550v
001011 | 444725V, Jo11011| 27 4.325v | 101011 |43 3.925V—{ 111011 |59 | 3.525v
001100 121 4.700v Jo11100|28 | 4.300v- | 101100 |44 3:900v |111100|60| 3.500Vv
001101 |13 | 4.675v- |011101| 29 | ~4.275v | 101101 {45 3.875v [111101|61| 3.475v
001110114} 4.650v |o11110]30 | 4.250v. | 101110 |46 3.850v [111110|62| 3.450v
001111 | 15| 4.625v |o11111[31{ <4.225v | 101111 |47 3.825v [111111|63| 3.425v

-The step voltage 525mV.

Restriction -
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Status Default Value of VRH[5:0]
Power On Sequence 08h
S/W Reset 08h
H/W Reset 08h
Flow Chart
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6.2.10 PWCTR2: Power Control 2(C1h)
Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
PWCTR2 0 w 1 1 0 0 0 0 0 1 (C1h)
1st parameter 1 R/W - - - - - BT2 BT1 BTO -
2nd parameter 1 R/W - - - - VRA3 | VRA2 VRA1 | VRAO -
3rd parameter 1 R/W - - - - - GOT2 | GOT1 | GOTO -

NOTE: “-“ Don't care
NOTE: The dummy clock must be inserted when read the parameters

Description BT[2:0] : Set the AVDD, VCL, VGH and VGL supply power level
BT[2:0] AVDD VCL VGH VGL
000 0 -VRx2-VCI
001 1 VR x 3 - VR x 2
010 2 < VR=VCI
011 3 -VR'x 2 - VCI
100 4 | VOIx2 | VCIXT e o veH L VRx2
101 5 -VR - VCI
110 6 VR x 2 - VR x2
111 7 - VR=\VCI
VRA[3:0]:-Set the VR regulator output voltage.
VRA[3:0] VR voltage VRAJ[3:0] VR voltage
0000 0 4.1V 1000 8 4.9V
0001 1 4.2V 1001 9 5.0V
0010 2 4.3V 1010 10 5.1V
0011 3 4.4V 1011 11 5.2V
0100 4 4.5V 1100 12 5.3V
0101 5 4.6V 1101 13 5.4V
0110 6 4.7V 1110 14 5.5V
0111 7 4.8V 1111 15 Hi-Z
-The step voltage = 100mV
Note : The VR regulator output is the reference voltage of VGH/VGL. When VRA =“1111”, the driver IC turns
off the VR regulator and the VGH/VGL reference the AVDD instead.
GOT[2:0]: Set the VGH 2nd level output time range
GOT[2:0] VGH2_ Time
000 0 0.0us
001 1 2.0us
010 2 4.0us
011 3 6.0us
100 4 8.0us
101 5 10.0us
110 6 12.0us
111 7 14.0us
—* #—VGH 2nd level output time
Gn
Gn +1 B
Note: The VGH 2nd level output voltage =VCI
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Restriction -If this register not using the register need be reserved.
-The deviation value of VGH/ VGL between with Measurement and Specification: Max: VGH-VGL<=1V
-VGH-VGL <= 25V
-The VGH 2nd level output voltage =10.0V
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Default Value
Status
BT[2:0] VRA[3:0] GOTI[2:0]
Power On Sequence Oh Bh Oh
S/W Reset Oh Bh 0h
H/W Reset Oh Bh Oh
Flow Chart
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6.2.11 PWCTR3: Power Control 3 (in Normal mode/ Full colors) (C2h)
Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
PWCTR3 0 W 1 1 0 0 0 1 0 (C2h)
1st parameter 1 R/W - - - - APA2 APA1l APAO -
2nd parameter 1 R/W - - - - DCA2 DCA1 DCAO -

NOTE: “-“ Don't care
NOTE: The dummy clock must be inserted when read the parameters

Description Set the amount of current in Operational amplifier in normal mode/full colors.
APA[2:0]: Adjust the amount of fixed current from the fixed current source in the operational amplifier.for the
source driver.
APA[2:0] Op-amp power
000 0 Operation of the operational amplifier stops
001 1 Small
010 2 Small to Medium
011 3 Medium
100 4 Medium to large
101 5 Large
110 6 Reserved
111 7 Reserved

DCA[2:0]: set the operating frequency of the step-up circuit for Normal mode
DCA[2:0] Step-up cycle for step-up circuit 1/4 | Step-up cycle for step-up circuit 2/3
000 0 DCCLK/1 DCCLK/2
001 1 DCCLK/ DCCLK/4
010 2 DCCLK/1 DCCLK/16
011 3 DCCLK/2 DCCLK/4
100 4 DCCLK/2 DCCLK/16
101 5 DCCLK/4 DCCLK/16
110 6 DCCLK/4 DCCLK/32
111 7 DCCLK/8 DCCLK/32

Restriction -

Register

Available Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Default Value
Status
APA[2:0] DCA[2:0]
Power On Sequence 4h 3h
S/W Reset 4h 3h
H/W Reset 4h 3h
Flow Chart
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6.2.12 PWCTR4: Power Control 4 (in Idle mode/ 8-colors) (C3h)
Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
PWCTR4 0 W 1 1 0 0 0 0 1 1 (C3h)
1st parameter 1 R/W - - - - - APB2 APB1 APBO -
2nd parameter 1 R/W - - - - - DCB2 DCB1 DCBO -

NOTE: “-“ Don't care
NOTE: The dummy clock must be inserted when read the parameters

Description Set the amount of current in Operational amplifier in Idle mode/ 8-colors.
APB[2:0]: Adjust the amount of fixed current from the fixed current source in the operational amplifier.for the
source driver.
APBJ[2:0] Op-amp power
000 0 Operation of the operational amplifier stops
001 1 Small
010 2 Small to Medium
011 3 Medium
100 4 Medium to large
101 5 Large
110 6 Reserved
111 7 Reserved

DCB[2:0]: set the operating frequency of the step-up circuit for.Idle mode
DCBJ[2:0] Step-up cycle for step-up circuit 1/4 | Step-up cycle for step-up circuit 2/3
000 0 DCCLK/1 DCCLK/2
001 1 DCCLK/1 DCCLK/4
010 2 DCCLK/1 DCCLK/16
011 3 DCCLK/2 DCCLK/4
100 4 DCCLK/2 DCCLK/16
101 5 DCCLK/4 DCCLK/16
110 6 DCCLK/4 DCCLK/32

Restriction -

Register

Available Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Default Value
Status
APBJ[2:0] DCBJ2:0]
Power On Sequence 2h 5h
S/W Reset 2h 5h
H/W Reset 2h 5h
Flow Chart
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6.2.13 PWCTRS5: Power Control 5 (in Partial mode/ full-colors) (C4h)
Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
PWCTR5 0 W 1 1 0 0 0 1 0 0 (C4h)
1st parameter 1 R/W - - - - - APC2 APC1 APCO -
2nd parameter 1 R/W - - - - - DCC2 DCC1 DCCO -

NOTE: “-“ Don't care
NOTE: The dummy clock must be inserted when read the parameters
Description Set the amount of current in Operational amplifier in Partial mode/ full-colors.

APC[2:0]: Adjust the amount of fixed current from the fixed current source in the operational amplifier.for the
source driver.

APCJ[2:0] Op-amp power

000 0 Operation of the operational amplifier stops
001 1 Small

010 2 Small to Medium

011 3 Medium

100 4 Medium to large

101 5 Large

110 6 Reserved

111 7 Reserved

DCC[2:0]: set the operating frequency of the step-up circuit for Partial mode

DCCJ2:0] Step-up cycle for step-up circuit 1/4 Step-up cycle for step-up circuit 2/3
000 0 DCCLK/1 DCCLK/2
001 1 DCCLKIN DCCLK/4
010 2 DCCLK/M DCCLK/16
011 3 DCCLK/2 DCCLK/4
100 4 DCCLK/2 DCCLK/16
101 5 DCCLK/4 DCCLK/16
110 6 DCCLK/4 DCCLK/32
Restriction -
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Status Default Value
APC[2:0] DCCJ2:0]
Power On Sequence 2h 4h
S/W Reset 2h 4h
H/W Reset 2h 4h
Flow Chart
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6.2.14 VMCTR1: VCOM Control (C5h)
Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
VMCTR1 0 w 1 1 0 0 0 1 0 1 (C5)
1st parameter 1 R/W - VMH6 | VMH5 | VMH4 | VMH3 | VMH2 | VMH1 | VMHO -
2nd parameter 1 R/W - VML6 | VML5 | VML4 | VML3 | VML2 | VML1 | VMLO -
NOTE: “-“ Don't care
NOTE: The dummy clock must be inserted when read the parameters
-Set VCOMH Voltage
VMHI[6:0] VCOMH VMHI[6:0] VCOMH VMHI6:0] VCOMH VMHI[6:0] VCOMH
0000000 | O | 2.500V | 0011011 [ 27 | 3.175V | 0110110 [ 54 | 3.850V | 1010001 | 81 4.525V
0000001 | 1 2.525V | 0011100 | 28 | 3.200V | 0110111 | 55 [ 3.875V |, 1010010, | 82 4:550V
0000010 | 2 | 2.550V | 0011101 | 29 | 3.225V | 0111000 | 56-{3:900V. [ 1010011 | 83 4.575V
0000011 | 3 | 2.575V | 0011110 | 30 | 3.250V | 0111001 {-57 |\ 3:925V, {~1010100 | 84 4.600V
0000100 | 4 | 2.600V | 0011111 | 31 | 3.275V |-0111010 | 58| 3.950V."| 1010101 | 85 4.625V
0000101 | 5 | 2.625V | 0100000 | 32 | 3.300V\ || '0144041°[.59 | 3:975V | 1010110 | 86 4.650V
0000110 | 6 | 2.650V | 0100001 | 33-{.-3.325V | 0111100 (60 | 4.000V—{-1010111 | 87 4.675V
0000111 | 7 | 2.675V | 0100010 34 | 3.350V.| 0111101 | 61 | 4.025V | 1011000 [ 88 4.700V
0001000 | 8 | 2.700V / 0100011 | 35.| 3.375V | 011111062 | 4.050V.©| 1011001 89 4.725V
0001001 | 9 | 2725V | 0100100 | 36 | 3.400V | 0111141 |-63-| 4.075V | 1011010 | 90 4.750V
0001010.-{-10 |,\2.750V /|~0100101"| 37 | 3.425V | 1000000 [.64 | 4.100V | 1011011 [ 91 4.775V
0001011 | 11 | '2.775V " | 0100110 | 38 |/3.450V | 1000001 | 65| 4.125V | 1011100 | 92 4.800V
00011001 12| 2.800V | 0100111/|739"| 3.475V | 1000010 | 66 | 4.150V | 1011101 | 93 4.825V
0001101 |13 | 2.825V [-0101000 |-40-| 3.500V | 1000011 | 67 | 4.175V | 1011110 | 94 4.850V
0001110 | 14 | 2.850V |.0101001["41{/3.525V | 1000100 | 68 | 4.200V | 1011111 [ 95 4.875V
0001111 | 15| 2.875V | 0101010 | 42 | 3.550V | 1000101 | 69 | 4.225V | 1100000 | 96 4.900V
0010000 16| '2.900V | 0101011 | 43 | 3.575V | 1000110 | 70 | 4.250V | 1100001 | 97 4.925V
0010001 | 17.]./2.925V | 0101100 | 44 | 3.600V | 1000111 | 71 | 4.275V | 1100010 | 98 4.950V
0010010 | 18 | 2.950V | 0101101 | 45 | 3.625V | 1001000 | 72 | 4.300V | 1100011 | 99 4.975V
Description 0010011 | 19 | 2.975V | 0101110 | 46 | 3.650V | 1001001 | 73 | 4.325V | 1100100 | 100 | 5.000V
0010100 | 20 | 3.000V | 0101111 | 47 | 3.675V | 1001010 | 74 | 4.350V | 1100101 | 101
0010101 | 21 | 3.025V | 0110000 | 48 | 3.700V | 1001011 | 75 | 4.375V : : Reserved
0010110 | 22 | 3.050V | 0110001 | 49 | 3.725V | 1001100 | 76 | 4.400V | 1111111 [ 127
0010111 | 23 | 3.075V | 0110010 | 50 | 3.750V | 1001101 | 77 | 4.425V
0011000 | 24 | 3.100V | 0110011 | 51 | 3.775V | 1001110 | 78 | 4.450V
0011001 | 25 | 3.125V | 0110100 | 52 | 3.800V | 1001111 | 79 | 4.475V
0011010 | 26 | 3.150V | 0110101 | 53 | 3.825V | 1010000 | 80 | 4.500V
-The step voltage = 25mV
-Set VCOML Voltage
VML[6:0] VCOML VML[6:0] VCOML VML[6:0] VCOML VML[6:0] VCOML
0000000 | O | -2.500V | 0011011 | 27 | -1.825V | 0110110 | 54 | -1.150V | 1010001 | 81 -0.475V
0000001 | 1 -2.475V | 0011100 | 28 | -1.800V | 0110111 | 55 | -1.125V | 1010010 | 82 | -0.450V
0000010 | 2 | -2.450V | 0011101 | 29 | -1.775V | 0111000 | 56 | -1.100V | 1010011 | 83 | -0.425V
0000011 | 3 | -2.425V | 0011110 | 30 | -1.750V | 0111001 | 57 | -1.075V | 1010100 | 84 | -0.400V
0000100 | 4 | -2.400V | 0011111 | 31 | -1.725V | 0111010 | 58 | -1.050V | 1010101 | 85 | -0.375V
0000101 | 5 | -2.375V | 0100000 | 32 | -1.700V | 0111011 | 59 | -1.025V | 1010110 | 86 | -0.350V
0000110 | 6 | -2.350V | 0100001 | 33 | -1.675V | 0111100 | 60 | -1.000V | 1010111 | 87 | -0.325V
0000111 | 7 | -2.325V | 0100010 | 34 | -1.650V | 0111101 | 61 | -0.975V | 1011000 | 88 | -0.300V
0001000 | 8 | -2.300V | 0100011 | 35 | -1.625V | 0111110 | 62 | -0.950V | 1011001 [ 89 | -0.275V
0001001 | 9 | -2.275V | 0100100 | 36 | -1.600V | 0111111 | 63 | -0.925V | 1011010 [ 90 | -0.250V
0001010 | 10 | -2.250V | 0100101 | 37 | -1.575V | 1000000 | 64 | -0.900V | 1011011 | 91 -0.225V
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0001011 | 11 | -2.225V | 0100110 | 38 | -1.550V | 1000001 | 65 | -0.875V | 1011100 | 92 -0.200V
0001100 | 12 | -2.200V | 0100111 | 39 | -1.525V | 1000010 | 66 | -0.850V | 1011101 | 93 | -0.175V
0001101 | 13 | -2.175V | 0101000 | 40 | -1.500V | 1000011 | 67 | -0.825V | 1011110 | 94 | -0.150V
0001110 | 14 | -2.150V | 0101001 | 41 | -1.475V | 1000100 | 68 | -0.800V | 1011111 [ 95 | -0.125V
0001111 | 15 | -2.125V | 0101010 | 42 | -1.450V | 1000101 | 69 | -0.775V | 1100000 | 96 | -0.100V
0010000 | 16 | -2.100V | 0101011 | 43 | -1.425V | 1000110 | 70 | -0.750V | 1100001 | 97 | -0.075V
0010001 | 17 | -2.075V | 0101100 | 44 | -1.400V | 1000111 | 71 | -0.725V | 1100010 [ 98 | -0.050V
0010010 | 18 | -2.050V | 0101101 | 45 | -1.375V | 1001000 | 72 | -0.700V | 1100011 [ 99 | -0.025V
0010011 | 19 | -2.025V | 0101110 | 46 | -1.350V | 1001001 | 73 | -0.675V | 1100100 [ 100 | 0.000V
0010100 | 20 | -2.000V | 0101111 | 47 | -1.325V | 1001010 | 74 | -0.650V | 1100101 | 101
0010101 | 21 | -1.975V | 0110000 | 48 | -1.300V | 1001011 | 75 | -0.625V : : Reserved
0010110 | 22 | -1.950V | 0110001 | 49 | -1.275V | 1001100 | 76 | -0.600V | 1111111 | 127
0010111 | 23 | -1.925V | 0110010 | 50 | -1.250V | 1001101 | 77 | -0.575V
0011000 | 24 | -1.900V | 0110011 | 51 | -1.225V | 1001110 | 78 | -0.550V
0011001 | 25 | -1.875V | 0110100 | 52 | -1.200V | 1001111 | 79| .<0.525V
0011010 | 26 | -1.850V | 0110101 | 53 | -1.175V | 1010000~ 80" [\-0.500V
-The step voltage = 25mV
Restriction
Status Availability
. Normal Mode On,.Idle Mode Off, Sleep Out Yes
Register
Availability Normal Mode-On, Idle‘Mode-On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle‘Mode On, Sleep Out Yes
Sleep In Yes
Status Dedault Value
VMH]I6:0] VML[6:0]
Default Power On Sequence 50h 34h
S/W Reset 50h 34h
H/W Reset 50h 34h
Flow Chart
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6.2.15 VMFCTR: VCOM offset control (C7h)

Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
VMFCTR 0 W 1 1 0 0 0 1 1 1 (C7h)
Parameter 1 % nvM VMF6 VMF5 VMF4 | VMF3 VMF2 VMF1 VMFO -

NOTE: “-“ Don't care

Description nVM: nVM equals to “0” after power on reset and VCOM offset equals to programmed MTP value. When
nVM set to “1”, setting of VMF6-0 becomes valid and VCOMH/VCOML can be adjusted.
VMF[6:0]: set the VCOM offset voltage.

VMF[6:0] VMH][6:0] (internal) VML[6:0] (internal)
00h(default) VMH VML
01h VMH-63 VML-63
02h VMH-62 VML-62
3Fh VMH-1 VML-1
40h VMH VML
41h VMH+1 VML+1
7Dh VMH+61 VML+61
7Eh VMH+62 VML+62
7Fh VMH+63 VML+63

-The stepwoltage is\25mV
<LhelVCOME\Voltage Range.=2:5V\ % 5.0V
-The VCOML Voltage Range 5 -2.5V $\0M

Restriction To control VCOM yoltage with\VMF command, nVM bit should be set to “1”

Register
Available Status Availability
Normal Made On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Default Value
Status
nVM VMF[6:0]
Power On Sequence 0 00h
S/W Reset 0 00h
H/W Reset 0 00h
Flow Chart
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6.2.16 RDVMF: Read VCOM offset value (C8h)

Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
RDVMF 0 w 1 1 0 0 1 0 0 0 (C8h)
Dummy Clock 1 R - - - - - - - - -
Parameter 1 R nVM VMF6 VMF5 VMF4 | VMF3 VMF2 VMF1 VMFO -
NOTE: “-“ Don't care
Description Read VCOM offset value.
Restriction -
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Default Value
Status
nVM VMF[6:0]
Power On Sequence 0 00h
S/W Reset 0 00h
H/W.Reset 0 00h
Flow Chart
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6.2.17 WRID2: Write ID2 for MTP program (D1h)

Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
WRID2 0 W 1 1 0 1 0 0 0 1 (D1h)
Parameter 1 W - ID26 ID25 D24 ID23 ID22 D21 D20 -
NOTE: “-“ Don’t care
Description Write 7-bit LCD module/driver version ID to save it to MTP.
ID2[6:0]: LCD module/driver version ID(specified by module supplier).
Restriction -
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Status Default Value
Power On Sequence 00h
S/W Reset 00h
H/W_-Reset 00h
Flow Chart -
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6.2.18 WRID3: Write ID3 for MTP program (D2h)

Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
WRID3 0 W 1 1 0 1 0 0 1 0 (D2h)
Parameter 1 W ID37 ID36 ID35 ID34 ID33 ID32 ID31 ID30 -
NOTE: “-“ Don’t care
Description Write 8-bit project ID to save it to MTP.
ID3[7:0]: project ID (specified by handset company).
Restriction -
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Status Default Value
Power On Sequence 00h
S/W Reset 00h
H/W_-Reset 00h
Flow Chart
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6.2.19 RDID4: Read ID4 for IC Vender Code (D3h)

Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
RDID4 0 w 1 1 0 1 0 0 1 1 (D3h)
Dummy Clock 1 R - - - - - - - - -
1st parameter 1 R 0 0 0 0 0 0 0 1 01h
2nd parameter 1 R 0 0 1 0 0 1 0 1 25h
3rd parameter 1 R - - - - 1D43 ID42 ID41 ID40 -
NOTE: “-“ Don’t care
Description Read IC vender code.
1% parameter : Dummy read
2" parameter: Vender ID code. “01” means Novatek.
3" parameter: Chip ID code. “25” means NT39125.
ID43-1D40: Chip version code.
Restriction -
Register
Available Status Availability
Normal Mode On, Idle Mode Off,.Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On,.Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep.In Yes
Default
Status ID4 Default Value
Power On Sequence 0h (cut1)
S/W Reset Oh (cut1)
H/W'Reset Oh (cut1)
Flow Chart
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6.2.20 RDVNT: Read NV Memory Flag Status (D4h)

Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
RDNVF 0 W 1 1 0 1 0 1 0 0 (D4h)
Dummy Clock 1 R - - - - - - - -
1st parameter 1 R | NV_N3 | NV.N2 | NV.N1 | NV_NO 0 NV_P 1 EXTC_F
2nd parameter 1 R - - - - - - - NV_DF

NOTE: “-“ Don'’t care

-This command indicates the current status of the NV memory as described in the table

below:

Flag Description Value

EXTC_F [EXTC Flag Status

NV_P [NV Memory Program Finish Status

0
1

Description ‘0’ = NV-Memory. Program-unready,
1

-NV_N[2:0]: Record NV Memory Program Times

NV_N3 NV_N2 | NV_N1 | NV_NO NV Memory Program Times
0 0 0 0 0 time(Default)
0 0 0 1 1 time
0 0 1 1 2 times
0 1 1 1 3.times
1 1 1 1 4 times
-NV_ DF:The current status,of the' NV. memory programmed.
NV_DF Current Status
0 Normal
1 Abnormal EXTC
Restriction |-
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Default Value
Status
NV_N[3:0] NV_DF NV_P EXTC_F
Power On Sequence 0 0 0
S/W Reset 0 0 0
H/W Reset 0 0 0
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6.2.21 EPWRITE: MTP write command (DEh
Instruction D/CX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
EPWRITE 0 W 1 1 0 1 1 1 1 0 (DEh)
1st parameter 1 AW 0 1 0 1 0 1 0 1 55h
2nd parameter 1 W 1 0 1 0 1 0 1 0 AAh
3rd parameter 1 w 0 1 1 0 0 1 1 0 66h

NOTE: “-“ Don't care

Description MTP write command.
Please see 6.4 MTP Access sequence for program (Data write) for more detail.
Restriction -
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Status Default Value
Power On Sequence -
S/W Reset -
H/\W.Reset =
Flow Chart
R
EPWRITE I Legend :
(DEh) : I
I
I I
Y | |
I I
| [ /!
1st parameter: EPWRITE | |
: |
I I
' '
I I
I I
i .
I I
I I
I I
I‘IEEE!!'
I I
[ i
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6.2.22 DNVRS: NV Memory Control (DFh)
Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
DNVRS 0 w 1 1 0 1 1 1 1 1 (DFh)
1st parameter 1 w - - - - - - - EN_PDT
NOTE: “-“ Don't care
Description Enable NV memory programming.
0: Disable
1: Enable
Restriction -
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Status Default Value
Power On Sequence 0
S/W-Reset 0
H/W Reset 0
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6.2.23 GMCTRPO : Positive RED Gamma Control (EOh)
Instruction D/ICX | R/IW D7 D6 D5 D4 D3 D2 D1 DO Hex
GMCTRPO 0 W 1 1 1 0 0 0 0 0 (EOh)
1st parameter 1 R/W - - VPO[5:0]
2nd parameter 1 R/W - - VP1[5:0]
3rd parameter 1 R/W - - VP2[5:0]
4th parameter 1 R/W - - VP4[5:0]
5th parameter 1 R/W - - VP6[5:0]
6th parameter 1 R/W - - - VP13[4:0]
7th parameter 1 R/W - - VP20[5:0]
8th parameter 1 R/W VP36[3:0] VP27[3:0]
9th parameter 1 R/W - - VP43[5:0]
10th parameter 1 R/W - - = VP50[4:0]
11th parameter 1 R/W - - VP57[5:0]
12th parameter 1 R/W s - VP59[5:0]
13th parameter 1 R/W - - VP61[5:0]
14th parameter 1 RIW - - VP62[5:0]
15th parameter 1 R/W - - VP63[5:0]
NOTE: “-* Don'’t care
NOTE: The dummy clock must be inserted when.read the parameters
Description| R-Gamma adjustment registers for the Positive polarity.
Note: See section 5.9 for details of the setting method.
Restriction |-
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Default Value
Status
Tst | 2nd | 3'rd | 4th | 5th | 6'th | 7th | 8'th | 9'th | 10'th | 11'th | 12'th | 13’th | 14’th | 15°th
PowerOn | o5 | o7 [ oc | o8 | 13|15 |oc|7a| 16| o7 | 12 | 17 | ofF | 26 | 2
Sequence
S/W 00 07 0oC 0B 13 15 0oC 7A 16 07 12 17 OF 26 2C
Reset
H/W
00 07 0oC 0B 13 15 0oC 7A 16 07 12 17 OF 26 2C
Reset
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6.2.24 GMCTRNO : Negative RED Gamma Control (E1h)
Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
GMCTRNO 0 w 1 1 1 0 0 0 0 1 (E1h)
1st parameter 1 R/W - - VNO[5:0]
2nd parameter 1 R/W - - VN1[5:0]
3rd parameter 1 R/W - - VN2[5:0]
4th parameter 1 R/W - - VN4[5:0]
5th parameter 1 R/W - - VNG6[5:0]
6th parameter 1 R/W - - - VN13[4:0]
7th parameter 1 R/W - - VN20[5:0]
8th parameter 1 R/W VN36[3:0] VN27[3:0]
9th parameter 1 R/W - - VN43[5:0]
10th parameter 1 R/W - - = VN50[4:0]
11th parameter 1 R/W - - VN57[5:0]
12th parameter 1 R/W - - VN59[5:0]
13th parameter 1 R/W - - VN61[5:0]
14th parameter 1 R/W - - VN62[5:0]
15th parameter 1 R/W - - VN63[5:0]
NOTE: “-* Don'’t care
NOTE: The dummy clock must be inserted when.read the parameters
Description| R-Gamma adjustment registers for the Negative polarity.
Note: See section 5.9 for details of the setting method.
Restriction |-
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Default Value
Status
1'st | 2nd | 3'rd | 4'th | 5th | 6'th | 7'th | 8th | 9th | 10°'th | 11°th | 12'th | 13’'th | 14'th | 15th
PowerOn | 46 | 16 [ op | 18 | 10| 18 | 26 [ 58 [ 30 | oa | 1c | 24 | 30 | 35 | 3¢
Sequence
SW 10 16 2D 18 1D 18 26 58 30 0A 1C 24 30 35 3C
Reset
H/W
10 16 2D 18 1D 18 26 58 30 0A 1C 24 30 35 3C
Reset
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6.2.25 GMCTRPL1 : Positive GREEN Gamma Control (E2h)
Instruction D/ICX | RIW D7 D6 D5 D4 D3 D2 D1 DO Hex
GMCTRP1 0 w 1 1 1 0 0 0 1 0 (E2h)
1st parameter 1 R/W - - VPO[5:0]
2nd parameter 1 R/W - - VP1[5:0]
3rd parameter 1 R/W - - VP2[5:0]
4th parameter 1 R/W - - VP4[5:0]
5th parameter 1 R/W - - VP6[5:0]
6th parameter 1 R/W - - - VP13[4:0]
7th parameter 1 R/W - - VP20[5:0]
8th parameter 1 R/W VP36[3:0] VP27[3:0]
9th parameter 1 R/W - - VP43[5:0]
10th parameter 1 R/W - - = VP50[4:0]
11th parameter 1 R/W - - VP57[5:0]
12th parameter 1 R/W - - VP59[5:0]
13th parameter 1 R/W - - VP61[5:0]
14th parameter 1 R/W - - VP62[5:0]
15th parameter 1 R/W - - VP63[5:0]
NOTE: “-* Don'’t care
NOTE: The dummy clock must be inserted when.read the parameters
Description| G-Gamma adjustment registers for the Positive polarity.
Note: See section 5.9 for details of the setting method.
Restriction |-
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Default Value
Status
Tst | 2nd | 3'rd | 4th | 5th | 6'th | 7th | 8'th | 9'th | 10'th | 11'th | 12'th | 13’th | 14’th | 15°th
PowerOn | o5 | o7 [ oc | o8 | 13|15 |oc|7a| 16| o7 | 12 | 17 | ofF | 26 | 2
Sequence
S/W 00 07 0oC 0B 13 15 0oC 7A 16 07 12 17 OF 26 2C
Reset
H/W
00 07 0oC 0B 13 15 0oC 7A 16 07 12 17 OF 26 2C
Reset
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6.2.26 GMCTRNL1 : Negative GREEN Gamma Control (E3h)
Instruction D/ICX | R/IW D7 D6 D5 D4 D3 D2 D1 DO Hex
GMCTRN1 0 W 1 1 1 0 0 0 1 1 (E3h)
1st parameter 1 R/W - - VNO[5:0]
2nd parameter 1 R/W - - VN1[5:0]
3rd parameter 1 R/W - - VN2[5:0]
4th parameter 1 R/W - - VN4[5:0]
5th parameter 1 R/W - - VN6[5:0]
6th parameter 1 R/W - - - VN13[4:0]
7th parameter 1 R/W - - VN20[5:0]
8th parameter 1 R/W VN36[3:0] VN27[3:0]
9th parameter 1 R/W - - VN43[5:0]
10th parameter 1 R/W - - = VN50[4:0]
11th parameter 1 R/W - - VN57[5:0]
12th parameter 1 R/W s - VN59[5:0]
13th parameter 1 R/W - - VN61[5:0]
14th parameter 1 RIW - - VN62[5:0]
15th parameter 1 R/W - - VN63[5:0]
NOTE: “-* Don'’t care
NOTE: The dummy clock must be inserted when.read the parameters
Description| G-Gamma adjustment registers for the Negative polarity.
Note: See section 5.9 for details of the setting method.
Restriction |-
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Default Value
Status
1'st | 2nd | 3'rd | 4'th | 5th | 6'th | 7'th | 8th | 9th | 10°'th | 11°th | 12'th | 13’'th | 14'th | 15th
PowerOn | 46 | 16 [ op | 18 | 10| 18 | 26 [ 58 [ 30 | oa | 1c | 24 | 30 | 35 | 3¢
Sequence
SW 10 16 2D 18 1D 18 26 58 30 0A 1C 24 30 35 3C
Reset
H/W
10 16 2D 18 1D 18 26 58 30 0A 1C 24 30 35 3C
Reset
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6.2.27 GMCTRP2 : Positive BLUE Gamma Control (E4h)
Instruction D/ICX | R/IW D7 D6 D5 D4 D3 D2 D1 DO Hex
GMCTRP2 0 W 1 1 1 0 0 1 0 0 (E4h)
1st parameter 1 R/W - - VPO[5:0]
2nd parameter 1 R/W - - VP1[5:0]
3rd parameter 1 R/W - - VP2[5:0]
4th parameter 1 R/W - - VP4[5:0]
5th parameter 1 R/W - - VP6[5:0]
6th parameter 1 R/W - - - VP13[4:0]
7th parameter 1 R/W - - VP20[5:0]
8th parameter 1 R/W VP36[3:0] VP27[3:0]
9th parameter 1 R/W - - VP43[5:0]
10th parameter 1 R/W - - = VP50[4:0]
11th parameter 1 R/W - - VP57[5:0]
12th parameter 1 R/W s - VP59[5:0]
13th parameter 1 R/W - - VP61[5:0]
14th parameter 1 RIW - - VP62[5:0]
15th parameter 1 R/W - - VP63[5:0]
NOTE: “-* Don'’t care
NOTE: The dummy clock must be inserted when.read the parameters
Description|B-Gamma adjustment registers for the Positive polarity.
Note: See section 5.9 for details of the setting method.
Restriction |-
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Default Value
Status
Tst | 2nd | 3'rd | 4th | 5th | 6'th | 7th | 8'th | 9'th | 10'th | 11'th | 12'th | 13’th | 14’th | 15°th
PowerOn | o5 | o7 [ oc | o8 | 13|15 |oc|7a| 16| o7 | 12 | 17 | ofF | 26 | 2
Sequence
S/W 00 07 0oC 0B 13 15 0oC 7A 16 07 12 17 OF 26 2C
Reset
H/W
00 07 0oC 0B 13 15 0oC 7A 16 07 12 17 OF 26 2C
Reset
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6.2.28 GMCTRN?2 : Negative BLUE Gamma Control (E5h)
Instruction D/ICX | R/IW D7 D6 D5 D4 D3 D2 D1 DO Hex
GMCTRN2 0 W 1 1 1 0 0 1 0 1 (E5h)
1st parameter 1 R/W - - VNO[5:0]
2nd parameter 1 R/W - - VN1[5:0]
3rd parameter 1 R/W - - VN2[5:0]
4th parameter 1 R/W - - VN4[5:0]
5th parameter 1 R/W - - VN6[5:0]
6th parameter 1 R/W - - - VN13[4:0]
7th parameter 1 R/W - - VN20[5:0]
8th parameter 1 R/W VN36[3:0] VN27[3:0]
9th parameter 1 R/W - - VN43[5:0]
10th parameter 1 R/W - - = VN50[4:0]
11th parameter 1 R/W - - VN57[5:0]
12th parameter 1 R/W s - VN59[5:0]
13th parameter 1 R/W - - VN61[5:0]
14th parameter 1 RIW - - VN62[5:0]
15th parameter 1 R/W - - VN63[5:0]
NOTE: “-* Don'’t care
NOTE: The dummy clock must be inserted when.read the parameters
Description|B-Gamma adjustment registers for the Negative polarity.
Note: See section 5.9 for details of the setting method.
Restriction |-
Register
Available Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Default Value
Status
1'st | 2nd | 3'rd | 4'th | 5th | 6'th | 7'th | 8th | 9th | 10°'th | 11°th | 12'th | 13’'th | 14'th | 15th
PowerOn | 46 | 16 [ op | 18 | 10| 18 | 26 [ 58 [ 30 | oa | 1c | 24 | 30 | 35 | 3¢
Sequence
SW 10 16 2D 18 1D 18 26 58 30 0A 1C 24 30 35 3C
Reset
H/W
10 16 2D 18 1D 18 26 58 30 0A 1C 24 30 35 3C
Reset
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6.2.29 GAM_R_SEL : Gamma Selection (EAh)

Instruction D/CX R/W D7 D6 D5 D4 D3 D2 D1 DO Hex
GAM_R_SEL 0 w 1 1 1 0 1 0 1 0 (EAh)
Parameter 1 R/W - - - - - - - GAM_R_SEL

NOTE: “-“ Don't care

NOTE: The dummy clock must be inserted when read the parameters

GAM_R_SEL: Gamma selection
0: Gamma control by GC0~GC3 default value. (Cooperate with R26h register )
1: Gamma control by REO ~ RE5 registers value.
Description
Gamma control by GAM_R_SEL=1 GAM_R_SEL=0
EXTC=Low GCO0~GC3 default value. GCO0~GC3 default value.
EXTC=High REO ~ RES5 registers value. GC0~GC3 default value.
Restriction |-
Status Availability
_ Normal Mode On, Idle Mode Off, Sleep Out Yes
Re.glst.e.r Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode-On; |dle Mode Off, Sleep-Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Stat Default Value
als GAM_R_SEL
gereit Power On.Sequence 0
S/W Reset 0
H/W Reset 0
P Legend
[ GAM_R_SEL (EAH) : Command
:/ Parameter /:
Flow Chart 1% Parameter: GAM_R_SEL i i
e a
i Sequential i
! transfer '
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6.2.30 TSTGVDD : GVDD output control (EBh)

Instruction D/CX R/W D7 D6 D5 D4 D3 D2 D1 DO Hex
TSTGVDD 0 w 1 1 1 0 1 0 1 1 (EBh)
Parameter 1 R/W - - - - - - - TEST_GVDD

NOTE: “-“ Don't care

NOTE: The dummy clock must be inserted when read the parameters

TEST_GVDD:
b o 0: pin “GVDD” output = Hi-Z (default)
escription 1: pin “GVDD” output = internal GVDD
Restriction |-
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
ReQIStﬁr Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode.On, Sleep Out Yes
Sleep.In Yes
Stat Default Value
atus TEST_GVDD
it Power On Sequence 0
S/W-Reset 0
H/W Reset 0
Fmmmmm e e mmmmmmmmm e
! Legend !
""""""""" | i
[ TEsT cvDD (EBH) : Command
1
1 1
:/ Parameter /:
! 1
i i
Flow Chart 1% Parameter: TEST_GVDD : i
’ '
| i
i !
i Sequential '
! transfer '
! |
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6.2.31 Testing Commands (FO~FFh)

Those instructions are testing instructions for Novatek. Please do not use it.
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6.3 RESET TABLE (Default value)

After Hardware

Item After Power On After Software Reset
Reset
Frame memory Random No Change No Change
Sleep In/Out In In In
Display On/Off Off Off Off
Display mode (normal/partial) Normal Normal Normal
Display Inversion On/Off Off Off Off
Display Idle Mode On/Off Off Off Off
Column: Start Address (XS) 0000h 0000h 0000h
o 00EFh (239d) (when-MV=0)
GM="00 00EFh (239d) 00EFh (239d) 01AFh (431d) (when MV=1)
00EFh(239d) (when MV=0)
Col : End Add XE ="01”
olumn: En ress (XE) |GM="01 00EFh (239d) 00EFh (239d) 018Fh (3994) (when MV=1)
s 00EFh (239d) (when MV=0)
GM="10 00EFh (239d) 00EFh(239d) 013Fh(319d) (when MV=1)
Row: Start Address (YS) 0000h 0000h 0000h
. 01AFh\(431d) (when MV=0)
GM="00 01AFh(431d) 01AFh (431d) 00EFh (239d) (when MV=1)
018Fh (399d) (when MV=0
Row: End Address (YE)  |aM='01" |, 018Fh (399d) 018Fh (388d), | (( 8 d)) ((VV‘\'/hee':\ e 1))
W 013Fh (319d) (when MV=0)
GM="10 013Fh (319d) 013Fh (319d) 00EFh (239d) (when MV=1)
Partial; Start.\Address (PSL) 0000h 0000h 0000h
Partial:'End Address (PEL) 01AFh 01AFh 01AFh
Scroll: Vertical scrolling Off Off Off
Scroll: Top Fixed Area (TFA) 0000h 0000h 0000h
GM="00" 01BOh 01B0h 01B0h
Scroll: Scroll Area (VSA) GM="01" 0190h 0190h 0190h
GM="10" 0140h 0140h 0140h
Scroll: Bottom Fixed Area (BFA) 0000h 0000h 0000h
Scroll Start Address (SSA) 0000h 0000h 0000h
Tearing: On/Off Off Off Off

Tearing Effect Mode

00h (Mode1)

00h (Mode1)

00h (Mode1)

Memory Data Access Control

0/0 0 0/0 No Ch

(MY/MX/MV/ML/RGB) 0/0/0/0/0 /0/0/0/ o Change
Interface Pixel Color Format (3Ah) 6d(18-Bits/Pixel) 6d(18-Bits/Pixel) No Change
RDDPM (0Ah) 08h 08h 08h
RDDMADCTR (0Bh) 00h 00h No Change
RDDCOLMOD (0Ch) 6h(18-Bits/Pixel) 6h(18-Bits/Pixel) No Change
RDDIM (0Dh) 00h 00h 00h
RDDSM (OEh) 00h 00h 00h

ID1 (DAh) 38h 38h 38h
ID2 (DBh) MTP value MTP value MTP value
ID3 (DCh) MTP value MTP value MTP value
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6.4 MTP Access Sequence for Program (Data write)

MTP
Data
Write

MTP
Write Data
Verification

N

( Start )

<
<
A

* Power setting

Apply VCI, IOVCC power
*HW reset

Wait for more than 5 ms

* EXTC pin = IOVCC
* SLPOUT command (R11h)
Wait for more than 120 ms
* DISPON command (R29h)
* Set RDFh = 01h
*SetnVM =1
* Adjust VMF[6:0] / ID2[6:0] / ID3[7:0] values

y

* Power setting
Apply 7.5V +/- 0.1V at MTP_PWR pad
Wait more than 5 ms

\

* Set RDEh = 55h AAh 66h
Wait for more than 200.ms

|

Read NV Memory.Flag-Status = ? (RD4h) =
NV.P=1&NV_DF =0

* Power;setting
Floating or-apply 0V. at MTP_PWR

|

| Reset Device + * SLPOUT command

Read data all correct ?

Re-execute MTP Write Flow

2007/12/18
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6.5 INSTRUCTION SETUP FLOW

6.5.1 Initializing with the Built-in Power Supply Circuits

[ Initializing Start (Power ON) ]

A 4

H/W Rest
+ Power Input: GND, AGND, IOVCC and VCI
Wait Until Power Stabilization

« RESX = “L”
Wait for more than 10« s
« RESX= “H”

Wart for more than 5ms

A 4

Power Supply Set
+ SLPOUT (Sleep mode OFF & OSC/Booster Omn)

A4

Gamma Adjusting Set (If not used, can/be skipped)
+ GMCTRPO/ GMCTRNO/'GMCTRP1/ GMCTRN 1/ GMCTRP2/ GMCTRN2
(Gamma Adjustment set)

v
Display Environment:Set (If not used, can be skipped)
+ INVON / INVOFF (Display Inversion / Normal Set)
+ IDMON./ IDMOFF (ldle Mode-On/Off)
+ PTLAR/PTLON\/NORON (Partial Area Set & Partial On/Normal On)
- Partial\start/end line set (PSL, PEL)
+ SCRLAR\(Area Scroll Set)
- Top fixed area, scroll area and bottom fixed area set (TFA, VSA, BFA)
+ VSCSAD (Scroll Start Address Set)
- Scroll start address (SSA)
+ MADCTR (memory Data Access Control)
- Row direction (MY), column direction (MX), address direction (V), scan direction
(ML) and RGB order
+ COLMOD (Interface Pixel Format Set)

A 4
Display Data Write & Display On
+ RASET / CASET (Row/Column Address Set)
- Start/end row address set (YS, YE), Start/end column address set (XS, XE)
+ RAMWR (Memory Data Write)
Wait for more than 120ms after power control command
« DISPON (Display ON)

[ Initializing End ]

Fig. 6.5.1 Initializing with the built-in power supply circuits
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6.5.2 Power OFF Sequence

[ Power OFF Start (Without H/W Reset) J

+ DISPOFF (Display OFF)

« SLPIN (Sleep IN)
(All the liguid crystal power supply circuits and oscillator circuit become - OFF)

A

Stop the Power Supply: GND, AGND, IOVCC and V.CI “(any order)

h 4

[ Power OFF End J
[ Power OFF Start (With H/W Reset) }
y
. RESX= “L”
Wait for more than 104« s
. RESX = “H"

h 4

Stop the Power Supply: GND, AGND, IOVCC and VCI stop (any order)

y

[ Power OFF End J

Fig. 6.5.2 Power OFF sequence
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7 SPECIFICATIONS

7.1 ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit

Supply voltage VCI -0.3~+4.6 V
Supply voltage (Logic) IOVCC -0.3~+4.6 V
Supply voltage (Digital) VDD -0.3~+4.6 V
Driver supply Voltage VGH-VGL -0.3 ~+33.0 V
Logic Input voltage range Vin -0.3~10VCC +0.3 V
Logic Output voltage range Vo -0.3~I10VCC +0.3 V
Operating temperature range Torr -40 ~ +85 C
Storage Temperature range Tste -55 ~ +125 C

NOTE: If the absolute maximum rating of even is one of the above parameters is exceeded even momentarily, the guality of
the product may be degraded. Absolute maximum ratings, therefore, specify the values exceeding which the product may be
physically damaged. Be sure to use the product within the range of the absolute maximum ratings.

7.2 ESD PROTECTION LEVEL

Table 7.2.1 ESD models.

Model Test Condition Protection Level Unit
Human Body Model C'=100 pF;,R=1.5kQ >2500 Vv
Machine Model C=200pF,R=0.0Q >250 \

7.3 LATCH-UP PROTECTION LEVEL

The device will not latch up at trigger current levels less than"#100 mA.

7.4 LIGHT SENSITIVITY.

The operation of the IC will not be materially altered by incident light.
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7.5 MAXIMUM SERIES RESISTANCE

The driver will operate in ‘Chip on Glass’ applications with series resistances (due to ITO track resistance). Voltages are
specified at module 1/0 assuming maximum values as in Table 7.5.1.

Table 7.5.1 Maximum series resistance on module.

Name Type g:;::::;:enes Unit
VCI Power supply 10 Q
VCILVL Power supply 20 Q
VR Power supply 10 Q
VDD Power supply 20 Q
IOvVCC Power supply 20 Q
AGND Power supply 10 Q
GND Power supply 20 Q
RGND Power supply 20 Q
MTP_PWR Power supply 10 Q
GM1-0, IM2-0, P68, 4WSPI, Input 200 Q
EXTC, RCM Input 100 Q
RESX Input 100 0
CSX (SCEX) Input 100 Q
D/CX Input 100 Q
WRX Input 100 Q
RDX Input 100 Q
TE Output 100 Q
D17 to DO Input / Output 100 Q
SDA Input / Output 100 Q
PCLK, DE, VS, HS Input 100 Q
o
GVDD Capacitor connection 20 Q
VREF Capacitor connection 20 Q
VCOMH, VCOML Capacitor connection 20 Q
AVDD Capacitor connection 20 Q
VGH Capacitor connection 20 Q
VGL Capacitor connection 20 Q
VCL Capacitor connection 20 Q
C11+/-, Capacitor connection 20 o
C12+/-

C13+/-,

gg;:t Capacitor connection 20 Q
C23+/-
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7.6 DC CHARACTERISTICS

7.6.1 Basic Characteristics
Parameter Symbol Conditions Specification TYP Unit Rel_ated

MIN  [TYP] MAX Pins
Power & Operation Voltage
Analog Operating voltage VCI, VCILVL Operating Voltage 2.5 2.75 3.1 \% (*1)
Logic Operating voltage IO0vCC 1/0 supply voltage 1.65 1.8 3.1 \% (*1)

- . Digital supply .
Digital Operating voltage VDD voltage 1.5 1.8 2.0 Y (*1)
Input /Output
Logic High level input voltage VIH 0.7*1I0VCC - IovVCC V (*1, %2, *3)
Logic Low level input voltage VIL - GND - 0.3*IovCC V (*1, *2,.*3)
Logic High level output VOH IOH = -1.0mA 0.8flovee | - IOVCE Vi e, )
voltage
Logic Low level output voltage VOL IOL = 1.0mA GND - 0.2*10VCC V (1, *2,*3)
Logic High level input current 11H 1 UA (*1, *2, *3)
Logic Low level input current liL -1 uA (*1,*2,*3)
Logic Input leakage current IL Vin = g‘ﬁ,‘,’fc or 011 ) +0.1 GA | (*1,*2,*3)
VCOM Operation
VCOM High voltage VCOMH Coom=61nF 25 5.0 \Y (*2)
VCOM Low voltage VCOML -2.5 0.0 \' (*2)
VCOM Amplitude voltage |VCOMH-VCOML| 4.0 6.0 \ (*2)
Source Driver
Source output range VS 0.1 AVDD-0.1 \' (*4)
Gamma reference voltage GVDD 3425 5.0 V (*4)

i 0,
Source output settling time Tr o V\."t.h & 12 20 us (*4)
precision
\.: Sout>=4.2V,
fé‘?ﬁr“ie"illaﬂ?”cﬁ;’:??.‘i V.dey Sout <= 0.8V % m (*4)
P 4.2V>Sout>0.8V 20 mv
Output offset voltage VOFSET 35 mV (*4)
Booster Operation
1st Booster (AVDD) voltage AVDD 5.0 6.0 \Y (*1, *2)
st
1" Booster (AVDD) drop AtVCI = 2.8V loading=1mA 5 % (*1,*2)
voltage
2™ Booster (VGH) voltage VGH 10 15 V (*1, *2)
nd
2" Booster (VGH) drop AtVCI = 2.8V loading=0.1mA 5 % (*1,*2)
voltage
2" Booster (VGL) voltage VGL -12.5 -4.5 V (*1,*2)
nd
2" Booster (VGL) drop AtVCI = 2.8V loading=0.1mA 5 % (*1,*2)
voltage
2" Booster (VCL) voltage VCL -2.5 -3.1 V (*1,*2)
nd
27 Booster (VCL) drop AtVCI = 2.8V loading=0.1mA 5 % (*1,*2)
voltage

Note 1: IOVCC=1.65to 3.1V, VCI=2.5 to 3.1V, AGND=GND=RGND=0V, Ta=-30to 70  (to +85 T no damage)
Note 2, When the measurements are performed with LCD module, Measurement Points are like below.
Note 3: CSX, RDX, WRX, D[17:0], D/CX, RESX, IM2, IM1, IMO, TE
Note 4, Source channel loading= 40pF/channel, Gate channel loading= 100pF/channel,

Measurementpointfor*4)

¥ FC
—

Measurementpointfor*2)

LCD Panel
. Connectorpinorflexside

0000 00O,

Capacitor
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7.6.2 Current Consumption

Memory Data Current consumption
Host . Frame Inversion Access Typical Worst case
Mode of operation Image
I/F Frequency | Mode Control |IOVCC | VCI lOVCC | vCl
(MY:MX:MV) | (mA) (mA) (mA) (mA)
TBD Note 1 XXX TBD TBD TBD TBD
- Normal Mode On
TBD Note 2 XXX TBD TBD TBD TBD
- Partial- Mode Off 60H
2 -
 Idle Mode Off TBD Note 3 XXX TBD TBD TBD TBD
- Sleep Out Mode TBD Note 4 XXX TBD TBD TBD TBD
TBD Note 5 XXX TBD TBD TBD TBD
- Normal Mode On 45Hz TBD Note 5 XXX TBD TBD TBD TBD
Host - Partial Mode Off
interface | - !dle Mode On
NOT - Sleep Out Mode
active - Normal Mode Off 60Hz TBD Grey Levels XXX TBD TBD TBD TBD
- Partial Mode On (64 lines)
- Idle Mode Off
- Sleep Out Mode
- Normal Mode Off 45Hz
 Partial Mode On(64 fines) TBD Note 6 XXX TBD TBD TBD TBD
- Idle Mode On TBD Note 7 XXX TBD TBD TBD TBD
- Sleep Out Mode
- Sleep In Mode N/A N/A N/A XXX TBD TBD TBD TBD
0;0;0 TBD, TBD TBD TBD
0;0;1 TBD TBD TBD TBD
262k Colors
0;1;0 TBD TBD TBD TBD
NOTE 8
0;1;1 TBD TBD TBD TBD
CPU Adcess @ 10,0 TBD TBD TBD TBD
H RN | 156ps 1;0;1 TBD TBD TBD TBD
ost - Normal Mode On 1:1:0 TBD TBD TBD TBD
interface | - Partial Mode Off
\ 1;1;1 TBD TBD TBD TBD
active - Idle Mode Off 60Hz TBD
 Sleep Out Mode 0;0;0 TBD TBD TBD TBD
262k Colors 0;0;1 TBD TBD TBD TBD
NOTE 8 0;1;0 TBD TBD TBD TBD
0;1;1 TBD TBD TBD TBD
CPU Access @ 1;0,0 TBD TBD TBD TBD
25fps 1;0;1 TBD TBD TBD TBD
1,10 TBD TBD TBD TBD
1;1;1 TBD TBD TBD TBD

NOTE: X Do not care

. All pixels black

. Checker board one by one

. Checker board 4 by 4

. Grey-scale from top to bottom

. 20% Black, 80%White

. Black & White Checker board 8 by 8.

. Absolute Worst Case Patterns: Defined by Display Supplier

. Absolute Worst Case Patterns and Sequences: Defined by Display Supplier

© 00 N O U~ W N P

. Absolute worst case VCI current is less than TBD mA in the case of CPU access is inactive, Normal Mode On,
Partial Mode Off, Idle Mode Off, Sleep Out mode.

10. Absolute worst case IOVCC current is less than TBD mA in the case of CPU access is inactive, Normal Mode
On, Partial Mode Off, Idle Mode Off, Sleep Out mode.

11. Inrush currents are not included in current consumption values

Typical Case: Worst Case
TA =25°C TA =-30°C to 70°C
VCl =2.75V VCI =2.5V to 3.1V
IOVCC = 1.8V IOVCC=1.65V to 3.1V
Includes Process Variation
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7.7 AC CHARACTERISTICS

7.7.1 Parallel Interface Characteristics (80-series MPU)

tonw tenw
|l—————
V]II
CSX
Vi N I
o tes o | fesu o | tesr -
"l
V]II l
D/CX
Vi 7
t tAHT
AST |« » t
WC <
WRX R fe /i by 53
Vi AH|F
P tres/tresem NN >
tre/trerm o
Y it :tRDL/ tRDLFI\g
RDX
P tRDH/tRDHFM b Vi -
< o

D17 to DO

Fig. 7.7.1 Parallel Interface characteristics (80-series MPU)

Table..7.7.1:AC Characteristics for Parallel Interface 18, 9, 16, 8-bits bus (80-series MCU)

Signal Symbol Parameter MIN [ MAX | Unit Description
D/CX tasT Address setup time 0 ns | _
taHT Address hold time (Write/Read) 2 ns
tchw Chip select “H” pulse width 0 ns
tcs Chip select setup time (Write) 20 ns
CSX trcs Chip select setup time (Read ID) 35 ns
tRcsFM Chip select setup time (Read FM) 320 ns
tcsk Chip select wait time (Write/Read) 10 ns
tcsH Chip select hold time 10 ns
twe Write cycle 65 ns
WRX twrH Control pulse “H” duration 18 ns
twRL Control pulse “L” duration 35 ns
trc Read cycle (ID) 160 ns
RDX (ID) tRDH Control pulse “H” duration (ID) 90 ns | When read ID data
trROL Control pulse “L” duration (ID) 45 ns
tRCFM Read cycle (FM) 450 ns
RDX (FM) tRDHFM Control pulse “H” duration (FM) 250 ns xqvgﬁ%rrfad from frame

tRDLFM Control pulse “L” duration (FM) 170 ns
tosT Data setup time 25 ns
toHT Data hold time 10 ns
D[23:0] tRAT Read access time (ID) 40 ns
tRATFM Read access time (FM) 150 ns
tobH Output disable time 20 80 ns

Note 1: IOVCC=1.65 to 3.1V, VCI=2.5 to 3.1V, AGND=GND=RGND=0V, Ta=-30t0 70  (to +85 { no damage)
Note 2: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.
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7.7.2 Parallel Interface Characteristics (68-series MPU)

tenw tenw
l¢———
Vu I('%n
CSX < . >
Vi N -
‘ tes | _ tese o
l Lad l Lad

T\ Y \
Vi 77K 7
< ot t
RWX Vi -~ TP AST 4AHTb/
i N A tR/thFM At/\HT »

: ; N Ll

< tres/tresru > |
< tWC »
Vi | |l tWR| » vy,
E t XTRDL tRpLFM Z ¢\
Vi 7 WRH N Vi Y RDH'“RDHFM N
tpgr Je tear/traty topn
D17 to DO Vi

Fig. 7.7.2 Parallel.Interface-characteristics (68-series MPU)
Table.7.7.2: AC Characteristics-for.Parallel Interface-18, 9, 16, 8-bits bus (68-series MCU)

Signal Symbol Parameter MIN [ MAX | Unit Description
D/CX tast Address setup time 0 ns | _
tanT Address hold time (Write/Read) 2 ns
tcHw Chip select “H” pulse width 0 ns
tcs Chip select setup time (Write) 20 ns
CSX trcs Chip select setup time (Read ID) 35 ns
tRCSFM Chip select setup time (Read FM) 320 ns
tcsF Chip select wait time (Write/Read) 10 ns
tcsH Chip select hold time 10 ns
twe Write cycle 65 ns
WRX twrH Control pulse “H” duration 35 ns
twRL Control pulse “L” duration 18 ns
trc Read cycle (ID) 160 ns
RDX (ID) tRDH Control pulse “H” duration (ID) 45 ns | When read ID data
trROL Control pulse “L” duration (ID) 90 ns
tRCFM Read cycle (FM) 450 ns
RDX (FM) tRDHFM Control pulse “H” duration (FM) 170 ns \rgvgrir;rr?ad from frame

{RDLFM Control pulse “L” duration (FM) 250 ns
tosT Data setup time 25 ns
toHT Data hold time 10 ns
D[23:0] tRAT Read access time (ID) 40 ns
tRATFM Read access time (FM) 150 ns
tobH Output disable time 20 80 ns

Note 1: IOVCC=1.65 to 3.1V, VCI=2.5 to 3.1V, AGND=GND=RGND=0V, Ta=-30t0 70  (to +85 { no damage)
Note 2: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.
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7.7.3 Serial Interface Characteristics (3-Pin Serial)

SCEX
£
t t t
= tSCYCW/tSCYCR o < = > o
; v tscc
tew/t
| SLW'SLR
SCL >/
LY N
Lsps PR | et
SDA
(SDI)
tAC tOH
SDA
(SDO)
Fig. 7.7.3 3-pin serial interface characteristics
Table .7.7.3: AC Characteristics for, Serial. Interface (3-pin)
Signal Symbol Parameter MIN | MAX [ Unit Description
tcss Chip select setup time 20 ns
osx tesH Chip select hold:time 60 ns
tsce Chip select delay time 20 ns
tchw Chip'H” pulse width 40 ns
tscvew | 'Serial clock cycle (Write) 100 ns
TsHw SCL H” pulse width (Write) 40 ns
tsLw SCL L” pulse width (Write) 40 ns
tscycr Serial clock cycle (Read GRAM) 350 ns
SCL TsHR SCL H” pulse width (Read GRAM) 150 ns
tsLr SCL L” pulse width (Read GRAM) 150 ns
tscycr | Serial clock cycle (Read ID) 100 ns
TsHR SCL H” pulse width (Read ID) 40 ns
tsLR SCL L” pulse width (Read ID) 40 ns
tsps Data setup time 30 ns
SDA (DIN) tsbH Data hold time 30 ns
(DOUT) tacc Access time 130 ns
toH Output disable time 5 ns

Note 1: IOVCC=1.65 to 3.1V, VCI=2.5 to 3.1V, AGND=GND=RGND=0V, Ta=-30t0 70  (to +85  no damage)
Note 2: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.
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7.7.4 Serial Interface Characteristics (4-Pin Serial)

SCEX
£
t. t., t
< P tseyew/tsever N < < > <
b / v tscc
suw/tsir N
SCL “ >/
L 7
¢ tr > le tr
SDA
(SDI)
t GS tDCH
D/CX
tAC(‘ tOH
SDA
(SDO)
Fig. 7.7.4 4-pin serial-interface characteristics
Table .7.7.4: AC Characteristics.for Serial Interface. (4-pin)
Signal Symbol Parameter MIN | MAX [ Unit Description
tcss Chip_select setup time 20 ns
csX tcsH Chip select hold time 60 ns
tscc Chip select delay time 20 ns
tcHw Chip H” pulse width 40 ns
tscvew | Serial clock cycle (Write) 100 ns
TsHw SCL H” pulse width (Write) 40 ns
tsLw SCL L” pulse width (Write) 40 ns
tscycr Serial clock cycle (Read GRAM) 350 ns
SCL TsHR SCL H” pulse width (Read GRAM) 150 ns
tsLrR SCL L” pulse width (Read GRAM) 150 ns
tscycr | Serial clock cycle (Read ID) 100 ns
TsHR SCL H” pulse width (Read ID) 40 ns
tsLR SCL L” pulse width (Read ID) 40 ns
D/CX tocs D/CX setup'tlme 30 ns
tocH D/CX hold time 30 ns
tsbs Data setup time 30 ns
SDA (DIN) tsbH Data hold time 30 ns
(DOUT) tacc Access time 130 ns
toH Output disable time 5 ns

Note 1: IOVCC=1.65 to 3.1V, VCI=2.5 to 3.1V, AGND=GND=RGND=0V, Ta=-30t0 70 ' (to +85 (' no damage)
Note 2: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.
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7.7.5 RGB Interface Characteristics

VIH Tvsst T
VS I( ; ( VSHT \I
VIL
HS Vi I( ThssT > < ThsHT \I
VIL
le Tpcikeve g TPCLKHT
N\
PCLK VIH /] TrewkLr
VIL
M 4, Tont/Toent
- ~

i VIHiX_ _Xi
D[17:0]
VIL — —

Fig. 7.7.5 RGB-Interface characteristics

Table .7.7.5: General Timing for. RGB Interface

Signal Symbol Parameter MIN | MAX | Unit Description
VS TVSST Vertical sync. setup time 0 ns
TVSHT Vertical sync. hold time 10 ns
HS THSST Horizontal sync. setup time 0 ns
THSHT Horizontal sync. hold time 10 ns
DE TDEST Data enable setup time 10 ns
TDEHT Data enable hold time 25 ns
D[17:0] TDST Data setup time 10 ns
TDHT Data hold time 25 ns
PCLK TPCLKCYC Pixel clock cycle 100 ns
(1-transfer/pixel) | TPCLKHT Pixel clock high pulse width 25 ns
TPCLKLT Pixel clock low pulse width 25 ns
PCLK TPCLKCYC Pixel clock cycle 60 ns
(3-transfer/pixel) | TPCLKHT Pixel clock high pulse width 25 ns
TPCLKLT Pixel clock low pulse width 25 ns

Note 1: IOVCC=1.65 to 3.1V, VCI=2.5 to 3.1V, AGND=GND=RGND=0V, Ta=-30t0 70  (to +85 { no damage)
Note 2: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.
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Vertical Timing for RGB I/F
Vs
T EP. T\/ T\/EP
T\BL TDISP
oe i
Tp
< WU U UYWL
Horizontal Timing for RGB I/F
HS J
THFP - THS - THEP - THD\SP - THFP
DE
& THBL
o | 2 wo_|
Pl THP »
PCLKMQJM T T LEZ e e ]
TPCLK
Fig 7.7.6 Vertical and Horizontal timing for RGB I/F
Table .7.7.6: Vertical and Horizontal Timing for RGB Interface
o Specification :
Item Symbol Condition M T Viax Unit
Vertical Timing
Vertical cycle period Tve 438 442 HS
Vertical low pulse width Tvs 2 4 HS
Vertical front porch Tvep 2 4 HS
Vertical back porch Tvep 2 4 HS
Vertical data start line Tvs+ Tvep 4 8 HS
Vertical blanking period TveL Tvs + Tvep + Tvrp 6 10 HS
Vertical active area Tvpisp 432 HS
Vertical refresh rate TVRR Frame rate 55 Hz
Horizontal Timing
Horizontal cycle period Thp 272 512 PCLK
Horizontal low pulse width Ths 2 256 PCLK
Horizontal front porch Thrp 2 256 PCLK
Horizontal back porch Thep 2 256 PCLK
. . Tys + Tusp 30 256 PCLK
Horizontal data start point Fs + frmp 10 s
Horizontal blanking period ThBL Tus+ Trep + Thrp 32 256 PCLK
Horizontal active area Thpisp 240 PCLK
Pixel clock cycle TecLkeye 80 150 ns
When TVRR=55Hz fecLkeye 6.55 12.45 MHz

Note 1. IOVCC=1.65 to 3.1V, VCI=2.5 to 3.1V, AGND=GND=RGND=0V, Ta=-30t0 70 ' (to +85 (' no damage)
Note 2. Data lines can be set to “High” or “Low” during blanking time — Don't care.
Note 3. HP is multiples of eight PCLK.
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7.7.6 Reset Input Timing
Shorterthan5 s
RESX
. . InitialCondition
InternalStatus NormalOperation Resetting (Default forH/Wreset)
Fig. 7.7.8 Reset input timing
(AGND=CGND=VGS=
GND=0V,IOVCC=1.6V-t0 3.0V, VCI=2.6V t0,3:0V,Ta = -30 to 70° C)
Symbol Parameter Related Pins MIN TYP MAX Note Unit
tRESW *1) Reset low pulse width RESX 10 - - - us
RESX ) ) 5 Whgn reset applied ms
. during Sleep In mode
tresT *2) Reset complete time Wh P——
) en reset applie
RESX 120 during Sleep Out mode ms
NOTE:

1) Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to the table below.

RESX Pulse

Action

Shorter than 5us

Reset Rejected

Longer than 10us

Reset

Between 5us and 10us

Reset Start

2) During the resetting period, the display will be blanked (The display is entering blanking sequence, which maximum time is
120 ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in Sleep In—-mode) and then return to
Default condition for H/W reset.
3) During Reset Complete Time, ID2,ID3 and VCM[5:0] value in MTP will be latched to internal register during this period.
This loading is done every time when there is H/W reset complete time (tREST) within 5ms after a rising edge of RESX.
4) Spike Rejection also applies during a valid reset pulse as shown below:

10us

I

10ps

——

Reset is accepted

ettty b ] o

—4|‘—1us Less than 1usec width positive spike will be rejected.

5) It is necessary to wait 5Smsec after releasing RESX before sending commands. Also Sleep Out command cannot be sent

for 120msec
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7.7.7 Measurement Conditions

7.7.7.1 TraT, TraTFM, TooH MEASUREMENT CONDITION

Measurement Condition Set-up

Oscilloscope

Data Generator See "NOTE"

.
| 8

Connector

External components for test condition
(pull-down and pull-up cases) which are

removed after test:
Resistor: 3kOhm 15%
Capacitor: 8 or 30pF £10%

see "NOTE"

DdAd

[oued D1

Connector Pin / Measurement Point

NOTE: Capacitances-and resistances of the oscilloscope */sprobe must be include-externals components in these

measurements

Minimum Value Measurement

RDX

4

D(n) [n=0..17]

Measurement circuit pulled down

External components
on the connector pin

7 \

D(n) [n=0..17] / \
(pulled down)

Measurement point on
the connector pin

/
—

™~

A

h 4

(pulled up) —
D(n) [n=0..17] |
(pulled down) 4//

topn

e 100%

Measurement circuit pulled up

(pulled up)

VDDI1
External
3kOhm _ _|{ components on
the connector pin
D(n) [n=0..17] ‘\\

Measurement point on
the connector pin
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Maximum Value Measurement

70% Z
RDX /
30% N~

P traT/tRATEM < topn

D(n) [n=0..17] _L ﬁ/
(pulled up) e e L 0%
| 100%
D(n) [n=0..17] 80% —— |
(pulled down) e

A
\ 4

Measurement circuit pulled down Measurement circuit pulled up
VDD
External componer'lts Extornal
on the connector pin
— 3kOhn _ _| components on
D(n) [n=0..17] ./ \ the connector pin
(pulled down) ¥ \ D(n).[n=0..17] \\
\ (pulled up) \
3kOhm 30pF \
Measurement point on \ 300F
the connector pin Measurement poifit.on P
- - the 'connector pin
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7.7.7.2 Tacc, Ton MEASUREMENT CONDITION
Measurement Condition Set-up

Oscilloscope
Data Generator
See "NOTE"
|- r‘
8 o
External components for test condition %
(pull-down and pull-up cases) which are =
removed after test:
Resistor: 3kOhm 5%
Capacitor: 8 or 30pF £10%
see "NOTE" Connector Pin/ Measurement Point

NOTE: Capacitances and resistances of the oscilloscope.. probe must be.include externals components in these
measurements

Minimum Value Measurement

SCL § A\

30% \ /
DD 100% r///
(pulled up) L%

A
A4
-

SDA facc | e 100%
(pulled down) 0%
Measurement circuit pulled down Measurement circuit pulled up
VDDI
External componer.lts External
on the connector pin
7 N 3kOhm _ Components on
\ the connector pin
SDA (DOUT) » >/ ' * P
\
‘i SDA (DOUT) A

Measurement point on
the connector pin

Measurement point on

- . the connector pin
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Maximum Value Measurement

SDA
(pulled up)

SDA
(pulled down)

SDA (DOUT)

70%
SCL i /
30% -

A

ACC

Measurement circuit pulled down

External components

on the connector pin
7 \

Measurement point on
the connector pin

0% ——— |

_8%

A
A4
-

Measurement circuit pulled up

VDDI1
External
3K0Hm | lq ~ o Components on
the connector pin
\

SDA(DOUT)

Measurement point on
the connector pin
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8 REFERENCE APPLICATIONS
8.1 MICROPROCESSOR INTERFACE

8.1.1 Interfacing with 80-series MPU 18-Bit Bus (P68="0", IM2,IM1,IM0="000", RCM="0")

80-Series MPU NT39125

RESX »| RESX

CSX »| CsX

D/CX »| D/ICX

RDX »| RDX

WRX >l wWrx

. D17 -0 > 017 -0
IM2,1M1,IMO,
P68 4WSPI,RCM,
/7I; VS:HS.DE,PCLK,SDA
GND

Fig. 8.1.1 Interfacing with-18-bit 80-series

8.:1.2 Interfacing with 68-series-MPU 18-Bit Bus-(P68="1", IM2,IM1,IM0="000’, RCM="0")

68-Series MPU NT39125
RESX »| RESX
CSX »| CSX
D/CX »| DICX
R/WX »| R/WX
E ol e
» D17 -0 » D17 -0
VDDI
P68
IM2,IM1,IMO,
4WSPI,RCM,
ﬂg VS,HS.DE,PCLK,SDA
GND

Fig. 8.1.2 Interfacing with 18-bit 68-series
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8.1.3 Interfacing with 80-series MPU 9-Bit Bus (P68="0", IM2,IM1,IM0="001", RCM="0")

80-Series MPU NT39125
RESX »| RESX
CSX »| CsX
D/CX »| D/ICX
RDX »| RDX
WRX >l wWrx
VDDI
IMO
IN2,IM1,D[8:0],
P68,4WSPJ,RCM,
ﬂg VS.HS.DE.PCLK,SDA
GND

Fig. 8.1.3\Interfacing-with 9-bit 80-series

8.1.4 Interfacing with 68-series"MPU 9-Bit Bus-(R68="1", IM2,IM1,IM0="001", RCM="0")

68-Series MPU NT39125
RESX »| RESX
CSX »| CsX
D/CX »| DICX
RIWX »| R/WX
E ol
D[17:9
< [17:9] » D[17:9]
VDDI
P68,IMO
IM2,IM1,D[8:0],
4WSPI,RCM,
ﬂg VS,HS.DE,PCLK,SDA
GND

Fig. 8.1.4 Interfacing with 9-bit 68-series
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8.1.5 Interfacing with 80-series MPU 16-Bit Bus (P68="0", IM2,IM1,IM0="010", RCM="0")

80-Series MPU NT39125
RESX »| RESX
CSX »| CsX
D/CX »| D/ICX
RDX »| RDX
WRX »| WRX

D[17:10], D[8:1]

A 4

D[17:10], D[8:1]
VDDI
IM1

IM2,IM0,D{9],DI[0],

{ P68,4WSPL,RCM,
VS,HS.DE,PCLK,SDA

GND

Fig. 8.1.5 Interfacing-with 16-bit 80-series

8.1.6 Interfacing with 68-series"MPU 16-Bit Bus.(P68="1",\IM2,IM1;iM0="010", RCM="0")

68-Series MPU NT39125
RESX ol RESX
CSX »| CsX
D/CX »| DICX
RIWX »| R/WX
E ol

D[17:10], D[8:1]

A 4

D[17:10], D[8:1]
VDDI
P68,IM1

IM2,1M0,DI[9],DI[0],

? 4WSPI,RCM,
VS,HS.DE,PCLK,SDA

GND

Fig. 8.1.6 Interfacing with 16-bit 68-series

2007/12/18 216 Version 0.0.12
With respect to the information represented on this website, Novatek makes no warranty, expressed or implied, including the warranties of
merchantability, fitness for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or

usefulness of any such information.



(\\

8.1.7 Interfacing with 80-series MPU 8-Bit Bus (P68="0", IM2,IM1,IM0="010", RCM="0")

80-Series MPU NT39125
RESX »| RESX
S/Scxx » CSX
o »| D/CX
o »| RDX
» WRX
D[17:10]
< »| D[17:10]
VDDI
IM1,IMO
IN2,D[9:0].
P68,4WSPJ,RCM,
ﬂl; VS.HS.DE.PCLK,SDA
GND

Fig. 8.1.7 Interfacing-with 8-bit 80-series

8.1.8 Interfacing with 68-series"MPU 8-Bit Bus-(R68="1", IM2,IM1,IM0="010", RCM="0")

68-Series MPU NT39125
RESX »| RESX
=2 »| csx
RIWX »| D/CX
E » R/IWX
» E
D[17:10
< [ ] » D[17:10]
VDD
P68,IM1,IMO
IM2,D[9:0],
7—"— 4WSPI,RCM,
VS,HS.DE,PCLK,SDA
GND

Fig. 8.1.8 Interfacing with 8-bit 68-series
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8.1.9 Interfacing with 3-Pin Serial Mode (IM2,IM1,IM0="10x’, RCM="0’", 4WSPI="0")

MPU NT39125
RESX »| RESX
CSX »| CSX
scL o scL
SDA
» »{ SDA
VDD
IM2,IMO
IM1.D[17:0],
r"— P68,4WSPJ,RCM,RDX,
VS.HS.DE.PCLK,D/CX
GND

Fig. 8.1.9 Interfacing -with 3-Pin Serial Mode

8.1.10 Interfacing with 4-Rin Serial Mode (IM2,IM1,IM0="10x’, REM="0", 4WSPI="1")

MPU NT39125
RESX | RESX
CSX »| CSX
D/ICX »| D/ICX
SCL »| scL
SDA
< »| SDA
VDDI
IM2,IM0,4WSPI
IM1,D[17:0],
P68,RCM,RDX
ﬂg VS .HS.DE,PCLK,
GND

Fig. 8.1.10 Interfacing with 4-Pin Serial Mode
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8.1.11 Interfacing with RGB mode (RCM="1")

MPU NT39125
RESX | RESX
CSX » CSX
SDA
< » SDA
VDDI
RCM
IM2,IM1,IMO
7"— P68,4WSPL;
D/CX;RDX
GND
Graphic Controller DiXNo DY D176 DO
DCK, ENABLE Y=
VSYNC, HSYNC VS HS

Fig. 8.1.11 Interfacing with RGB mode
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8.2 EXTERNAL COMPONENTS CONNECTION

8.2.1 Configuration of Power Supply Circuit (VR=4.1V~5.5V)

(Optional)
(1) | - |
- T
* VREF -GVDD
GVDD Grayscale
regulartor vlotage
generating
@) circuit
Step-Up
3) circuit 1 Source 8§1~8720
Driver
(4) I
VCOMH VCOMH (14)
VR circuit —
regulartor
Internal é) VCOM
reference
voltage ?
generating VCOML VCOML (15)
circuit output 4.—I
circuit =
VCILVL
VGH — Gate G1~G432
VGL — Driver
6)
VCILVL:
" NT39125
()]
Step-Up AGND
9) circuit 2 GND
RGND
(10) VGH (16)
II n VDD
(11)!! a/CL
= (12)
(13) I VCL
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The following table shows specifications of external elements:

No Pad Name Spec

1 Connect to Capacitor: VREF ------- [|-------- GND 1.0 uF (Max 6V)

2 Connect to Capacitor: C11+ - [|-------- C11- 1.0 uF (Max 6V)

3 Connect to Capacitor :  C12+  ---—-- [|-------- C12- 1.0 uF (Max 6V)

4 Connect to Capacitor: AVDD ------- | GND 1.0 uF (Max 6V)

5 Connect to Capacitor: VR ------- [|-------- GND 1.0 uF (Max 6V)

6 Connect to Capacitor: C13+  ----—-- [|-------- C13- 1.0 uF (Max 6V)

7 Connect to Capacitor : C21+  --—---- [|-------- C21- 1.0 uF (Max 10V)

8 Connect to Capacitor: C22+ --—----- | —— C22- 1.0 uF (Max 10V)

9 Connect to Capacitor: C23+ ------- [|-------- C23- 1.0 uF (Max 10V)

10 Connect to Capacitor :  VGH ------- [|-------- GND 1.0 uF (Max 25V)

11 Connect to Capacitor: VGL ------- | —— GND 1.0 uF (Max 25V)

12 | Connect to Schottky diode: VGL ---eem-P> |-meomeev GND \é‘:/??-“:/sgi/ 20mA, -80~+85 degree
13 Connect to Capacitor :  VCL ------- [|-------- GND 1.0 uF, (Max 6V)

14 Connect to Capacitor: VCOMH ------- [|-------- GND 1.0-uF (Max 6V)

15 Connect to Capacitor: VCOML ------- [|--==---- GND 1.0 uF (Max-6V)

16 Connect to Capacitor : VDD ------- [|---24--- GND 1.0 uF (Max6V)
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8.2.2 Configuration of Power Supply Circuit (VR=Hi-Z)

(Optional)
(1) | - |
T T
i
" VREF GVDD
GVDD Grayscale
regulartor vlotage
generating
) circuit
Step-Up
@) circuit 1 Source S1~-S720
Driver
4) I
VCOMH VCOMH (13)
VR oupat - ——a—F—
circuit —
regulartor
Internal 6 VCOM
C reference
VR(Hi-Z) voltage ?
generating VCOML VCOML (14)
circuit output 4._I
AVDD circuit -
VCILVL‘
VGH — Gate G1~G432
VGL — Driver
5)
VCI LVL:
© NT39125 ovee
7
Step-Up AGND
(8) circuit 2 GND
RGND
(9) VGH (15)
_|__II_.7 VDD
(10) VGL
L 1)
(12) I TVCL
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The following table shows specifications of external elements:

No | Pad Name Spec

1 Connect to Capacitor: VREF ------- [|-------- GND 1.0 uF (Max 6V)

2 Connect to Capacitor: C11+ - [|-------- C11- 1.0 uF (Max 6V)

3 Connect to Capacitor :  C12+  ---—-- [|-------- C12- 1.0 uF (Max 6V)

4 Connect to Capacitor: AVDD ------- | GND 1.0 uF (Max 6V)

5 Connect to Capacitor: C13+  ------ [|-------- C13- 1.0 uF (Max 6V)

6 Connect to Capacitor: C21+ ------- [|-------- C21- 1.0 uF (Max 10V)

7 Connect to Capacitor : C22+  --—---- [|-------- C22- 1.0 uF (Max 10V)

8 Connect to Capacitor: C23+ --—--—--- | —— C23- 1.0 uF (Max 10V)

9 Connect to Capacitor :  VGH ------- [|-------- GND 1.0 uF (Max 25V)

10 Connect to Capacitor :  VGL ------- [|-------- GND 1.0 uF (Max 25V)

11 Connect to Schottky diode: VGL ------- | GND V<0 DAY AR\ frore®
C;VR™> 30V

12 Connect to Capacitor:  VCL ------- [|-------- GND 1.0.uF(Max'6V)

13 Connect to Capacitor: VCOMH ------- [|-------- GND 1.0 uF (Max 6V)

14 Connect to Capacitor: VCOML ------- | GND 1.0'uF (Max 6V)

15 Connect to Capacitor: VCC ------- [|-----=-- GND 1.0 uF (Max6V)
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8.3 CONNECTION EXAMPLE WITH EXTERNAL COMPONENTS

FPC

PANEL

E3

Om,mu...m;

1.65~3.10V>

GND

Cintormetputiow)

Lintemstpul o]

2.50~3.10V>

]
Fj#

§

or )

it

1
1l

0O0000DOO@OD0 sovenvenvenvnrnirn it QDDOOODOOODODD

NT39125

ORERERREEEEER v a v b o LT
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9 CHIP INFORMATION

9.1 Chip Overview

-Chip Size= 21.550mm x 0.906mm
-Chip Thickness= 300 + 20um

SAVd LNdNI

2007/12/18

906um

<

EI“* Align_Left

NO.1

IIIIIIIIIIIIIIIIIIIIII#

View point
-t

DUMMY24
DUMMY23[]
DUMMYR10
DUMMYR9 (]
VGLDMY3
G2@d
G4
Ge

G428

G430 [

G432
VGLDMY2[ ]
DUMMY22

DUMMY21 ]
s1
S2
s3
S4

-

@ %IIIIIIIIIIIIIIIII
T Z

:(> o

= NS)

i)} Ne)

= O

7~

)]

E

0,0

Bump View

s717
s718 I
s719
s720

DUMMY20

DUMMY19
GEXT [
G431
G429 [
G427

G5

G3

c1 @
VGLDMY1
DUMMYR8 []
DUMMYR?
DUMMY18 [
DUMMY17

Bo00

T8

onn

BED

000[

Savd LNdLno

21550um

h
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9.2 Bump Information

-PAD coordination: PAD center
-Coordinate origin: Chip center
-Au bumps size:

- Input side: 50um x 80um

- Output side: 18um x 110um

-Au bump height= 15um
-Au bump hardness= 65+ 15 HV

9.2.1 Input Pads Information

Input PAD
50
Y
‘20‘ 80
NO.1~NO.299
4
70
Unit : um
9.2.2 Output Pads Information
Output PAD
18 , 18, 18
4
A 110
A
135 :7 25
NO.300~ 7
NO.1467
A 4 110
A
18' 18 Unit : um
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9.2.3 Alignment Mark Information
1515 1515
15 i o 15
15 ] 4 30 30 y {15
A A
40 40
h 4 4
A A
30 30 I
15 15 %

5% 0 " 50" 1s
(Align Left)

All Layer

Clearance area

1530 40" 50013
(Align Right)

Unit : um

9.3 ALIGNMENT COORDINATES

X-pos Y-pos
Align_Left -10655 -334
Aligh_Right 10655 -334
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9.4 PAD COORDINATES

Pad No X-pos Y-pos NAME Pad No| X-pos | Y-pos NAME Pad No| X-pos | Y-pos NAME
1 -10430.0 | -354 | DUMMYR1 61 |-6230.0| -354 D7 121 [-2030.0| -354 VDD
2 -10360.0 | -354 | DUMMYR2 62 |-6160.0| -354 D6 122 [-1960.0| -354 VDD
3 -10290.0 | -354 DUMMY'1 63 |-6090.0| -354 D5 123 [-1890.0| -354 VDD
4 -10220.0 | -354 DUMMY2 64 |-6020.0| -354 D4 124 |-1820.0| -354 VDD
5 -10150.0 | -354 DUMMY3 65 |-5950.0| -354 D3 125 [-1750.0| -354 VDD
6 -10080.0 | -354 DUMMY4 66 |-5880.0| -354 D2 126 |-1680.0| -354 VDD
7 -10010.0 | -354 DUMMY5 67 |-5810.0| -354 D1 127 [-1610.0| -354 VDD
8 -9940.0 -354 DUMMY6 68 |-5740.0| -354 DO 128 [-1540.0| -354 VCI2
9 -9870.0 -354 | MTP_PWR 69 |-5670.0| -354 |IOVCCDUM2| 129 |[-1470.0| -354 VCI2
10 -9800.0 -354 | MTP_PWR 70 [-5600.0| -354 SDA 130 [-1400.0| -354 VCI2
11 -9730.0 -354 | MTP_PWR 71 |-5530.0] -354 SDA 131 [-1330.0| -354 VCI2
12 -9660.0 -354 | MTP_PWR 72 |-5460.0| -354 RDX 132 |-1260.0| -354 VCI2
13 -9590.0 -354 | MTP_PWR 73 |-5390.0| -354 WRX/SCL 133 [-1190.0f-354 VCI2
14 -9520.0 -354 DUMMY?7 74 |-5320.0| -354 D/CX 134 [-1120.0f -354 GND2
15 -9450.0 -354 DUMMY8 75 |-5250.0| -354 CSX 135_-1050.0(\ -354 GND2
16 -9380.0 -354 DUMMY9 76 [-5180.0| -354 TE 136 _|+-980.0.] -354 GND2
17 -9310.0 -354 | DUMMY10 77 |-5110.0 -354 | DUMMY12 1377 -910.0 | =354 GND2
18 -9240.0 -354 | DUMMY11 78 |-5040.0 -354. | [GNDDUM21| 138 .[=-840.0 | -354 GND2
19 -9170.0 -354 | GNDDUM1 79 [-4970.0| ~354 | DUMMYR3 139 | -770.0 | -354 GND2
20 -9100.0 -354 | GNDDUM2 80 [-4900.0]. -354. | DUMMYR4 140 | -700:0°}. -354 -{ GNDDUM22
21 -9030.0 -354 | GNDDUM3 81 1-4830.0( -354 EXTC 141 {-630.0 | -354 IOVCC2
22 -8960.0 -354 | GNDDUM4 82 |-4760.0| -354 IovCC 142 | -560.0-{ =354 GNDDUM23
23 -8890.0 -354 | GNDDUM5 83, [-4690.0{ -354 I0vVCC 143 | -490.0 | -354 | GNDDUM24
24 -8820.0 -354_ |"GNDDUM®6 84 .{-4620.0| -354 IQVCC 144 | -420.0 | -354 CLKP
25 -8750.0 <354~ | GNDDUM7 85 |-4550.0| -354 IovVCC 145 [-350.0 | -354 CLKP
26 -8680:0 -354, | GNDDUM8 86 |-4480.0|-354 IovCC 146 | -280.0 | -354 | GNDDUM25
27 -8610.0 =354 \| GNDDUM9 87 |74410.0| -354 [e)vje]e 147 | -210.0 | -354 CLKN
28 -8540.0 =354 | GNDDUM10]|.-.88  [-4340.0] .-354 IOVCC 148 | -140.0 | -354 CLKN
29 -8470.0 -354 | GNDDUM11 89 |-4270.0| -354 IOvVCC 149 -70.0 | -354 | GNDDUM26
30 -8400:0 -354 | GNDDUM12||. 90 | |-4200.0| -354 IovCcC 150 0.0 -354 DATAP
31 <8330.0 -354 | GNDDUM13 .\ 91/ [-4130.0| -354 IOvVCC 151 70.0 -354 DATAP
32 -8260.0 -354 || GNDDUM14| 92 |-4060.0| -354 VCI 152 140.0 | -354 | GNDDUM27
33 -8190.0 -354. | GNDDUM15| 93 [-3990.0| -354 VCI 153 | 210.0 | -354 DATAN
34 -8120.0 -354 |GNDDUM16| 94 [-3920.0| -354 VCI 154 | 280.0 | -354 DATAN
35 -8050.0 -354 |GNDDUM17| 95 |-3850.0| -354 VCI 155 | 350.0 | -354 | GNDDUM28
36 -7980.0 -354 |GNDDUM18| 96 |-3780.0| -354 VCI 156 | 420.0 | -354 | GNDDUM29
37 -7910.0 -354 |GNDDUM19| 97 |[-3710.0| -354 VCI 157 | 490.0 | -354 |TEST6(pull-L)
38 -7840.0 -354 GMO 98 |-3640.0| -354 VCI 158 | 560.0 | -354 RCM
39 -7770.0 -354 GM1 99 [-3570.0| -354 VCI 159 | 630.0 | -354 TESTA
40 -7700.0 -354 P68 100 [-3500.0| -354 VCI 160 | 700.0 | -354 TESTB
41 -7630.0 -354 IMO 101 [-3430.0| -354 VCI 161 770.0 | -354 TESTC
42 -7560.0 -354 1M1 102 [-3360.0| -354 VCI 162 | 840.0 | -354 SRGB
43 -7490.0 -354 M2 103 [-3290.0| -354 VCI 163 | 910.0 | -354 GND
44 -7420.0 -354 RESX 104 |-3220.0| -354 |AGNDDUM1| 164 | 980.0 | -354 GND
45 -7350.0 -354 VS 105 [-3150.0f -354 |TEST1(pull-L)| 165 |1050.0 | -354 GND
46 -7280.0 -354 HS 106 [-3080.0| -354 |TEST2(pull-L)| 166 |1120.0 | -354 GND
47 -7210.0 -354 PCLK 107 |-3010.0| -354 TEST3(puII-L)|| 167 [1190.0| -354 GND
48 -7140.0 -354 DE 108 [-2940.0| -354 |TEST4(pull-L)| 168 |1260.0 | -354 RGND
49 -7070.0 -354 |IOVCCDUM1|| 109 |[-2870.0| -354 |4WSPI(pull-L)| 169 |1330.0 | -354 RGND
50 -7000.0 -354 D17 110 [-2800.0| -354 SMX 170 [1400.0 | -354 RGND
51 -6930.0 -354 D16 111 |-2730.0| -354 |TEST5(pull-L)|[ 171 | 1470.0 | -354 RGND
52 -6860.0 -354 D15 112 |-2660.0| -354 SMY 172 [ 1540.0 | -354 RGND
53 -6790.0 -354 D14 113 [-2590.0f -354 | AGNDDUM2| 173 |1610.0 | -354 RGND
54 -6720.0 -354 D13 114 [-2520.0| -354 VDD 174 [1680.0 | -354 RGND
55 -6650.0 -354 D12 115 [-2450.0| -354 VDD 175 [1750.0 | -354 RGND
56 -6580.0 -354 D11 116 |-2380.0| -354 VDD 176 [1820.0 | -354 RGND
57 -6510.0 -354 D10 117 [-2310.0| -354 VDD 177 [1890.0 | -354 AGND
58 -6440.0 -354 D9 118 [-2240.0| -354 VDD 178 [1960.0 | -354 AGND
59 -6370.0 -354 | GNDDUM20| 119 |[-2170.0| -354 VDD 179 ]2030.0| -354 AGND
60 -6300.0 -354 DB8 120 |-2100.0| -354 VDD 180 |2100.0 | -354 AGND
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Pad No | X-pos Y-pos NAME |[ Pad No | X-pos Y-pos NAME Pad No | X-pos Y-pos NAME
181 2170.0 | -354 AGND 241 6370.0 | -354 C11- 301 10629.0| 204 DUMMY18
182 2240.0 | -354 AGND 242 6440.0 | -354 C11- 302 10611.0] 339 DUMMYR?7
183 2310.0 | -354 AGND 243 6510.0 | -354 C11- 303 10593.0| 204 DUMMYRS
184 2380.0 | -354 AGND 244 6580.0 | -354 C11- 304 10575.0] 339 VGLDMY1
185 2450.0 | -354 VCOM 245 6650.0 | -354 C11- 305 10557.0| 204 G1
186 2520.0 | -354 VCOM 246 6720.0 | -354 C11+ 306 10539.0| 339 G3
187 2590.0 | -354 VCOM 247 6790.0 | -354 C11+ 307 10521.0| 204 G5
188 2660.0 | -354 VCOM 248 6860.0 | -354 C11+ 308 10503.0] 339 G7
189 2730.0 | -354 VCOM 249 6930.0 | -354 C11+ 309 10485.0| 204 G9
190 2800.0 | -354 | VCOMH 250 7000.0 | -354 C11+ 310 10467.0| 339 G11
191 2870.0 | -354 | VCOMH 251 7070.0 | -354 |AGNDDUM3| 311 10449.0| 204 G13
192 2940.0 | -354 | VCOMH 252 7140.0 | -354 VGL 312 10431.0] 339 G15
193 3010.0 | -354 |VCOMH 253 7210.0 | -354 VGL 313 10413.0 |- 204 G17
194 3080.0 | -354 | VCOMH 254 7280.0 | -354 VGL 314 10395.0( 339 G19
195 3150.0 | -354 | VCOML 255 7350.0 | -354 VGL 315 10377.0|. 204 G21
196 3220.0 | -354 | VCOML 256 7420.0 | -354 VGL 316 10359.0] ' 339 G23
197 3290.0 | -354 | VCOML 257 7490.0 | -354 VGL 317 10341.0| 204 G25
198 3360.0 | -354 | VCOML 258 7560.0 | -354 VGL 318 10323.0| 339 G27
199 3430.0 | -354 | VCOML 259 7630.0 | -354 VGL 319 10305.0| 204 G29
200 3500.0 | -354 VREF 260 7700.0-]—-354 VGL 320 10287:0}. 339 G31
201 3570.0 | -354 TESTD 261 7770.0 | -354 VGL 321 10269.0| = 204 G33
202 3640.0 | -354 GVDD 262 7840.0 | -354 | |AGNDDUM4| 322 10251.04..339 G35
203 3710.0 | -354 TESTE 263 7910.0, [~.-354 |AGNDDUMS5| 323 10233.0| 204 G37
204 3780.0 | -354 VCL 264 7980:0 | -354 VGH 324 10215.0] 339 G39
205 3850.0 | -354 VCL 265 8050.0 | -354 VGH 325 10197.0| 204 G41
206 3920.0 |, -354 VCL 266 8120.0 | /354 VGH 326 10179.0] 339 G43
207 3990.0 | -354 VCL 267 8190.0-. -354 VGH 327 10161.0| 204 G45
208 4060.0 | @ -354 AVDD 268 8260.0-|-.-354 VGH 328 10143.0] 339 G47
209 4130.0.| | -354 AVDD 269 8330.0 | -354 VGH 329 10125.0| 204 G49
210 4200.0 |- -354 AVDD 270 8400.0.[~354 DUMMY13 330 10107.0] 339 G51
211 4270.0 | -354 AVDD 271 8470.0 | -354 C13- 331 10089.0| 204 G53
212 4340.0 | -354 AVDD 272 8540.0 | -354 C13- 332 10071.0] 339 G55
213 4410.0 | -354 AVDD 273 8610.0 | -354 C13- 333 10053.0| 204 G57
214 4480.0 | -354 AVDD 274 8680.0 | -354 DUMMY 14 334 10035.0| 339 G59
215 4550.0 | -354 AVDD 275 8750.0 | -354 C13+ 335 10017.0| 204 G61
216 4620.0 | -354 VR 276 8820.0 | -354 C13+ 336 9999.0 339 G63
217 4690.0 | -354 VR 277 8890.0 | -354 C13+ 337 9981.0 204 G65
218 4760.0 | -354 VR 278 8960.0 | -354 DUMMY15 338 9963.0 339 G67
219 4830.0 | -354 VR 279 9030.0 | -354 C21- 339 9945.0 204 G69
220 4900.0 | -354 VR 280 9100.0 | -354 C21- 340 9927.0 339 G71
221 4970.0 | -354 VR 281 9170.0 | -354 C21- 341 9909.0 204 G73
222 5040.0 | -354 VR 282 9240.0 | -354 C21+ 342 9891.0 339 G75
223 5110.0 -354 VCILVL 283 9310.0 | -354 C21+ 343 9873.0 204 G77
224 5180.0 | -354 VCI 284 9380.0 | -354 C21+ 344 9855.0 339 G79
225 5250.0 | -354 VCI 285 9450.0 | -354 C22- 345 9837.0 204 G81
226 5320.0 | -354 VCI 286 9520.0 | -354 C22- 346 9819.0 339 G83
227 5390.0 | -354 VCI 287 9590.0 | -354 C22- 347 9801.0 204 G85
228 5460.0 | -354 VCI 288 9660.0 | -354 C22+ 348 9783.0 339 G87
229 5530.0 | -354 VCI 289 9730.0 | -354 C22+ 349 9765.0 204 G89
230 5600.0 | -354 VCI 290 9800.0 | -354 C22+ 350 9747.0 339 G91
231 5670.0 | -354 C12- 291 9870.0 | -354 C23- 351 9729.0 204 G93
232 5740.0 | -354 C12- 292 9940.0 | -354 C23- 352 9711.0 339 G95
233 5810.0 | -354 C12- 293 10010.0| -354 C23- 353 9693.0 204 G97
234 5880.0 | -354 C12- 294 10080.0| -354 C23+ 354 9675.0 339 G99
235 5950.0 | -354 C12- 295 10150.0| -354 C23+ 355 9657.0 204 G101
236 6020.0 | -354 C12+ 296 10220.0| -354 C23+ 356 9639.0 339 G103
237 6090.0 | -354 C12+ 297 10290.0| -354 DUMMY16 357 9621.0 204 G105
238 6160.0 | -354 C12+ 298 10360.0| -354 DUMMYR5| 358 9603.0 339 G107
239 6230.0 | -354 C12+ 299 10430.0| -354 DUMMYR6| 359 9585.0 204 G109
240 6300.0 | -354 C12+ 300 10647.0| 339 DUMMY17 360 9567.0 339 G111
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361 9549.0 204 G113 421 8469.0 204 G233 481 7389.0 204 G353
362 9531.0 339 G115 422 8451.0 339 G235 482 7371.0 339 G355
363 9513.0 204 G117 423 8433.0 204 G237 483 7353.0 204 G357
364 9495.0 339 G119 424 8415.0 339 G239 484 7335.0 339 G359
365 9477.0 204 G121 425 8397.0 204 G241 485 7317.0 204 G361
366 9459.0 339 G123 426 8379.0 339 G243 486 7299.0 339 G363
367 9441.0 204 G125 427 8361.0 204 G245 487 7281.0 204 G365
368 9423.0 339 G127 428 8343.0 339 G247 488 7263.0 339 G367
369 9405.0 204 G129 429 8325.0 204 G249 489 7245.0 204 G369
370 9387.0 339 G131 430 8307.0 339 G251 490 7227.0 339 G371
371 9369.0 204 G133 431 8289.0 204 G253 491 7209.0 204 G373
372 9351.0 339 G135 432 8271.0 339 G255 492 7191.0 339 G375
373 9333.0 204 G137 433 8253.0 204 G257 493 7173.0 204 G377
374 9315.0 339 G139 434 8235.0 339 G259 494 7155.0 339 G379
375 9297.0 204 G141 435 8217.0 204 G261 495 71387.0 204 G381
376 9279.0 339 G143 436 8199.0 339 G263 496 7119.0 339 G383
377 9261.0 204 G145 437 8181.0 204 G265 497 7101.0 204 G385
378 9243.0 339 G147 438 8163.0 339 G267 498 7083.0 339 G387
379 9225.0 204 G149 439 8145.0 204 G269 499 7065.0 204 G389
380 9207.0 339 G151 440 8127.0 339 G271 500 70470 339 G391
381 9189.0 204 G153 441 8109.0 204 G273 501 7029.0 204 G393
382 9171.0 339 G155 442 8091.0 339 G275 502 7011.0 339 G395
383 9153.0 204 G157 443 80780 204 G277 503 6993.0 204 G397
384 9135.0 339 G159 444 8055.0 339 G279 504 6975.0 339 G399
385 9117.0 204 G161 445 8037.0 204 G281 505 6957.0 204 G401
386 9099.0 339 G163 446 8019.0 339 G283 506 6939.0 339 G403
387 9081.0 204 G165 447 80010 204 G285 507 6921.0 204 G405
388 90630 339 G167 448 7983.0 339 G287 508 6903.0 339 G407
389 9045.0 204 G169 449 7965.0 204 G289 509 6885.0 204 G409
390 9027.0 339 G171 450 7947.0 339 G291 510 6867.0 339 G411
391 9009.0 204 G173 451 7929.0 204 G293 511 6849.0 204 G413
392 8991.0 339 G175 452 7911.0 339 G295 512 6831.0 339 G415
393 8973.0 204 G177 453 7893.0 204 G297 513 6813.0 204 G417
394 8955.0 339 G179 454 7875.0 339 G299 514 6795.0 339 G419
395 8937.0 204 G181 455 7857.0 204 G301 515 6777.0 204 G421
396 8919.0 339 G183 456 7839.0 339 G303 516 6759.0 339 G423
397 8901.0 204 G185 457 7821.0 204 G305 517 6741.0 204 G425
398 8883.0 339 G187 458 7803.0 339 G307 518 6723.0 339 G427
399 8865.0 204 G189 459 7785.0 204 G309 519 6705.0 204 G429
400 8847.0 339 G191 460 7767.0 339 G311 520 6687.0 339 G431
401 8829.0 204 G193 461 7749.0 204 G313 521 6669.0 204 GEXT
402 8811.0 339 G195 462 7731.0 339 G315 522 6651.0 339 |DUMMY19
403 8793.0 204 G197 463 7713.0 204 G317 523 6417.0 339 |DUMMY20
404 8775.0 339 G199 464 7695.0 339 G319 524 6399.0 204 S720
405 8757.0 204 G201 465 7677.0 204 G321 525 6381.0 339 S719
406 8739.0 339 G203 466 7659.0 339 G323 526 6363.0 204 S718
407 8721.0 204 G205 467 7641.0 204 G325 527 6345.0 339 S717
408 8703.0 339 G207 468 7623.0 339 G327 528 6327.0 204 S716
409 8685.0 204 G209 469 7605.0 204 G329 529 6309.0 339 S715
410 8667.0 339 G211 470 7587.0 339 G331 530 6291.0 204 S714
411 8649.0 204 G213 471 7569.0 204 G333 531 6273.0 339 S713
412 8631.0 339 G215 472 7551.0 339 G335 532 6255.0 204 S712
413 8613.0 204 G217 473 7533.0 204 G337 533 6237.0 339 S711
414 8595.0 339 G219 474 7515.0 339 G339 534 6219.0 204 S710
415 8577.0 204 G221 475 7497.0 204 G341 535 6201.0 339 S709
416 8559.0 339 G223 476 7479.0 339 G343 536 6183.0 204 S708
417 8541.0 204 G225 477 7461.0 204 G345 537 6165.0 339 S707
418 8523.0 339 G227 478 7443.0 339 G347 538 6147.0 204 S706
419 8505.0 204 G229 479 7425.0 204 G349 539 6129.0 339 S705
420 8487.0 339 G231 480 7407.0 339 G351 540 6111.0 204 S704
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541 6093.0 339 S703 601 5013.0 339 S643 661 3933.0 339 S583

542 6075.0 204 S§702 602 4995.0 204 S642 662 3915.0 204 §582

543 6057.0 339 S701 603 4977.0 339 S641 663 3897.0 339 S581

544 6039.0 204 S700 604 4959.0 204 S640 664 3879.0 204 S§580

545 6021.0 339 S699 605 4941.0 339 S639 665 3861.0 339 S579

546 6003.0 204 S698 606 4923.0 204 S638 666 3843.0 204 S578

547 5985.0 339 $697 607 4905.0 339 S637 667 3825.0 339 S§577

548 5967.0 204 S696 608 4887.0 204 S636 668 3807.0 204 S576

549 5949.0 339 S695 609 4869.0 339 S635 669 3789.0 339 S575

550 5931.0 204 S694 610 4851.0 204 S634 670 3771.0 204 S574

551 5913.0 339 S693 611 4833.0 339 S633 671 3753.0 339 S573
552 5895.0 204 S692 612 4815.0 204 S632 672 3735.0 204 S572
553 5877.0 339 S691 613 4797.0 339 S631 673 3717.0 339 S571

554 5859.0 204 $690 614 4779.0 204 S630 674 3699.0 204 S570

555 5841.0 339 5689 615 4761.0 339 5629 675 3681.0 339 S569

556 5823.0 204 S688 616 4743.0 204 S628 676 3663.0 204 S568

557 5805.0 339 S687 617 4725.0 339 S627 677 3645.0 339 S567

558 5787.0 204 S686 618 4707.0 204 5626 678 3627.0 204 S566

559 5769.0 339 5685 619 4689.0 339 $625 679 3609.0 339 §565

560 5751.0 204 S684 620 46710 204 $624 680 3591.0 204 S564

561 5733.0 339 S683 621 4653.0 339 $623 681 3573.0 339 S563

562 5715.0 204 $682 622 4635.0 204 $622 682 3555.0 204 §562

563 5697.0 339 5681 623 4617.0 339 S621 683 3537.0 339 S561

564 5679.0 204 S680 624 4599.0 204 S620 684 3519.0 204 S560

565 5661.0 339 S679 625 4581.0 339 S619 685 3501.0 339 S559

566 5643.0 204 S678 626 4563.0 204 S618 686 3483.0 204 S558

567 5625.0 339 S677 627 4545:0 339 S617 687 3465.0 339 8557

568 5607.0 204 S676 628 4527.0 204 S616 688 3447.0 204 S556

569 5589.0 339 S675 629 4509.0 339 S615 689 3429.0 339 S555

570 5571.0 204 S674 630 4491.0 204 S614 690 3411.0 204 S§554

571 5553.0 339 $673 631 4473.0 339 5613 691 3393.0 339 §553

572 5535.0 204 S672 632 4455.0 204 S612 692 3375.0 204 §552

573 5517.0 339 S671 633 4437.0 339 S611 693 3357.0 339 S551

574 5499.0 204 $670 634 4419.0 204 S610 694 3339.0 204 S550

575 5481.0 339 S669 635 4401.0 339 S609 695 3321.0 339 S§549

576 5463.0 204 S668 636 4383.0 204 S608 696 3303.0 204 S548

577 5445.0 339 S667 637 4365.0 339 S607 697 3285.0 339 S547

578 5427.0 204 S666 638 4347.0 204 S606 698 3267.0 204 S546

579 5409.0 339 S665 639 4329.0 339 S605 699 3249.0 339 S§545

580 5391.0 204 S664 640 4311.0 204 S604 700 3231.0 204 S544

581 5373.0 339 S663 641 4293.0 339 S603 701 3213.0 339 S543

582 5355.0 204 S662 642 4275.0 204 S$602 702 3195.0 204 S542

583 5337.0 339 S661 643 4257.0 339 S601 703 3177.0 339 S541

584 5319.0 204 S660 644 4239.0 204 S600 704 3159.0 204 S§540

585 5301.0 339 S$659 645 4221.0 339 S$599 705 3141.0 339 S539

586 5283.0 204 S658 646 4203.0 204 S598 706 3123.0 204 S538

587 5265.0 339 S657 647 4185.0 339 5597 707 3105.0 339 §537

588 5247.0 204 S656 648 4167.0 204 S596 708 3087.0 204 S536

589 5229.0 339 S655 649 4149.0 339 S595 709 3069.0 339 S535

590 5211.0 204 S654 650 4131.0 204 S594 710 3051.0 204 S534

591 5193.0 339 S653 651 4113.0 339 5593 71 3033.0 339 S533
592 5175.0 204 S652 652 4095.0 204 S$592 712 3015.0 204 §532
593 5157.0 339 S651 653 4077.0 339 S591 713 2997.0 339 S531

594 5139.0 204 $650 654 4059.0 204 S$590 714 2979.0 204 S530

595 5121.0 339 5649 655 4041.0 339 5589 715 2961.0 339 §529

596 5103.0 204 S648 656 4023.0 204 S588 716 2943.0 204 S§528

597 5085.0 339 S647 657 4005.0 339 S587 717 2925.0 339 S§527

598 5067.0 204 S646 658 3987.0 204 S586 718 2907.0 204 S§526

599 5049.0 339 5645 659 3969.0 339 5585 719 2889.0 339 8525

600 5031.0 204 S644 660 3951.0 204 S584 720 2871.0 204 S§524
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721 2853.0 339 S$523 781 1773.0 339 S463 841 693.0 339 S403
722 2835.0 204 S522 782 1755.0 204 S462 842 675.0 204 S402
723 2817.0 339 S521 783 1737.0 339 S461 843 657.0 339 S401
724 2799.0 204 S$520 784 1719.0 204 S460 844 639.0 204 S400
725 2781.0 339 S519 785 1701.0 339 S459 845 621.0 339 S399
726 2763.0 204 S518 786 1683.0 204 S458 846 603.0 204 S398
727 2745.0 339 S517 787 1665.0 339 S457 847 585.0 339 S397
728 2727.0 204 S516 788 1647.0 204 S456 848 567.0 204 S396
729 2709.0 339 S515 789 1629.0 339 S455 849 549.0 339 S395
730 2691.0 204 S514 790 1611.0 204 S454 850 531.0 204 S39%4
731 2673.0 339 S513 791 1593.0 339 S453 851 513.0 339 S393
732 2655.0 204 S512 792 1575.0 204 S452 852 495.0 204 S392
733 2637.0 339 S511 793 1557.0 339 S451 853 477.0 339 S391
734 2619.0 204 S510 794 1539.0 204 S450 854 459.0 204 S390
735 2601.0 339 S509 795 1521.0 339 S449 855 441.0 339 S389
736 2583.0 204 S508 796 1503.0 204 S448 856 423.0 204 S388
737 2565.0 339 S507 797 1485.0 339 S447 857 405.0 339 S387
738 2547.0 204 S506 798 1467.0 204 S446 858 387.0 204 S386
739 2529.0 339 S505 799 1449.0 339 8445 859 369.0 339 S385
740 2511.0 204 S504 800 14310 204 S444 860 351.0 204 S384
741 2493.0 339 S503 801 1413.0 339 S443 861 333.0 339 S383
742 2475.0 204 S502 802 1395.0 204 S442 862 315.0 204 S382
743 2457.0 339 S501 803 1377.0 339 S441 863 297.0 339 S381
744 2439.0 204 S500 804 1359.0 204 S440 864 279.0 204 S380
745 2421.0 339 S$499 805 1341.0 339 $439 865 261.0 339 S379
746 2403.0 204 S498 806 1323.0 204 438 866 243.0 204 S378
747 2385.0 339 S497 807 1305.0 339 S437 867 225.0 339 S377
748 2367.0 204 S496 808 1287.0 204 S436 868 207.0 204 S376
749 2349.0 339 S495 809 1269.0 339 5435 869 189.0 339 S375
750 2331.0 204 S494 810 1251.0 204 S434 870 171.0 204 S374
751 2313.0 339 S493 811 1233.0 339 S433 871 153.0 339 S373
752 2295.0 204 S$492 812 1215.0 204 S432 872 135.0 204 S372
753 2277.0 339 $491 813 1197.0 339 S431 873 117.0 339 S371
754 2259.0 204 S$490 814 1179.0 204 S430 874 99.0 204 S370
755 2241.0 339 S489 815 1161.0 339 S429 875 81.0 339 S369
756 2223.0 204 5488 816 1143.0 204 S428 876 63.0 204 S368
757 2205.0 339 487 817 1125.0 339 S427 877 45.0 339 S367
758 2187.0 204 S486 818 1107.0 204 S426 878 27.0 204 S366
759 2169.0 339 S485 819 1089.0 339 S425 879 9.0 339 S365
760 2151.0 204 S484 820 1071.0 204 S424 880 -9.0 204 S364
761 2133.0 339 S483 821 1053.0 339 S423 881 -27.0 339 S363
762 2115.0 204 S482 822 1035.0 204 S422 882 -45.0 204 S362
763 2097.0 339 S481 823 1017.0 339 S421 883 -63.0 339 S361
764 2079.0 204 S480 824 999.0 204 S420 884 -81.0 204 S360
765 2061.0 339 S479 825 981.0 339 S419 885 -99.0 339 S359
766 2043.0 204 S478 826 963.0 204 S418 886 -117.0 204 S358
767 2025.0 339 S477 827 945.0 339 S417 887 -135.0 339 S357
768 2007.0 204 S476 828 927.0 204 S416 888 -153.0 204 S356
769 1989.0 339 S475 829 909.0 339 S415 889 -171.0 339 S355
770 1971.0 204 S474 830 891.0 204 S414 890 -189.0 204 S354
771 1953.0 339 S473 831 873.0 339 S413 891 -207.0 339 S353
772 1935.0 204 S472 832 855.0 204 S412 892 -225.0 204 S352
773 1917.0 339 S471 833 837.0 339 S411 893 -243.0 339 S351
774 1899.0 204 S470 834 819.0 204 S410 894 -261.0 204 S350
775 1881.0 339 S469 835 801.0 339 S409 895 -279.0 339 S349
776 1863.0 204 5468 836 783.0 204 S408 896 -297.0 204 S348
777 1845.0 339 S467 837 765.0 339 S407 897 -315.0 339 S347
778 1827.0 204 S466 838 747.0 204 S406 898 -333.0 204 S346
779 1809.0 339 S465 839 729.0 339 S405 899 -351.0 339 S345
780 1791.0 204 S464 840 711.0 204 S404 900 -369.0 204 S344
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901 -387.0 339 S343 961 -1467.0 339 5283 1021 -2547.0 339 S223
902 -405.0 204 S342 962 -1485.0 204 S282 1022 -2565.0 204 S222
903 -423.0 339 S341 963 -1503.0 339 S281 1023 -2583.0 339 S221
904 -441.0 204 S340 964 -1521.0 204 $280 1024 -2601.0 204 S220
905 -459.0 339 S339 965 -1539.0 339 S279 1025 -2619.0 339 S219
906 -477.0 204 S338 966 -1557.0 204 S278 1026 -2637.0 204 S218
907 -495.0 339 S337 967 -1575.0 339 S277 1027 -2655.0 339 S217
908 -513.0 204 S336 968 -1593.0 204 S276 1028 -2673.0 204 S216
909 -531.0 339 S335 969 -1611.0 339 S275 1029 -2691.0 339 S215
910 -549.0 204 S334 970 -1629.0 204 S274 1030 -2709.0 204 S214
911 -567.0 339 S333 971 -1647.0 339 S273 1031 -2727.0 339 S213
912 -585.0 204 S$332 972 -1665.0 204 S272 1032 -2745.0 204 S212
913 -603.0 339 S331 973 -1683.0 339 S271 1033 -2763.0 339 S214
914 -621.0 204 S330 974 -1701.0 204 S270 1034 -2781.0 204 S210
915 -639.0 339 S329 975 -1719.0 339 S269 1035 =2799.0 339 S209
916 -657.0 204 S328 976 -1737.0 204 5268 1036 -2817.0 204 S208
917 -675.0 339 S327 977 -1755.0 339 S267 1037 -2835.0 339 S207
918 -693.0 204 S326 978 -1773.0 204 S266 1038 -2853.0 204 S206
919 -711.0 339 S325 979 -1791.0 339 8265 1039 -2871.0 339 S205
920 -729.0 204 S324 980 -1809.0 204 S264 1040 -2889.0 204 S204
921 -747.0 339 S$323 981 =1827.0 339 S263 1041 -2907.0 339 S203
922 -765.0 204 S322 982 -1845.0 204 S262 1042 -2925:0 204 S202
923 -783.0 339 S321 983 -1863.0 339 S261 1043 -2943.0 339 S201
924 -801.0 204 S320 984 -1881.0 204 S$260 1044 -2961.0 204 S200
925 -819.0 339 S$319 985 -1899.0 339 $259 1045 -2979.0 339 S199
926 -837.0 204 S318 986 -1917.0 204 258 1046 -2997.0 204 S198
927 -855.0 339 S317 987 -1935.0 339 S257 1047 -3015.0 339 S197
928 =873.0 204 S316 988 -1953.0 204 S256 1048 -3033.0 204 S196
929 -891.0 339 S315 989 -1971.0 339 S$255 1049 -3051.0 339 S195
930 -909.0 204 S$314 990 -1989.0 204 S254 1050 -3069.0 204 S194
931 -927.0 339 S313 991 -2007.0 339 S253 1051 -3087.0 339 S193
932 -945.0 204 8312 992 -2025.0 204 S§252 1052 -3105.0 204 S192
933 -963.0 339 S311 993 -2043.0 339 S251 1053 -3123.0 339 S191
934 -981.0 204 S310 994 -2061.0 204 S250 1054 -3141.0 204 S190
935 -999.0 339 S309 995 -2079.0 339 S249 1055 -3159.0 339 S189
936 -1017.0 204 S308 996 -2097.0 204 5248 1056 -3177.0 204 S188
937 -1035.0 339 S307 997 -2115.0 339 S247 1057 -3195.0 339 S$187
938 -1053.0 204 S306 998 -2133.0 204 S246 1058 -3213.0 204 S186
939 -1071.0 339 S305 999 -2151.0 339 S245 1059 -3231.0 339 S185
940 -1089.0 204 S304 1000 -2169.0 204 S244 1060 -3249.0 204 S184
941 -1107.0 339 S303 1001 -2187.0 339 5243 1061 -3267.0 339 S183
942 -1125.0 204 S302 1002 -2205.0 204 S242 1062 -3285.0 204 S182
943 -1143.0 339 S301 1003 -2223.0 339 S241 1063 -3303.0 339 S181
944 -1161.0 204 S300 1004 -2241.0 204 S$240 1064 -3321.0 204 S180
945 -1179.0 339 S$299 1005 -2259.0 339 S$239 1065 -3339.0 339 S179
946 -1197.0 204 S298 1006 -2277.0 204 S238 1066 -3357.0 204 S178
947 -1215.0 339 S297 1007 -2295.0 339 S237 1067 -3375.0 339 S177
948 -1233.0 204 S296 1008 -2313.0 204 S236 1068 -3393.0 204 S176
949 -1251.0 339 S295 1009 -2331.0 339 S$235 1069 -3411.0 339 S175
950 -1269.0 204 S294 1010 -2349.0 204 S234 1070 -3429.0 204 S174
951 -1287.0 339 S293 1011 -2367.0 339 S233 1071 -3447.0 339 S173
952 -1305.0 204 S$292 1012 -2385.0 204 S$232 1072 -3465.0 204 S172
953 -1323.0 339 S$291 1013 -2403.0 339 S231 1073 -3483.0 339 S171
954 -1341.0 204 S290 1014 -2421.0 204 S230 1074 -3501.0 204 S170
955 -1359.0 339 S289 1015 -2439.0 339 S229 1075 -3519.0 339 S169
956 -1377.0 204 5288 1016 -2457.0 204 5228 1076 -3537.0 204 S168
957 -1395.0 339 S$287 1017 -2475.0 339 S227 1077 -3555.0 339 S167
958 -1413.0 204 S286 1018 -2493.0 204 S226 1078 -3573.0 204 S166
959 -1431.0 339 S285 1019 -2511.0 339 S225 1079 -3591.0 339 S165
960 -1449.0 204 5284 1020 -2529.0 204 S224 1080 -3609.0 204 S164
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1081 -3627.0 339 S163 1141 -4707.0 339 S103 1201 -5787.0 339 S43
1082 -3645.0 204 S162 1142 -4725.0 204 S102 1202 -5805.0 204 S42
1083 -3663.0 339 S161 1143 -4743.0 339 S101 1203 -5823.0 339 S41
1084 -3681.0 204 S160 1144 -4761.0 204 S100 1204 -5841.0 204 S40
1085 -3699.0 339 S159 1145 -4779.0 339 S99 1205 -5859.0 339 S39
1086 -3717.0 204 S158 1146 -4797.0 204 S98 1206 -5877.0 204 S38
1087 -3735.0 339 S157 1147 -4815.0 339 S97 1207 -5895.0 339 S37
1088 -3753.0 204 S156 1148 -4833.0 204 S96 1208 -5913.0 204 S36
1089 -3771.0 339 S155 1149 -4851.0 339 S95 1209 -5931.0 339 S35
1090 -3789.0 204 S154 1150 -4869.0 204 S94 1210 -5949.0 204 S34
1091 -3807.0 339 S153 1151 -4887.0 339 S93 1211 -5967.0 339 S33
1092 -3825.0 204 S152 1152 -4905.0 204 S92 1212 -5985.0 204 S32
1093 -3843.0 339 S151 1153 -4923.0 339 S91 1213 -6003.0 339 S31
1094 -3861.0 204 S150 1154 -4941.0 204 S90 1214 -6021.0 204 S30
1095 -3879.0 339 S149 1155 -4959.0 339 S89 1215 -6039.0 339 S29
1096 -3897.0 204 S148 1156 -4977.0 204 S88 1216 -6057.0 204 S28
1097 -3915.0 339 S147 1157 -4995.0 339 S87 1217 -6075.0 339 S27
1098 -3933.0 204 S146 1158 -5013.0 204 S86 1218 <6093.0 204 S26
1099 -3951.0 339 S145 1159 -5031.0 339 S85 1219 -6111.0 339 S25
1100 -3969.0 204 S144 1160 -5049:0 204 S84 1220 -6129:0 204 S24
1101 -3987.0 339 S143 1161 -5067.0 339 S83 1221 -6147.0 339 S23
1102 -4005.0 204 S142 1162 -5085.0 204 S82 1222 -6165.0 204 S22
1103 -4023.0 339 S141 1163 -5103.0 339 S81 1223 -6183.0 339 S21
1104 -4041.0 204 S$140 1164 -5121.0 204 S80 1224 -6201.0 204 S20
1105 -4059.0 339 S$139 1165 -5139.0 339 S79 1225 -6219.0 339 S19
1106 -4077.0 204 S138 1166 -5157.0 204 S78 1226 -6237.0 204 S18
1107 -4095.0 339 S137 1167 -5175:0 339 S77 1227 -6255.0 339 S17
1108 -4113.0 204 S136 1168 -5193.0 204 S76 1228 -6273.0 204 S16
1109 -4131.0 339 S135 1169 -5211.0 339 S75 1229 -6291.0 339 S15
1110 -4149.0 204 S134 1170 -5229.0 204 S74 1230 -6309.0 204 S14
1111 =4167.0 339 $133 1174 -5247.0 339 S73 1231 -6327.0 339 S13
1112 -4185.0 204 S132 1172 -5265.0 204 S72 1232 -6345.0 204 S12
1113 -4203.0 339 S131 1173 -5283.0 339 S71 1233 -6363.0 339 SN
1114 -4221.0 204 S130 1174 -5301.0 204 S70 1234 -6381.0 204 S10
1115 -4239.0 339 S129 1175 -5319.0 339 S69 1235 -6399.0 339 S9
1116 -4257.0 204 S128 1176 -5337.0 204 S68 1236 -6417.0 204 S8
1117 -4275.0 339 S127 1177 -5355.0 339 S67 1237 -6435.0 339 S7
1118 -4293.0 204 S126 1178 -5373.0 204 S66 1238 -6453.0 204 S6
1119 -4311.0 339 S125 1179 -5391.0 339 S65 1239 -6471.0 339 S5
1120 -4329.0 204 S124 1180 -5409.0 204 S64 1240 -6489.0 204 S4
1121 -4347.0 339 S123 1181 -5427.0 339 S63 1241 -6507.0 339 S3
1122 -4365.0 204 S122 1182 -5445.0 204 S62 1242 -6525.0 204 S2
1123 -4383.0 339 S121 1183 -5463.0 339 S61 1243 -6543.0 339 S1
1124 -4401.0 204 S120 1184 -5481.0 204 S60 1244 -6561.0 204 DUMMY21
1125 -4419.0 339 S119 1185 -5499.0 339 S59 1245 -6651.0 339 DUMMY22
1126 -4437.0 204 S118 1186 -5517.0 204 S58 1246 -6669.0 204 VGLDMY2
1127 -4455.0 339 S117 1187 -5535.0 339 S57 1247 -6687.0 339 G432
1128 -4473.0 204 S116 1188 -5553.0 204 S56 1248 -6705.0 204 G430
1129 -4491.0 339 S115 1189 -5571.0 339 S55 1249 -6723.0 339 G428
1130 -4509.0 204 S114 1190 -5589.0 204 S54 1250 -6741.0 204 G426
1131 -4527.0 339 S113 1191 -5607.0 339 S53 1251 -6759.0 339 G424
1132 -4545.0 204 S112 1192 -5625.0 204 S52 1252 -6777.0 204 G422
1133 -4563.0 339 S111 1193 -5643.0 339 S51 1253 -6795.0 339 G420
1134 -4581.0 204 S110 1194 -5661.0 204 S50 1254 -6813.0 204 G418
1135 -4599.0 339 S109 1195 -5679.0 339 S49 1255 -6831.0 339 G416
1136 -4617.0 204 S108 1196 -5697.0 204 S48 1256 -6849.0 204 G414
1137 -4635.0 339 S$107 1197 -5715.0 339 S47 1257 -6867.0 339 G412
1138 -4653.0 204 S106 1198 -5733.0 204 S46 1258 -6885.0 204 G410
1139 -4671.0 339 S105 1199 -5751.0 339 S45 1259 -6903.0 339 G408
1140 -4689.0 204 S104 1200 -5769.0 204 S44 1260 -6921.0 204 G406
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1261 -6939.0 339 G404 1321 -8019.0 339 G284 1381 -9099.0 339 G164
1262 -6957.0 204 G402 1322 -8037.0 204 G282 1382 -9117.0 204 G162
1263 -6975.0 339 G400 1323 -8055.0 339 G280 1383 -9135.0 339 G160
1264 -6993.0 204 G398 1324 -8073.0 204 G278 1384 -9153.0 204 G158
1265 -7011.0 339 G396 1325 -8091.0 339 G276 1385 -9171.0 339 G156
1266 -7029.0 204 G394 1326 -8109.0 204 G274 1386 -9189.0 204 G154
1267 -7047.0 339 G392 1327 -8127.0 339 G272 1387 -9207.0 339 G152
1268 -7065.0 204 G390 1328 -8145.0 204 G270 1388 -9225.0 204 G150
1269 -7083.0 339 G388 1329 -8163.0 339 G268 1389 -9243.0 339 G148
1270 -7101.0 204 G386 1330 -8181.0 204 G266 1390 -9261.0 204 G146
1271 -7119.0 339 G384 1331 -8199.0 339 G264 1391 -9279.0 339 G144
1272 -7137.0 204 G382 1332 -8217.0 204 G262 1392 -9297.0 204 G142
1273 -7155.0 339 G380 1333 -8235.0 339 G260 1393 -9315.0 339 G140
1274 -7173.0 204 G378 1334 -8253.0 204 G258 1394 -9333.0 204 G138
1275 -7191.0 339 G376 1335 -8271.0 339 G256 1395 -9351.0 339 G136
1276 -7209.0 204 G374 1336 -8289.0 204 G254 1396 -9369.0 204 G134
1277 -7227.0 339 G372 1337 -8307.0 339 G252 1397 -9387.0 339 G132
1278 -7245.0 204 G370 1338 -8325.0 204 G250 1398 -9405.0 204 G130
1279 -7263.0 339 G368 1339 -8343.0 339 G248 1399 -9423.0 339 G128
1280 -7281.0 204 G366 1340 -8361.0 204 G246 1400 -9441.0 204 G126
1281 -7299.0 339 G364 1341 -8379.0 339 G244 1401 -9459.0 339 G124
1282 -7317.0 204 G362 1342 -8397.0 204 G242 1402 -9477-0 204 G122
1283 -7335.0 339 G360 1343 -8415.0 339 G240 1403 -9495.0 339 G120
1284 -7353.0 204 G358 1344 -8433.0 204 G238 1404 -9513.0 204 G118
1285 -7371.0 339 G356 1345 -8451.0 339 G236 1405 -9531.0 339 G116
1286 -7389.0 204 G354 1346 -8469.0 204 G234 1406 -9549.0 204 G114
1287 -7407.0 339 G352 1347 -8487.0 339 G232 1407 -9567.0 339 G112
1288 -7425.0 204 G350 1348 -8505.0 204 G230 1408 -9585.0 204 G110
1289 -7443.0 339 G348 1849 -8523.0 339 G228 1409 -9603.0 339 G108
1290 -7461.0 204 G346 1350 -8541.0 204 G226 1410 -9621.0 204 G106
1291 =7479.0 339 G344 1351 -8559.0 339 G224 1411 -9639.0 339 G104
1292 -7497.0 204 G342 1352 -8577.0 204 G222 1412 -9657.0 204 G102
1293 -7515.0 339 G340 1353 -8595.0 339 G220 1413 -9675.0 339 G100
1294 -7533.0 204 G338 1354 -8613.0 204 G218 1414 -9693.0 204 G938
1295 -7551.0 339 G336 1355 -8631.0 339 G216 1415 -9711.0 339 G96
1296 -7569.0 204 G334 1356 -8649.0 204 G214 1416 -9729.0 204 G94
1297 -7587.0 339 G332 1357 -8667.0 339 G212 1417 -9747.0 339 G92
1298 -7605.0 204 G330 1358 -8685.0 204 G210 1418 -9765.0 204 G90
1299 -7623.0 339 G328 1359 -8703.0 339 G208 1419 -9783.0 339 G88
1300 -7641.0 204 G326 1360 -8721.0 204 G206 1420 -9801.0 204 G86
1301 -7659.0 339 G324 1361 -8739.0 339 G204 1421 -9819.0 339 G84
1302 -7677.0 204 G322 1362 -8757.0 204 G202 1422 -9837.0 204 G82
1303 -7695.0 339 G320 1363 -8775.0 339 G200 1423 -9855.0 339 G80
1304 -7713.0 204 G318 1364 -8793.0 204 G198 1424 -9873.0 204 G78
1305 -7731.0 339 G316 1365 -8811.0 339 G196 1425 -9891.0 339 G76
1306 -7749.0 204 G314 1366 -8829.0 204 G194 1426 -9909.0 204 G74
1307 -7767.0 339 G312 1367 -8847.0 339 G192 1427 -9927.0 339 G72
1308 -7785.0 204 G310 1368 -8865.0 204 G190 1428 -9945.0 204 G70
1309 -7803.0 339 G308 1369 -8883.0 339 G188 1429 -9963.0 339 G638
1310 -7821.0 204 G306 1370 -8901.0 204 G186 1430 -9981.0 204 G66
1311 -7839.0 339 G304 1371 -8919.0 339 G184 1431 -9999.0 339 G64
1312 -7857.0 204 G302 1372 -8937.0 204 G182 1432 -10017.0) 204 G62
1313 -7875.0 339 G300 1373 -8955.0 339 G180 1433 -10035.0) 339 G60
1314 -7893.0 204 G298 1374 -8973.0 204 G178 1434 -10053.0| 204 G58
1315 -7911.0 339 G296 1375 -8991.0 339 G176 1435 -10071.0) 339 G56
1316 -7929.0 204 G294 1376 -9009.0 204 G174 1436 -10089.0| 204 G54
1317 -7947.0 339 G292 1377 -9027.0 339 G172 1437 -10107.0) 339 G52
1318 -7965.0 204 G290 1378 -9045.0 204 G170 1438 -10125.0| 204 G50
1319 -7983.0 339 G288 1379 -9063.0 339 G168 1439 -10143.0 339 G48
1320 -8001.0 204 G286 1380 -9081.0 204 G166 1440 -10161.0)] 204 G46
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1441 -10179.0/ 339 G44
1442 | -10197.0) 204 G42
1443 | -10215.0) 339 G40
1444 | -10233.0) 204 G38
1445 | -10251.0/ 339 G36
1446 | -10269.0) 204 G34
1447 | -10287.0) 339 G32
1448 | -10305.0) 204 G30
1449 | -10323.0/ 339 G28
1450 | -10341.0f 204 G26
1451 -10359.0/ 339 G24
1452 | -10377.0) 204 G22
1453 | -10395.0/ 339 G20
1454 | -10413.0f 204 G18
1455 | -10431.0/ 339 G16
1456 | -10449.0) 204 G14
1457 | -10467.0) 339 G12
1458 | -10485.0) 204 G10
1459 | -10503.0/ 339 G8
1460 | -10521.0/ 204 G6
1461 -10539.0/ 339 G4
1462 | -10557.0) 204 G2
1463 | -10575.0/ 339 VGLDMY3
1464 | -10593.0) 204 DUMMYR9
1465 -10611.0{ 339 DUMMYR10
1466 | -10629.0§, | 204 DUMMY23
1467 | -10647.0] 339 DUMMY24
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