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Ta Ambient Temperature

TBD To Be Defined

TP Technology Platforms

TR Transflective LC type

TRC Tone Rendering Curve (Gamma)

™ Transmissive LC type

vCC Digital power supply voltage (for Driver internal digital power supply)
VCOMAC Command Amplitude voltage

VCOMH Command High level voltage

VCOML Command Low level voltage

VCI1 Booster input voltage (regulator from VDD)

VCL VCOML supply voltage

VDD Analog (Booster) power supply voltage

VDDI Logic (I/O) power supply voltage

VS Vertical Synchronization

VSS System Ground

WRX Write function in 8080 MCU I/F, the host start to control data bus lines when there is a falling edge of the WRX ‘and

the display reads data bus lines when there is a rising edge of the WRX
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1 DESCRIPTION

The NT3916 is one chip solution for TFT-LCD panel: source driver with built-in memory, gate driver,
power IC are integrated on one chip. This IC can display to a maximum of 176-RGB x 220 -dot graphics on
262k-color TFT panel.

The NT3916 supports 18-/16-/9-/8-bit high-speed bus interface and serial peripheral interfaces (SPI). It
also supplies 18-bit, 16-bit or 6-bit RGB interface for driving Video signal directly from controller. The
moving picture area can be specified in internal GRAM by window function. The specified window area can
be updated selectively, so that moving picture can be displayed simultaneously independent of still picture
area.

The NT3916 has various functions for reducing the power consumption of a LCD system: operating at
low voltage (minimum 1.6V), register-controlled power-save mode, partial display mode and so on. The IC
has internal GRAM to store 176-RGB x 220-dot 262k-color image and internal booster that generates the
LCD driving voltage, breeder resistance and the voltage follower circuit for LCD driver.

This LSI is suitable for any medium-sized or small portable mobile solution requiring long-term driving
capabilities, such as digital cellular phones supporting a web browser, bi-directional pagers,.and'small PDA.

2. FEATURE
& Chip size: 18.65mm * 1.05mm (include of scribe line)
@ Single chip AM-TFT-LCD Controller/ driver with-Display, RAM.
& Display resolution: 176RGB (H) *220(V)
@ Display data RAM (frame memory); 176 x 220 x-18-bits = 696960-bits
Operation Frequency: ~10MHz
Output:
- 528ch source outputs(176RGB)
- 220ch Gate outputs
- Common electrode output
4 Display mode (Color mode)
- Full color-mode (Idle mode off); 262K-colors
- Reduce color mode (Idle-mode on): 8-colors (3-bits binary mode)
Display resolution option
- 176 x 220 Display with 176 x 18-bits x 220 display RAM
- 176 x 176 Display with 176 x 18-bits x 176 display RAM
- 176 x 132 Display with 176 x 18-bits x 132 display RAM
@ Different LC type option
- TM LC type (When LCM = “017)
- ECB LC type (When LCM = “11”)
Interface mode (Color modes on the display host interface):
- 12-bits/Pixel: RGB= (444) using the 696k-bits frame memory and LUT.
- 16-bits/Pixel: RGB= (565) using the 696k-bits frame memory and LUT.
- 18-bits/Pixel: RGB= (666) using the 696k-bits frame memory and LUT.
MCU Interface:
- 3-pin 9 bits serial interface
- 8-bits, 9-bits, 16-bits, 18-bits interface with 8080-series MCU
- 8-bits, 9-bits, 16-bits, 18-bits interface with 6800-series MCU
6- blts 16-bits, 18-bits RGB interface with graphic controller
‘ Separate R,G,B gamma control function
¢ Display features
- Area scrolling
- Partial display mode
Software programmable color depth mode
] On chip
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- DC/DC converter
- Adjusted VCOM generation
- NV Memory to store initialization register setting
- Oscillator for display clock generation
- Timing generation
- 14 preset gamma curve selectable
- Factory default value (Contrast, Module ID, Module version, etc) are stored on the display
module
- Line inversion, frame inversion
4 NV Memory
- 7-bits for ID2
- 8-bits for ID3
- 7-bits for VCOM adjustment

4 Supply voltage range
- Analog supply voltage range for VDD to AGND: 2.6V —3.5V
- I/O supply voltage range for VDDI to DGND: 1.6V -3.5V
- Internal Digital supply voltage range for VCC to DGND: 1.5V —2.0V
4 Output voltage levels
- Source output voltage range for GVDD to AGND: 3.0V to 5.0V
- Power supply for driver circuit range for AVDD to AGND: 4.75V to 5.5V
- Common electrode output High voltage range for VCOMH to AGND: 2.5V to 5.0V
- Common electrode output Low voltage range for VCOML to AGND:-2.5V to 0.0V
- Positive Gate output voltage range for VGH to AGND:+10.0V to +13.5V
- Negative Gate output voltage range for VGL to AGND: -11.5V to -9.0V
Lower power consumption, suitable for battery/operated systems
- CMOS compatible inputs
- Optimized layout for COG assembly \
- Operate Temperature range; -40 Cto +85C
Note 1: Blank display means: Normal White display’= White display, Normal Black display =

Black display

Note 2. The-display interface does notsupport.any noise recovery, external temperature or light
sensing circuit. It needs.a copy and.detailed explanation of the implementation.
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4. DRIVER IC PIN DESCRIPTION

The Abbreviation and vocabulary of pins need be fix at the further.
4.1 Power Supply Pins

Table 4.1.1: Power Supply Pins

Symbol Name Description
VDD Analog voltage Power supply for analog system and booster system
VDDI Logic voltage Power supply for I/O system

AGND Analog GND System ground for Analog and Booster system

DGND Logic GND System Ground for I/O system and internal digital system

4.2 Interface Logic pins
Table 4.2.1: Interface Logic Pins

Symbol 1/10 Description

-8080 /6800 MCU Interface mode select
:—
P68 | 8080-MCU parallel interface
1 6800-MCU parallel interface
-If not used, please fix this pin at VDDI or DGND level.

IM2, IM1, IMO | -MCU Parallel interface bus and Serial interface select

SPl.interface

1 MCU, parallel interface
-If not used, please fix this pin at VDDI.or DGND-level.
4WSPI 3-pins and 4-pins serial/interface select

4WSPI

3=pins\serial interface select
1 4-pins serial interface select
=If not used, please fix this\pin‘at DGND level.

-Thiscsignal'low. will reset the device and must be applied to properly initialize the chip.

A\ ! -Signal is-active L
-Chip select input pin (“Low” enable).
RCM1,RCMO
“0x”
CSX | RCM1,RCMO
“1x’ 0 Chip select input pin (“Low” enable)
1 Chip select input pin (“Low” enable)
-This pin can be permanently fixed “Low” in MCU & SPI interface mode only.
-Display data / Command selection pin in parallel interface.
0 This Pin is SPI data clock (SCL)
“00” 1 0 Command Register from data bus
DICX (SCL) I 1 Command parameter or Display data from data bus
0 - CSX should be ignored (In SPI Interface)
X 0 Command Register from data bus
1 Command parameter or Display data from data bus
“1X” X - Not use
-If not used, please fix this pin at VDDI or DGND level.
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-(RDX) Read enable in 8080-parallel interface.

P68 | IM2
0 RDX(E) should be ignored

(RXD) Read enable in 8080-parallel interface.

(E) Read/ Write operation enable pin in 6800-parallel interface.
Read/ Write operation enable pin in 6800-parallel interface.

x

1

RDX (E) [

— |~ |o

_(E

RWX | E
0 | Write operation enable pin in 6800-parallel interface.
1 ] Read operation enable pin in 6800-parallel interface.

-If not used, please connect to ground or VDDI this pin

-(WRX) Write enable in parallel interface

-(R/WX) Read/Write select pin in 6800-Parallel interface

P68 | 4WSPI | IM2
WRX(RWX) | X 0 0 | WRX(RMWX) should be ignored

(SPI_DCX) X 1 0 SPI_DCXis used as Serial input/ output signal
0 X 1 (WRX) Write enable in 8080-parallel interface.
1 (R/WX) Read/Write operation enable pin in 6800-parallel interface.
-If not used, please connect to ground or VDDI this pin

-Data bus

RCM1,RCMO | IM2

1. D[17:1] should.be ignored (In SPI Interface)
“00” 2. DOjis.used as Serial input/ output signal
D[17:0] 1 |/D[17:0] are used-for MCU interface data-bus

110
DO(SDA) 0.\ 1/D[17:0]:should be ignored (In SP!I Interface)

“01”
D[17:0] are used for-MCU interface-data bus

@ |\
<

RCM1,RCMO

0 D[17.0] are-used for RGB interface data bus

1 D[17:0] should be ignored (In SPI Interface)

-Tearing effect output pin to synchronies MCU to frame writing, activated by S/W command.
-When-this pin is not activated (TE function off), this pin is low.

X

S/W
34h | DGND level (TE off)
35h | To synchronies MCU to frame writing

TE O

-If not used, please open this pin.

SPI_CSX | -It is used as Serial interface chip select signal (“Low” enable).

-It is used as Serial clock signal.

rRomt.Remo | vz [ GO e o

“00” ‘X Not use

scL I 0 Serial clock signal in SPI I/F mode.
SCL should be ignored (In MCU Interface

“01”

RCM1,RCMO
“1X” ‘X’ Serial clock signal in SPI I/F mode.
-If not used, please connect to ground or VDDI this pin interface

-It is used as Serial input/ output signal.
SDA /10
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RCM1,RCMO | IM2
“00” ‘X" | Not use
0 Serial input/ output signal in serial I/F mode.
1 SDA should be ignored (In MCU Interface)
RCM1,RCMO | ICM
“1X” ‘x| Serial input/output signal in serial I/F mode.
-In SPI I/F
-This data is input on the rising edge of the SCL signal
-This data is output on the falling edge of the SCL signal
-If not used, please fix this pin at VDDI or DGND level.
-Pixel clock signal in RGB I/F mode.

“01”

|

RCM1,RCMO | --
‘X' X
PCLK I RCM1,RCMO | ICM
gy 0 Pixel clock signal in RBG I/F mode
1 This pin should be ignored (In SPI Interface)

-If not used, please fix this pin at VDDI or DGND level.

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

rRemtremo [ aouescicch
“00” This pin no use,fix this piniat VDDI or DGND level
VS I “01” Vertical sync. Signal'in VSYNC. I/F

I

RCM1,RCMO0 | ICM
0 Vertical sync.signalin RBG I/F

1 This pinshould be ignored (SPI I/F)
-If not used, pleasefix this-pin at VDDI or DGND level.
-Horizontal\sync, Signalin RGB I/F-maode.

1)

RCM1,RCMO | --
“0x" X
HS | RCM1,RCMO | ICM
X 0 Horizontal sync.signal in RBG I/F
1 This pin should be ignored (SPI I/F)

-If not used, please fix this pin at VDDI or DGND level.
-Data enable signal in RGB I/F mode.

RCM1,RCMO -
“0x’ X
DE ' RCM1,RCMO | ICM
“x 0 Data enable signal in RBG I/F
1 This pin should be ignored (SPI I/F)

-If not used, please fix this pin at VDDI or DGND level.

Notel. If CSX is connected to ground in Parallel interface mode, there will be no abnormal visible effect to the display module. Also there
will be no restriction on using the Parallel Read/Write protocols, Power On/Off Sequences or other functions. Furthermore there
will be no influence to the Power Consumption of the display module.

Note2. When in 8 line parallel mode (IM1, IMO="0"") then id some data or signal appears on D[15:8] then it will have no influence to the
system. (D[15:8] can be connectedto 1 or 0 )

Note3. When CSX= 1 , there is no influence to the parallel and serial interface.

Note4. 1 =VDDIlevel, 0 =DGND level.
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4.3 Mode Selection pins
Table 4.3.1: Mode Selection Pins

Symbol 10

Description

-To use extended command set (like EEPROM program), please connect this pin to VDDI.
During normal operation, please open this pin. (internal Rpull-down=15KQ)

-EXCT="1", use extended command table (command value can be modify by external
command table)

-EXCT='0’, only use default command value

-If not used, please fix this pin at VDDI or DGND level.

-Panel resolution selection pins.

o [ Resoufionselecon |

00 176RGB x 220(S1~S528 and G1~G220 output)
01 176RGB x 176(S1~S528 and G1~G176 output)
10 Reserved

11 176RGB x 132(S1~S528 and G1~G132 output)
-Different Liquid Crystal (LC) type selection pins.

LCM1, LCMO
00 0
LCM1, LCMO | 01 1
10 2
11 3

EXTC |

GM1, GMO |

Reserved
TM (Transmission) LC type
Reserved
ECB LC Type (Separate RGB Gamma)

-If not used, please fix this pin at VDDI or DGND.level.

- RGB and MCU interface mode-selection pin.

RCM1,RCMO Resolution selection

00 0 MCU interface maode (1)
RCM1, RCMO I 01 1 MCU interface mode(2)
10 2 RGB Interface (1)

1 3 RGB Interface (2)

-If not used, please fix this pin at VDDI or DGND level.

-RGB direction select H/'W pin-for Color filter default setting.

SRGB RGB filter order for Color filter default setting

| 0 S1, S2, S3 filter order ='R’, ‘G’, ‘B’
1 S1, S2, S8 filter order ='B’, ‘G’, ‘R’
-Please refer chapter 10 for detail using

-If not used, please fix this pin at VDDI or DGND level.

-Module source output direction H/W select pin
SMX Module source output direction
0

S1 -> 8528
1 S528 -> 81
-Please refer chapter 10 for detail using

-If not used, please fix this pin at VDDI or DGND level.
-Module Gate output direction H/W select pin

SMY

SRGB

SMX |

Module Gate output direction

SMY

GM=00

GM=01

GM=11

0

G1-> G220

G1->G176

G1->G132

1

G220 -> G1

G176 -> G1

G132 ->G1

-Please refer chapter 10 for detail using
-If not used, please fix this pin at VDDI or DGND level.
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IDM

-Normal mode and Idle mode control pin
-Please refer RGB I/F for detail using.
Normal display (can be changed to Idle mode by S/W)
1 Into Idle mode

-If not used, please fix this pin at VDDI or DGND level.

SHUT

-Display On/ Off H/W control pin In RGB I/F
-Please refer RGB I/F for detail using

Display On
1 Display Off

-If not used, please fix this pin at VDDI or DGND level.

RL

-Source output direction H/W select pin in RGB I/F
-Please refer RGB I/F for detail using.

Module source output direction

S1-> 8528
1 5528 -> §1

-If not used, please fix this pin at VDDI or DGND level:

B

-Gate output direction H/W select pin on RGB-I/F
-Please refer RGB I/F for detail using.
When SMY—

Module Gate output direction

GM=00

GM=01

GM=11

0

G1 -> G220

G1->G176

G1->G132

1

G220 -> G1

G176-> G1

G132 ->G1

When SMY-

GM=00

GM=01

Module Gate output direction

GM=11

0

G220 -> G1

G176 -> G1

G132 ->G1

1

G1-> G220

G1->G176

G1->G132

-If not used, please fix this pin at VDDI or DGND level.

-Source output data polarity select H/W pin.

-Please refer RGB I/F for detail using.

REV Source output data polarity in RGB |I/F
REV ' 0 Data not reverse

1 Data reverse

-If not used, please fix this pin at VDDI or DGND level.
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4.4 Driver Output Pins

Table 4.4.1: Driver output Pins

Symbol 1/0 Description
S1 to S528 (0] -Source driver output pins.
G1to G220 (0] -Gate driver output pins.
VeI 7o) -A reference voltage in step—u.;i) CII'.CUIt 1.
-Connect a capacitor for stabilization.
-A power output pin for source driver block that is generated from power block
AVDD (0] -Output of booster 1 circuit (output of 2-times output of VCI1 or VDD)
-Connect a capacitor for stabilization.
-A power supply pin for generating VCOML.
VCL (0] ) L
-Connect a capacitor for stabilization.
VGH o -Positive voltage c')f the Boost.e.r mrcwt 2
-Connect a capacitor for stabilization.
-Negative voltage of the Booster circuit 3
VGL (0] . S
-Connect a capacitor for stabilization.
VREF o -Reference voltag.e for power. F)Ioc'k.
-Connect a capacitor for stabilization.
GVDD o -A standard level for grayscaI-e. vo!tage generator
-Connect a capacitor for stabilization.
VCOMH o -Positive voltage c')utput of V(?.OM.
-Connect a capacitor for stabilization.
VCOML o -Negative voltage.output of V'(?ON.I
-Connect a capacitor for stabilization.
VCOM (0] -A power supply for the TFT common electrode.
C11P, C11N f . . N
C12P. C12N (0] -Capacitor connecting pins for Booster/circuit 1\(for AVDD)
C21P, C21N
C22P, C22N (0] -Capacitor connecting pins for Booster circuit 2 (for VGH, VGL, VCL)
C23P,;.C24N
VDDIO (0] -VDDI voltage output level for control pins using
DGNDO O -DGND voltage output level for control pins using
VCC [©] -Power supply for internal digital system

4.5 Miscellaneous Control Pins
Table 4.5.1: \jiscellaneous Control Pins

Symbol 1/10 Description
-Select VCC power when sleep in mode

PREG | -REGP=0:When VDDI<2.0V

-REGP=1:When VDDI>2.0V
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4.6 Test Pins

Table 4.6.1: Driver output Pins

Symbol

5

Description

PADAO

PADBO

-These test pins for display glass break detection.
-If not used, please open these pins.

PADA1

PADB1

PADA2

PADB2

PADA3

PADB3

PADA4

PADB4

=10 [—|O|—=[O]|—=|O|—|O

-These test pins for chip attachment detection.
-If not used, please open these pins.

Test[1]~[20]

o

-These test pins for Driver vender test used.
-If not used, please open these pins.

DUMMYA[A]~[23]
DUMMYBI[1]
DUMMC[11,12]

-These pins are dummy (not have any function inside)

-Can have signal traces pass through on TFT glass under the PAD:
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5 FUNCTIONAL DESCRIPTION

5.1 MPU Interface

5.1.1 Interface Type Selection

The selection of a given interfaces are done by setting P68, IM2, IM1, and IMO pins as show in Table 5.1.1 and Table 5.1.2.

Table 5.1.1 MCU Interface Type Selection

P68 | 4WSPI | IM2 | IM1 | IMO Interface Read back selection
- 0 0 - - 3-Pin Serial interface Via the read instruction (12-bit, 16-bit and 18-bit read parameter
- 1 0 - - 4-Pin Serial interface Via the read instruction (12-bit, 16-bit and 18-bit read parameter
0 - 1 0 0 8080 MCU 8-bit Parallel RDX strobe (8-bit read data and 8-bit read parameter)
0 - 1 0 1 8080 MCU 16-bit Parallel | RDX strobe (16-bit read data and 8-bit read parameter)
0 - 1 1 0 8080 MCU 9-bit Parallel RDX strobe (9-bit read data and 8-bit read parameter)
0 - 1 1 1 8080 MCU 18-bit Parallel | RDX strobe (18-bit read data and 8-bit read parameter)
1 - 1 0 0 6800 MCU 8-bit Parallel E strobe (8-bit read data and 8-bit read parameter)
1 - 1 0 1 6800 MCU 16-bit Parallel | E strobe (9-bit read data and 8-bit read parameter)
1 - 1 1 0 6800 MCU 9-bit Parallel E strobe (16-bit read data and 8-bit read parameter)
1 - 1 1 1 6800 MCU 18-bit Parallel | E strobe (18-bit read data.and 8-bit read-parameter)

Table 5.1.2 Pin connection According to MCU Interface Type Selection

P68 | 4WSPI IM2 IM1 IMO Interface RDX | WRX | D/ICX Read back selection
- 0 0 - - 3-Pin Serial interface Note1 | Note A SCL_ | D[17:1]: Unused, DO: SDA
- 1 0 - - 4-Rin Seriakinterface Noted, ‘| \Note 1 SCL "|'D[17:1]: Unused, DO:SDA WRX:SPl DCX
0 - 1 0 0 8080.MCU 8-bit Parallel. [ RDX | WRX | D/CX | D[17:8]: Unused, D7-D0: 8-bit Data
0 - 1 0 1 8080 MCU 16-bit Parallel RDX WRX | D/ICX | D[17:16]: Unused, D15-D0: 16-bit Data
0 - 1 1 0 8080 MCU 9-bit Parallel{ RDX | WRX | D/CX | D[17:9]: Unused, D8-D0: 9-bit Data
0 - 1 1 1 8080 MCU, 18-bit Parallel RDX | WRX | D/CX | D17-DO0: 18-bit Data
1 - 1 0 0 6800 MCU 8-bit Parallel E WRX RS D[17:8]: Unused,D7-D0:8-bit Data
1 - 1 0 1 6800 MCU 16-bit Parallel E WRX RS D[17:16]: Unused, D15-D0: 16-bit Data
1 - 1 1 0 6800 MCU 9-bit Parallel E WRX RS D[17:9]: Unused,D8-D0:9-bit Data
1 - 1 1 1 6800 MCU 18-bit Parallel E WRX RS D17-D0: 18-bit Data

Note 1. Unused pins can be open, connected to DGND or VDDI level.
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5.1.2 8080-Series Parallel Interface (P68="0’)

The MCU uses a 11-wires 8-data parallel interface or 12-wires 9-data parallel interface or 19-wires 16-data parallel interface or 21-wires

18-data parallel interface. The chip-select CSX(active low) enables and disables the parallel interface. RESX (active low) is an external reset

signal. 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 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 low state (DGND). Interface bus width can be selected with IM2, IM1 and IMO.

The interface function of 8080-series parallel interface are given in Table5.1.2.1

Table 5.1.2.1 The function of 8080-series parallel interface

N

P68 | IM2 | IM1 | IMO Interface D/CX | RDX
0

s
2

Function
Write 8-bit command (D7 to DO)
Write 8-bit display data or 8-bit parameter (D7 to DO)
Read 8-bit Display data (D7 to DO)
Read 8-bit parameter or status (D7 to.D0)

0 1 0 0 8-bit Parallel

Write 8-bit command (D7 to D0O)

Write 16-bit display data or.8-bit parameter (D15 to DO)
Read 16-bit Display.data (D15 to D0O)

Read 8-bit,parameter or status (D7 to, D0)

Write 8-bit command (D7 to DO)

Write 9-bit display data.or 8-bit parameter (D8 to D0)
Read 9-bit Display data(D8 to DO)

Read 8-bit parameter or status (D7 to D0O)

Write 8-bitcommand (D7 to DO)

Write 18-bit display data or 8-bit parameter (D17 to D0)
Read 18-bit Display data (D17 to DO)

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

Note: applied for command code: DAh; DBh, DCh, 04h, 09h, 04h, 0Bh, 0Ch, 0Dh, OEh, OFh.

16-bit
Parallel

0 1 1 0 9-bit Parallel

18-bit
Parallel

Aalalolalalalola =] loll= |~ ]|~

Alals =11 Fll-|-|—= |-

I B P I B B PR N BN EE PN RN | Sy P BN =S
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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”)

WRX

D[17:0] / / \

The host starts to control [17:0] lines The display read The host stop go
when there is a falling edge of the [17:0] lines when control [17:0] lines
WRX there is a rising

edge of the WRX

Fig.5.1.2.1 8080-series WRX Protocol

Note: WRX is an unsynchronized signal (It can be stopped)

1-byte command

2-byte comman n-byte command (number” of parame ter = n-1) -

D CMD X CMD >< PA 1 CMD>< PA 1 XPAnQ >< PAnAX =] >
csx | ' '
picx | | |

RDX

v SLALOLFLS L L L LS

A ]

D[17:0] 3{ cMD X CMD >< PA 1 CMD >< PAT ><PAn-z X PAn1 X
Host D[17:0] D CMD A CMD >< pA1 A CMD >< PA 1 ><PAH,2 X PAw X
(MPU to LCD)
Driver D[17:0] Hi-Z
(LCD to MPU) ﬁ
CMD: Write command code Signals on D[17:0], D/CX, RDX and WRX pins
PA: Write parame ter or RAM data during CSX="H" are ignored.

Fig.5.1.2.2 8080-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.

RDX
D[17:0] / / \

The host starts to control [17:0] lines The display read The host stop to
when there is a falling edge of the [17:0] lines when control [17:0] lines
RDX there is a rising

edge of the RDX

Fig.5.1.2.1 8080-series RDX Protocol

Note: RDX is an unsynchronized signal (It can be stopped)

Read Read display RAM data

@ CMD X DM X PA CMD X DM X DataX X Data P

N

CSX

oox ]| |
o S LT LA 1
#

wrx | 4
pp17:0] ) eww X owy—pa)

Host D[17:0] ——\ | Hiz —\ Hi-Z
(MPU'to LGD) cMp emp )

q
[;J
ahelaisisls

Driver\ D[17:0] Hi-Z HicZ Hi-Z
D s O S o e ED 2 O (oA

CMD: Write command code Signals on D[17:0], D/CX, RDX and WRX pins
PA: Write parameter or RAM data

I\

Q
<
s
Q
o
w
x
i
RS
o
©
2
S
]
[}
a

Fig. 5.1.2.4 8080-Series Parallel bus protocol (Read from register or display RAM)
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5.1.3 6800-Series Parallel Interface (P68="1’)

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

The Graphics Controller Chip 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 (VDDI). Interface bus width can be selected with IM2, IM1 and IMO.

The interface functions of 6800-series parallel interface are given in Table 5.1.3

Table 5.1.3 The function of 6800-series parallel interface

P68 | IM2 | IM1 | IMO | Interface D/ICX | R/WX E Function
0 0 l Write 8-bit command (D7 to DO)
1 1 0 0 8-bit 1 0 ) Write 8-bit display data.or 8-bit-parameter (D7 to D0)
interface 1 1 ) Read 8-bit display data (D7 to.D0)
1 1 J Read 8-bit parameter-or'status (D7-to D0O)
0 0 l Write 8-bit.command (D7 to DO)
16-bit 1 0 ! Write 16-bit display data or 8-bit parameter (D15 to D0)
1 {1 {0 |1 |
interface
1 1 ) Read 16-bit.display data (D15 to DO)
1 1 l Read 8-bit parameter or status (D7 to DO)
0 0 ! Write 8-bit command (D7 to DO)
1 1 1 0 9'b't 1 0 ! Write 9-bit display data or 8-bit parameter (D8 to D0)
interface o
1 1 J Read 9-bit display data (D8 to DO)
1 1 l Read 8-bit parameter or status (D7 to D0)
0 0 U Write 8-bit command (D17 to DO)
I N 1 0 \ | write 18-bit display data or 8-bit parameter (D17 to DO)
interface
1 1 J Read 18-bit display data (D7 to D0)
1 1 ! Read 8-bit parameter or status (D7 to DO)

Note: applied for command code: DAh, DBh, DCh, 04h, 09h, 0Ah, 0Bh, 0Ch, 0Dh, OEh, OFh.
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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
. .
D[17:0}—| / \
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]
is a rising edge of the E there is a falling edge lines

of the E

Fig. 5.1.3.1 6800-Series Write Protocol
Note: E is an unsynchronized signal (It can be stopped)

1-byt(|e command

| 2-byte N-byte command (PA=N-1) |
>

L >le
D[17:0] ; CMD >:<CMD >< PA: I CMD X PA; >< PAN2 >< PAN- >I< P

RESX e

CsX |

piex -\
RANX T\

AN

—————————————
Host [17:0 |
Host to LCD '>G>|K CMD >|K CMD >< PA1 >|< CMD >< PA« >< PAw2 >< PAN-1 >|K P
| | | |
Driver [17:0] iz } }
LCD to Host] ! | ! !
CMD: Write command code /
PA: Parameter or RAM data Signal on D[17:0], DCX. R/WX, E pins
during CSX="1"are ignored
Fig. 5.1.3.2 6800-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 (=’17).

1

R/WX

. :

a i

D[17:0} \T//
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]
is a rising edge of the E there is a falling edge lines

of the E

Fig. 5.1.3.3 6800-Series Read Protocol
Note: E is an unsynchronized signal (It can be stopped)

1 Read Parameter | Read display-RAM.data |
I 1 J
D[17:0] CMD >< DM >< PA X CMD >< DM >< data >< >< data P
|
]
RESX PO
|
|
CsSX |

Host to LCD | |
Driver [17:0] >@__;ﬁ__Hi_-z__< om >< ata X X data >K B
LCD to Host | | |

CMD: Write command code
PA: Parameter or RAM data Signal on D[17:0], DCX. RIWX, E
DM: Dummy pins during CSX="1"are ignored

Host [17:0] Qm _HZ _____ __Hi-_z _______________ _IKI
|

Fig. 5.1.3.4 6800-Series parallel bus protocol, Read data from register or display RAM
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5.1.4 Serial Interface

The selection of this interface is done by P68, IM2, IM1 and IMO. See the Table 8.4.1. Table 8.4.1 Serial Interface Type Selection

P68 | 4WSPI | IM2 | IM1 | IMO Interface Read back selection
-- 0 0 -- -- | 3-Pin Serial interface Via the read instruction (8-bit, 24-bit and 32-bit read parameter)
-- 1 0 -- - 4-Pin Serial interface Via the read instruction (8-bit, 24-bit and 32-bit read parameter)

The serial interface is a 3-pin 9-bit or 4-pin-8-bit bi-directional interface for communication between the micro controller and the LCD
driver chip. The 3-pin serial use: CSX (chip enable), SCL(serial clock) and SDA (serial data input/output)and the 4-pins serial use:CSX
(chip enable),D/CX (data/command select),SCL (serial clock )and SDA (serial data input/output). Serial clock(SCL) is used for interface
with MCU only, so it can be stopped when no communication is necessary.

Command Write Mode

The write mode of the interface means the micro controller writes commands and data to the 3-Pin serial data packet contains a control
bit D/CX and a transmission byte. If D/CX is low, the transmission byte is interpreted as command byteand in 4-pins serial case, data
packet contains just transmission byte and control bit D/CX is transfrerred by the D/CX pin - 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 DRIVER. The MSB is transmitted first. The serial interface is initialized when
CSX is high. In this state, SCL clock pulse or SDA data have no effect. A falling edge on.CSX enables the serial interface and
indicates the start of data transmission.

3-pins Serial Data Stream Format

Transmission byte(TB) may be a command or a/data
f—/%
MSB LSB
[prex]p7]pe|ps|p4|pa|p2|p1{po]

pcx] T T T "oiex] T T s [prex] ' (1B)

4-pins Serjal Data Stream/Format
Transmission byte(TB) may.be a command or a data
—
MSB LSB
[D7|p6|D5|D4|D3[D2[D1[DO]
| (T8) | (18) | (TB)

Fig. 5.1.4.1 Serial interface data Stream format

When CSX is high, SCL clock is ignored. During the high time of CSX the serial interface is initialized. At the falling edge of CSX,
SCL can be high or low(see Fig 5.1.4. 2)- SDA is sampled at the rising edge of CSX. 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 edge of CSX (3-pin serial interface) or 8"
rising edge of SCL (4-pins serial interface). If CSX stay low after the last bit of command/data byte, the serial interface expects the
D/CXbit (3-pin serial interface) or D7 (4-pins serial interface) of the next byte at the next rising edge of SCL.
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3-pins Serial Interface Protocol
0.9, i
csx |\
Host J SDA X XerXeexosxoaXon)ea)er)
se. L MMM

Driver)
Command

B @

DODDDDDO®,
TyuuuyuuUL

Command / Parameter

CSX can be ‘H between parameter / command and
parameter /command SCL and SDA during CSX="H’ is invalid

Fig. 5.1.4.2 3-pins Serial interface Write protocol (Write to register with control bit in transmission)

4-pins Serial Interface Protocol

o 8

CSX

Host | SDA _ XprXpsXpsXpaXpaXpz)XonXoo

(MCU to

(1Xe X0 Xp4 X3 X02 X1 XD0
Driver) DX O >® —
sct _ TS LWL EENNENENNERNEN

Command Z\N Command / Parameter

CSX-can be ‘H between parameter / command and
parameter /command SCL and SDA during CSX="H’ is invalid

2NN T
T80

Fig. 5.1.4.3 4-pins Serial interface Write protocol (Write to register with control bit in transmission)
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Read Functions
The read mode of the interface means that the micro controller reads register value from the Driver. To do the micro controller first has to
send a command (Read ID or register command) and then the following byte is transmitted in the opposite direction. After the read status
command has been sent, the SDA line must be set to tri-state no later than at the falling edge of SCL of the last bit.

3- Pin Serial Protocol ( for RDID1/RDID2/RDID3/0 Ah/0 Bh/0 Ch/O0Dh/OEh/O Fh command: 8- bit read)

TB TB

csx
(SPI_CSX)

Host

SCL

SDA
(SDI)
SDA
(SDO)

e 7Y D6X DX DaX p3X D2X D1X DO High-7

|
AR AL
B &

>7

High-7,

D7X D6X D5X D4X D3X D2X D1XDj

=
=
a

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

O

TB TB

csX
(SPI_CSX)

Host

UL

SCL

SDA High-7

(SDI)
SDA

High-7,

A
D/CxX D7X DOX DSX D4X D3X D2X D1X DO,

FLAAFLL FEETRELR

D23 D2XAD2IXD20XD 1

5
-
=]
a { (SDO)

—= Dummy Clock Cycle

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

CSX
(SPL_CSX)
< SCL JA“
A
(SSDD/?) :)DC D7X D6X D5X D4X D3X D2X D1X DO,
yOwhadaduded] | R
5{ (SDO) 3 p¥o2xpao2k (03X 02X 01X}
“——  Dummy Clock Cycle
Fig. 5.1.4.3 3-pin Serial interface Read protocol
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4-pins Serial Protocol (for RDID1/ RDID2/ RDID3/ 0AH/ 0BH/ 0CH/ ODH/ OEH/ OFH command: 8-bits read)

@ B ( B O

CsX

seL _ Uy yyy

Host s
(MCU to

briven | p/cX ) O,

Il

BE

SDA b7 X6 X5 X D4 X3 X2 XD1 X D0 Hight-Z b7
(SDI)
Driver SDA Hight-Z
(Driver to D7 XD6 XD5 XD4 XD3 XD2 XD1 XD }——— ——
MCU) {(SDO)

4-pins Serial Protocol (for RDID command:24-bits read)

&X ™8 (X

CSX

mERLhRRRRRRLLLhE
(MCU to

briven | p/cx XD

SDA ™ Xb7Xbe Xbs Xp4 Xp3 Xp2 Xo1X00 Hight-Z a1
(SDI)
Driver )
—— SDA Hight-Z B
Driver ’
s Lispoy o ——

L— ‘Dummy-Clock.Cycle

4-pins Serial Protocol (for RDST command:32-bits read)

O, T8 (X T8 CRXEXD
csx /T
s Uy

Host B
(MCU to
Driver) n/ICX XD

SDA D6 XD5 X D4 XD3 X D2 XD1 X DO Hight-Z

(SDN D
(Driver to SDA Hight-Z 31X030X029)028) N
MCU) (SDO) Fig. 5.1.43 B-pr mfe e TO

L— Dummy Clock Cycle
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5.1.5 Data Transfer 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 DRIVER 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 has 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

Serial Interface Pause

06 GRS O T ;
CSX
(SPI_CSX) |_
M sen A UL LELFLELSLELEL LS AL LR LE L L
( MPU to SN
Driver)
sDA KX)ok oX o oX ox(onond Ko XooX(o5X X oY o2 orX ook
ommand /_parameter ommand / parameter
< Pata > \= < Data >
| SCLrand SDA during CSX  =H  is invalid |
Fig.'5.1.5.1 Serial interface Pause Protocol (pause by CSX)
CSX Pause
D/CX X X X X
RDX
wrx | f | f
D[7:0] Xp710 0 X071 00X
Command / Pause Command /
Parameter Parameter
Fig. 5.1.5.2 Parallel bus Pause Protocol (paused by CSX)
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5.1.6 Data Transfer Break and 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 DRIVER 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 (CSX) is next activated after RESX have been High state.
See the following example

(XX B
( CcSX
(SPI_CSX) J_

Host RESX »  Whit for more than 10us

TB P

<
( MPU to

el osen P LTL L U
A & 000000 2oCCcCoco0E

Command /

¢ parameter/ Data i < >! Command »

SCL and SDA during RESX =L isinvalid and
next byte becomes command

Fig. 5.1.6.1 Serial bus protocol, write mode — interrupted by RESX
If there is a break in data transmission by CSX pulse, while transferring a Command or Frame Memory Data or Multiple Parameter

command Data, before Bit DO of the byte has been completed, then DRIVER 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 (CSX) is next activated: See the following example

Fig. 5.1:6:2 Serial bus protocol,-write' mode — interrupted by CSX

TB P
CSX
(SPL-CSX) i
Host
( MPU to SCL R S
Driver)
SV 2000000 @
<—Command 7 ™ ¢ > Command
parameter / Break parameter /
Data Data
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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 below.

PARA11 is sucessfully sended but PARA12
Break L is breaked and need to be transfered again

I‘ L

A4

PARAI11 MHPARA12Z — CMD2

CMD1

PARA13 —»

PARAI12

PARAL11

---{ CMDI1

™ Command1 with 1% parameter (PARA11) should
be executed again to write remained parameter
(PARA12 and PARA13)

Fig. 5.1.6.3 Write interrupts 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.

PARA11 is sucessfully sent but the other
parameters are not sent and break happeds by

| the other command.
[ >

PARAT11 CMD 2

CMD1

CMD 1 PARAI1 PARA12— PARAI13f—»

»
'

<
<

Command1 with 1%'parameter (PARA11) should
be executed again to write remained parameter
(PARA12 and PARA13)

Fig. 5.1.6.4 Write interrupts recovery (both serial and parallel interface)
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5.1.7 Display Module Data Transfer Modes

The Module has four kinds colour modes for transferring data to the display RAM. These are 8-bit colour per pixel, 12-bit colour per
pixel, 16-bit colour per pixel and 18-bit colour per pixel. The data format is described for each interface. Data can be downloaded to the
Frame Memory by 2 methods.

5.1.7.1 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 Stop
Start Image Image Image
Frame Any
Memory Data Data Data Command
Write Framel Frame2 Frame3
5.1.7.2 Method 2
Image Dataissentandat theend ofeach Frame Memory download, a commandis sentto stop Frame
Memory Write. Then Start Memory Write command is sent, and a new Frame is downloaded.
Start
Start Image Start Image
Frame | Data Any Frame Data Any |y
Memory Command Memory Command
Write Framel Write Frame2
Stop
______________________________ Any
Command

Note:

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

2) The Frame Memory can contain both-.odd and-even number of pixels for both Methods. Only complete pixel data will be stored in the
Frame Memory.
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5.2 Display Data RAM

The display module has an integrated 176x220x18-bit graphic type static RAM. This 696,960-bits memory allows to store on-chip a
176xRGBx220 image with an 18-bpp 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.

Display Data RAM Organization

LCD Glass
(176 x RGB x 220)

_____________________ T T

|
|
MPU .| Look -up table | Latch N
-+ q l . Line
| Display Data RAM Addr
: | \QZ6 X 220 x-18 -bit) Courisei
| ,_:_”
| Row |
| Address Counter |
: | Scan
| I — )V\\ Address
| : i Counter
| Column Address | T
: Counter |
| |
|

Host Interface

Fig. 5.2 Display Data RAM Organization
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5.2.1 Display Data Format

5.2.1.1 8-Bits Parallel Interface (IM2="1’, IM1, IM0= “00)

Different display data formats are available for three Colors depth supported by listed below.
- 4k Colors, RGB 4,4,4-bits input, (3Ah="03h")

- 65k Colors, RGB 5,6,5-bits input,(3Ah="05h")

- 262k Colors, RGB 6,6,6-bits input, (3Ah="06h")
Table 8.8.1.1 8-Bits Parallel Interface Set Table

2/

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 X 0 0 1 0 1 1 0 0 2Ch
IFPF[2:0] D17 | D16 | D15 | D14 | D13 | D12 [ D11 [D10 | D9 | D8 Colour
o1t s X X X X X X X X X X 4K-Colour
X X X X X X X X X X (2-pixels/ 3-byyes)
X X X X X X X X X X
101 5 X X X X X X X X X X 65K-Colour
A X X X X X X X X X X (1-pixels/ 2-byyes)
o 6 X X X X X X X X X X 262K-Colour
X X X X X X X X X X X X (1-pixels/ 3byyes)
X X X X X X X X X X X X
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Write 8-bit data for RGB 4-4-4-bits input
There are 2 pixels (6 sub-pixels) per 3-transfer. 3AH="03h"

RESX -
IM1/IMO IM1. IMO = "00"

Ll

Pixel n i~ Pixel.n+1

12-bits\ / 12-bits

I Look-Up Table for4K-colors or data mapping (12-Bits to 18-Bits) |

1 8-bits\ ! / 18-bits

Notel. The data order is ad follows, MSB=D7, LSB=D0 and picture data is MSB=DBit 3, LSB=Bit 0 for Red, Green and Blue data.
Note 2.3-times transfer is used to transmit 1 pixel data with the 12-bits color depth information.

Note 3. - = Don't care - Can be set to VDDI or DGND level

2006/11/17
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
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Write 8-bits data for RGB 5-6-5-bits input
There is 1 pixel (3 sub-pixels) per 2- transfer. 3AH="05h"

RESX
IM1/IMO  IM1. IMO = 00"

csx |

D/CX
o oo e o oo m o m oo imim oo —e—o
. WRX | L1 L1 L1 L1 i
! !
i RDX v 8080-Series control pins!
E RWX ‘O 6800-Series control pins:
i a
i E ,

D7

lw)
=

D3
D2
D1
DO
Pixeln Pixel n+1
16-bits / 16-bits

| Look-Up Table for 4K-colors or data mapping (16-Bits to 18-Bits)

18-Pits\ | / 18-bits ;

Frame
Memory

Note1. The data order is ad follows, MSB=D7, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit 0 for Green and MSB=Bit 4,
LSB=Bit 0 for Red and Blue data.

Note 2.2-times transfer is used to transmit 1 pixel data with the 16-bits color depth information.
Note 3. - = Don't care - Can be set to VDDI or DGND level

2006/11/17
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
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Write 8-bit data for RGB 6-6-6-bits input
There is 1 pixel (3 sub-pixels) per 3- transfer. 3AH="06h"

RESX -
IM1/IMO IM1. IMO = "00"

Pixeln Pixel n+1

Frame - 1 -
Memory

Notel. The data order is ad follows, MSB=D7, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit 0 for Red, Green and Blue data.

Note 2.3-times transfer is used to transmit 1 pixel data with the 18-bits color depth information.

Note 3. *-“ = Don't care - Can be set to VDDI or DGND level

2006/11/17
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
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5.2.1.2 16-Bit Parallel Interface (IM2="1’, IM1, IM0="01")
Different display data formats are available for three Colors depth supported by listed below.

- 4k Colors, RGB 4.4,4-bits input, (3AH="03h")
- 65k Colors, RGB 5,6,5-bits input, (3AH="05h")

- 262k Colors, RGB 6,6,6-bits input, (3 AH="06h")

Table 8.8.2.1 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 X X 0 0 1 0 1 1 0 0 2Ch
IFPF[2:0] D17 | D16 | D15 | D14 | D13 [ D12 [ D11 | D10 [ D9 | D8 | D7 [ D6 | D5 | D4 | D3 | D2 | D1 [ DO Colour
011 3 X X X X 4K-Colour
101 5 X X 65K-Colour

X X

262K-Colour

110 61 x X X X_{ (2-pixels/ 3byyes)

X X X X

2006/11/17

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
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Write 16-bit data for RGB 4-4-4-bits input (4k-color)
There is 1 pixel (3 sub-pixels) per 1-transfer, 12-bits/pixel. 3AH="03h"

RESX
IM1/IMO —_IM1. IMO="01"

csx |

8080-Series control pins !

6800-Series control pins i

l

[T
IWNREINN.

UL

IWRNRREINNN ..

Pixel n Pixel n+1 Pixel n+2 Pixel n+3
12-bits \ J/12-bits
| Look-Up Table for 4K-colors or data mapping (12-Bits to 18-Bits) |

18-pits\ i / 18-bits

Frame
Memory

Notel. The data order is ad follows, MSB=D15, LSB=D0 and picture data is MSB=Bit 3, LSB=Bit 0 for Red, Green and Blue data.
Note 2.1-times transfer is used to transmit 1 pixel data with the 12-bits color depth information.

Note 3. -* = Don't care - Can be set to VDDI or DGND level

2006/11/17
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
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Write 16-bit data for RGB 5-6-5-bits input (65k-color)
There is 1 pixel (3 sub-pixels) per 1-transfer, 16-bits/pixel. 3AH="05h"

RESX -
IM1/IMO —_IM1. IM0="01"

csx |

]

6800-Series control pins i

8080-Series control pins |

|

Pixel n Pixel n+1 Pixel n+2 Pixel n+3
16—bits\ / 16-bits
| Look-Up Table for 4K-colors or data mapping (16-Bits to 18-Bits) |

i / 18-bits |

—

18-pits

Frame
Memory

Note1. The data order is ad follows, MSB=D15, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit 0 for Green, and MSB=Bit 4,
LSB=Bit 0 for Red and Blue data.

Note 2.1-times transfer is used to transmit 1 pixel data with the 16-bits color depth information.
Note 3. *-* = Don't care - Can be set to VDDI or DGND level

2006/11/17
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
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Write 16-bit data for RGB 6-6-6-bits input (262k-color)
There are 2 pixels (6 sub-pixels) per 3-transfer, 18-bit/pixel 3AH="06h"

RESX -
IM1/IMO —_IM1. IM0="01"

csx |

D/CX
D owRx T L L L 1_f |
!_ RDX 1 o 8080-Series control Ens_l
E R/WX ‘0 6800-Series control pins |
! 1
B[] [ [ [ [ ;

HRRREE

Pixel n Pixel n+1

18—Pits\ ! / 18-bits i

Frame - ' ‘
Memory

Notel. The data order is ad follows, MSB=D15, LSB=D0 and picture data is MSB=Bit 5, LSB=DBit 0 for Red, Green and Blue data.
Note 2.3-times transfer is used to transmit 1 pixel data with the 18-bits color depth information.

Note 3. *-* = Don't care - Can be set to VDDI or DGND level

2006/11/17
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
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5.2.1.3 9-Bit Parallel Interface (IM2=’1’, IM1, IM0="10")

Different display data formats are available for three Colors depth supported by listed below.
- 262k Colors, RGB 6,6,6-bits input, (3AH="06h")

Table 8.8.3.1 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 X X X X X X X X X X 0 0 1 0 1 1 0 0 2Ch
IFPF[2:0] D17 | D16 | D15 | D14 | D13 [ D12 [ D11 [D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Colour
10 6 X X X X X X X X X G5 | G4 | G3 262K-Colour
x x x x x x x x x | G2 | G1 | GO (1-pixels/ 2byyes)
2006/11/17
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Write 9-bit data for RGB 6-6-6-bits input (262k-color)_
There are 2 pixels (6 sub-pixels) per 4-transfer, 18-bits/pixel. 3AH="06h"

RESX
IM1/IMO IM1. IMO = “10”

Pixel'n

Pixel n+1

18—bits\ ;

Frame
Memory

=
(o]
o
X
w

Notel. The data order is ad follows, MSB=DS8, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit 0 for Red, Green and Blue data.
Note 2.3-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3. -*= Don't care - Can be set to '0'or 'l"

2006/11/17

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
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5.2.1.4 18-Bit Parallel Interface (IM2="1’, IM1, IM0="11")
Different display data formats are available for three Colors depth supported by listed below.

- 4k Colors, RGB 4.4,4-bits input, (3AH="03h")
- 65k Colors, RGB 5,6,5-bits input,(3AH="05h")
- 262k Colors, RGB 6,6,6-bits input, (3AH="06h"
Table 8.8.4.1 18-Bits Parallel Interface Set Table

011 3 X X
101 5 X X
110 6

X X

2006/11/17

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 X 0 0 1 0 1 1 0 0 2Ch
IFPF[2:0] D17 | D16 | D15 | D14 | D13 [ D12 [ D11 | D10 [ D9 | D8 | D7 [ D6 | D5 | D4 | D3 | D2 | D1 [ DO Colour

4K-Colour
65K-Colour
262K-Colour

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

Version 1.01
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Write 18-bits data for RGB 4-4-4-bits input (4k-color)
There is 1 pixel (3 sub-pixels) per 1-transfer, 12-bits/pixel. 3AH="03h"

RESX '
IM1/IMO___IM1, IMO 11"

csx |

6800-Series control piﬁ%

| |
P R S h S I A I SR R SR

[
|
[

|
|
I
|

f

[
|
|
I

[
|
|
|

]

f?
L
Gl

|
|
[

@
I
I
I

Pixel n Pixel n+1 Pixel n+2 Pixel n+3

12-bi 12-bit

| Look-Up Table for 4096 Color data mapping (12-bit to 18-Bit) |

L

18-bi

18-bit

Note1. The data order is ad follows, MSB=D17, LSB=DO0 and picture data is MSB=Bit 3, LSB=Bit 0 for Red, Green and Blue data.
Note 2.1-times transfer is used to transmit 1 pixel data with the 12-bits color depth information.

Note 3. *-* = Don't care - Can be set to VDDI or DGND level

2006/11/17

With respect to the information represented on this website, Novatek makes no warranty, expressed or implied, including the warranties of merchantability,
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Write 18-bits data for RGB 5-6-5-bits input (65k-color)
There is 1 pixel (3 sub-pixels) per 1-transfer, 16-bits/pixel. 3AH="05h"

RESX
IMA/IMO___IM1. IMO ="11"
csx |

VY
A

A

A A
VY

6
IVIESEEERNRNE
LI L
INONGEERERNNN.

Pixel n Pixel n Pixel n Pixel n

16—bik l 16-bit

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

Note1. The data order is ad follows, MSB=D17, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit 0 for Green, and MSB=Bit 4,
LSB=Bit 0 for Red and Blue data.
Note 2.1-times transfer is used to transmit 1 pixel data with the 16-bits color depth information.

Note 3. - = Don't care - Can be set to VDDI or DGND level

2006/11/17
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
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Write 18-bit data for RGB 6-6-6-bits input (262k-color)
There is 1 pixel (3 sub-pixels) per 1-transfer, 18-bit/pixel. 3 AH="06h"

RESX
IM1/IMO M1, IMO="11"

csx |

RDX ¢ 8080-Series control pins !

RWX ‘O 6800-Series control pins |

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

Pixel.n Pixel n Rixel.n Rixel.n
18-pits ! 18-its

|
Frame =T -
Memory
Notel. The data order is ad follows, MSB=D17, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit 0 for Read, Green and
Blue data.

Note 2.1-times transfer (D170 D0) is used to transmit 1 pixel data with the 18-bit color depth information.
Note 3. -“= Don't care - Can be set to '0' or 'l

2006/11/17
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
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5.2.1.5 3-pins Serial Interface

Different display data formats are available for three Colors depth supported by listed below.
- 4k Colors, RGB 4,4,4-bits input, (3AH="03h")

- 65k Colors, RGB 5,6,5-bits input,(3AH="05h")

- 262k Colors, RGB 6,6,6-bits input, (3AH="06h"

2006/11/17
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
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Write data for RGB 4-4-4-bits input

3-pin 9-bit Series data protocol 3AH="03h"

RESX v
M2 _0___P68="0"4WSPI="0"IM1.IMO="xxX"

CsX
(SPI CSX_\

Pixel n Pixel.n+1

D8 D7 D6 D5 D4 D3 D2 D1 DO D8 D7 D6 D5 D“S D2 D1 DO D8 D7 D6 D5 D4 D3 D2 D1 DO:

| Look-Up Table for 4K-colors mapping (12-Bits to 18-Bits) I

18- q.ts\ 18- blts\

Frame -
Memory

Note 1. pixel data with the 12-bits color depth information

Note 2. The most significant bits are: Rx3, Gx3 and Bx3
Note 3. The least significant bits are: Rx), Gx9 and Bx)

Note 4. X = Don't care - Can be set to '0" or'1"

2006/11/17
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
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Write data for RGB 5-6-5-bits input

3-pin 9-bit Series data protocol 3AH="05h"

RESX
IM2 0 P68="0"4WSPI="0"IM1.IMO="xx’

CSX "\
(SPI_CSX) - -
Pixel n Pixel n+1
D8 D7 D6 D5 D4 D3 D2 D1 DO D8 D7 D6 D5 D4 D3 D2 D1 DO iD8 D7 D6 D5 D4 D3 D2 D1 DO

on XOBOOOOCOE OO

—

SCL

16-bits

| Look-Up Table for 65k-colors mapping (16-Bits to 18-Bits) |

18-hits\ i | i
Frame - "
Memory

Note 1. pixel data with the 16-bit color depth information
Note 2. The most significant bits are: Rx5, Gx5 and Bx5
Note 3. The least significant bits are: Rx(, Gx() and Bx)
Note 4. X = Don't care - Can be set to '0"or 1"

2006/11/17
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. 51 Version 1.01



q N@VATEK NT3916

Write data for RGB 6-6-6-bits input

3-pin 9-bit Series data protocol 3AH="06h"

RESX
IM2 0 P68="0"4WSP|="0"IM1.IM0="xx’

CSX
(sPI Csx) \

D
TIXern

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

sbA X0 XX XD X

SCL

Note 1. pixel data with the 18-bit color depth information
Note 2. The most significant bits are: Rx5, Gx5 and Bx5
Note 3. The least significant bits are: Rx(), Gx( and Bx()

ote 4. X = Don't care - Can be set to '0"or 'l'

2006/11/17
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
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5.2.1.6 4-pins Serial Interface

Different display data formats are available for three Colors depth supported by listed below.
- 4k Colors, RGB 4,4,4-bits input, (3AH="03h")

- 65k Colors, RGB 5,6,5-bits input,(3AH="05h")

- 262k Colors, RGB 6,6,6-bits input, (3AH="06h"

2006/11/17
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
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Write data for RGB 4-4-4-bits input

4-pin 8-bit Series data protocol 3AH="03h"

RESX T
IM2 0 __P68='0"4WSPI="1" IM1 IM0="xx
CsX
(SPI_CsX) \
DICX X XX

Pixeln
1

D7 D6 D5 D4| D3 D2 D1 D

Pixel n+1

DADD ]

Frame
Memory

Note 1. pixel data with the 12-bits color depth information
Note 2. The most significant bits are: Rx3, Gx3 and Bx3
Note 3. The least significant bits are: Rxp, Gx). and -Bx)
Note 4. X = Don't care = Can be sett0.'0"or 'l

2006/11/17

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
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Write data for RGB 5-6-5-bits input

4-pin 8-bit Series data protocol 3AH="05h"

RESX
IM2 _o P68="0"4WSPI="1"IM1.IMO="xx’
CSX

D/CX )GX

X0

...Pixeln ; Pixel n+1
D7 D6 D5 D4 D3 D2 D1 D0§D7 D6 D5 D4 D3 D2 D1 DO | D7 D6 D5 D4 D3 D2 D1 DO
SDA E19E1XE1E161)61 C29G2962)

SCL

16-bits

| Look-Up Table for 65k-colors mapping (16-Bits to 18-Bits) ]
e\

Frame
Memory

Note 1. pixel data with the 16-bit color depth information
Note 2. The most significant bits are: Rx5, Gx5 and Bx5
Note 3. The least significant bits are: Rx(, Gx() and Bx)
Note 4. X = Don't care - Can be set to '0"or 1"

2006/11/17

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
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Write data for RGB 6-6-6-bits input

4-pin 8-bit Series data protocol 3AH="06h"

RESX

IM2
CSX

D/CX

SDA

SCL

o

s

P68="0"4WSPI="1"IM1 IMO="xx"

Pixel.n

XX X

D7 D6 D5 D4 D3 D2 D1 D0§D7 D6 D5 D4 D3 D2 D1 DO

§D7 D6 D5 D4 D3 D2 D1 DO

1 8-bits
|

Frame -
Memory

Note 1. pixel data with the 18-bit color depth information

Note 2. The most significant bits are: Rx5, Gx5 and Bx5

Note 3. The least significant bits are: Rx(, Gx9 and Bx)

ote 4. X = Don't care - Can be set to '0'or 'l"

2006/11/17

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
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5.2.1.7 MCU data read format

8-Bits Parallel Interface

D17 | D16 | D15 | D14 [ D13 | D12 (D11 (D10 | D9 [ D8 | D7 | D6 [ D5 | D4 | D3 [ D2 | D1 DO Register
X X X X X X X X X 1 0 2Eh
D17 | D16 | D15 | D14 [ D13 | D12 [ D11 [ D10 | D9 D1 D0 Color
X X X X X X X X X X X 262K-Colour
X S S A > X | x | (1-pixels/ 3byyes)
X X X X X X X X X X X

16-Bits Parallel Interface

D17 | D16 | D15 [ D14 | D13 | D12 | D11 DO Register
X X X X X X X 0 2Eh
D17 | D16 | D15 | D14 | D13 | D12 | D11 DO Color
X X X 262K-Colour
X X X_| (2-pixels/ 3byyes)
X X X X X X

9-Bits Parallel Interface

D17 [D16 | D15 | D14 | D13 |[D12 | D11 ([D10 | D9 | D8 | D7 [ D6 | D5 [ D4 | D3 | D2 | D1 | DO Register
X X X X X X X X X X 0 0 1 0 1 1 1 0 2Eh
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 262K-Colour
x x x X x x x X x (1-pixels/ 2byyes)

18-Bits Parallel Interface

D17 | D16 | D15 [ D14 [ D13 | D12 [ D11 |D10 | D9 | D8 | D7 | D6 [ D5 | D4 | D3 | D2 | D1 | DO Register
X X X X X X X X X X 0 0 1 0 1 1 1 0 2Eh
D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 [ D4 | D3 | D2 | D1 | DO Color
262K-Colour
2006/11/17
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5.2.1.8 SPI data read format
3-pins Serial Interface

g

RESX

IM2 O 4WSPI="0"IM1.IMO="xx"

CsX
(SPI CSX)

scL __ U
L spbA (X2 R2Eh

High-Z

Host
—

UL

SDA

Driver

22020

9 Dummy Clock 1-Pixel 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

CXEDEEENEE - X ) (X

4-pins Serial Interface

( RESX
IM2 0 AWSPI="1" 1M1 IMO="xx"
*g< CSX
£ W i
SCL __ﬂ_ﬂ i M
R/ECX )@
\ \'SDA O R2Eh High-Z
9] .
g son Atk DD
8-Dummy Clock 1-Pixel 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
C X EDEEDENEEX - X - XD
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5.2.2 RGB interface
5.2.2.1 General Description

The module uses 6, 16 and 18-bits parallel RGB interface which 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 a RGB information that should be transferred on the display. This is a pesitive
(“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-RO, G5-GO and B5-B0; 16-bit: R4-R0, G5-GO 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.

The PCLK cycle is described in the following figure.

PCLK / \ ! \

1

]

VS, HS, DE ; >< 1 T

D[17:0] \ u] \
\\¢‘/ \\*/

The host changes

The driver read the

D[17:0], VS, D[17:0], VS,

HS 'and DE lines when HS and DE lines when
thelre isa there is a

falling edge of the falling edge of the PCLK
PCLK

Fig. 5.2.2.1 PCLK cycle

Note: PCLK is an unsynchronized signal (It can be stopped).
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5.2.2.2 RGB Interface Bus Width Set
All 4-kinds of bus width can be available during RGB interface mode (selected by COLMOD (3Ah) command

for 8-bits, 16-bits and 18-bits data width)

VIPF[3:0] D0 | Bus width

16-bits data

18-bits data

6-bits data

Note 1: When VIPF[3:0]= 1110 , 6-bits data width of 3-times transfer is used to transmit 1 pixel data with the 18-bits color depth
information.

Note 2: Only VIPF[3:0]= 0101 , 0110 and 1110 arevalid on RGB I/F, Others are invalid.

Note3. x  Don tcare, but need to set VDDI or DGND level.

5.2.2.3 RGB Interface Mode Set

Table 5.2.2.3 RGB Interface Mode Set

RGB I/[F Mode | PCLK DE VS HS Video'Data bus D[17:0]-.{-Register for Blanking Porch-setting /| Reference clock for Display

RGB Mode 1 Used | Used | Used | Used Used Not Used Internal Oscillator

RGB Mode 2 Used | Used | Used | Used Used Used Internal Oscillator

There are 2-kinds of RGB-mode which is selected by RCM1 & RCMO0 hardware pins.

In RGB Mode 1 : (RCM1, RCMO =:107); writing data to frame memory is done by PCLK and Video Data Bus (D[23:0]), when DE
is high state. The external synchronization signals (PCLK, VS and HS) are used for internal display signals. So,
controller (host) must always transfer PCLK, VS, HS and DE signals to driver.

In RGB Mode 2 : (RCM1, RCMO = “11”), blanking porch setting of VS and HS signals are defined by RGBBPCTR (B5h)
command. DE pin is used for data making. When DE pin is high, valid data is directly stored to frame memory.

In the contrast, if DE pin is low the data of frame memory will keep same status.
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5.2.2.3 RGB Data color coding
18-bits/pixel Colors Order on 6-bits Data width RGB Interface (RGB 6-6-6-bits input)
There are 1 pixel (3 sub-pixels) per 3 bytes, 262K-colours, 3AH="FOh”

RESX
RCM RCM =1
VS oy
HS oy
DE 1

PCLK | f

D17
D16

AN

D9
D8
D7
D6
D5
D4
D3
D2
D1
DO

Pixel'n Pixel n+1

Note 1: The data order is as follows, MSB=D7, LSB=D0 and picture data is MSB=DBit7, LSB=Bit0 for Red, Green and Blue data. (3-trandfer
data one pixel)

Note 2. *-’Don’t care, but need to set VDDI or DGND level.
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16-bits/pixel Colors Order on the 16-bits Data width RGB Interface (RGB 5-6-5-bits input)

There are 1 pixel (3 sub-pixels) per 1 bytes, 65K-colours, 3AH="50h"

RESX
RCMx
VS

RCM =1’

T
(@]
[
P
-
-
e
—

D17, R4
D16, R3
D15, R2
D14, R1
D13, RO
D12
D11, G5
D10, G4
D9, G3
D8, G2
D7, G1
D6, GO
D5, B4
D4, B3
D3, B2
D2, B1
D1, BO
DO

L

V.

VA

||

:
< g1 Rita ><R2 Rita <R3 Riro >
:

W

V

V.

;
:

Pixel n Pixel n+1

ixel n+2

Pixel n+3

Pixel n+4

/ 16-bits

16-bits 16-bits\

Look-Up Table for 65K-colors or data mapping (16-Bits to 18-Bits)

8 blts / 18- blts

1
Frame

Note 1: The data order is as follows, MSB=D17, LSB=D0 and picture data is MSB=Bit5, LSB=Bit0 for Green data and MSB=Bit4,

LSB=Bit0 for Red and Blue data.

Note 2. *-’Don't care, but need to set VDDI or DGND level.
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18-bits/pixel Colors Order on the 18-bits Data width RGB Interface (RGB 6-6-6-bits input)

There are 1 pixel (3 sub-pixels) per 1 bytes, 262K-colours, 3AH="60h"

RESX
RCMx
VS
HS
DE
PCLK

D17, R5
D16, R4
D15, R3
D14, R2
D13, R1
D12, RO
D11, G5
D10, G4
D9, G3
D8, G2
D7, G1
D6, GO
D5, BS
D4, B4
D3, B3
D2, B2
D1, B1
DO, BO

o

RCM =

TH

o

—

-
-
—

)

L

Pixel

n #Pixel n+1 Pixel n+2

Pixel n+3

Pixel n+4

Frame | -
Memory

1a|s-bits\ ! / 18-pits

Note 1: The data order is as follows, MSB=D17, LSB=D0 and picture data is MSB=Bit5, LSB=Bit0 for Red, Green and Blue data.

Note 2. -’Don't care, but need to set VDDI or DGND level.
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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 locations of
RAM are addressed by the address pointers. T he address ranges are X=0 to X=176 (AFh) and Y=0 to Y=220 (DBh). Addresses outside
these ranges are not allowed. Before writing to the RAM a window must be defined into which will be written. 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, the window is defined by the following values: XS=0 (0h) YS=0 (Oh) and
XE=176 (AFh), YE=220 (DBh).

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 9
command list), define flags MX and MY, which allows mirroring of the X-address and Y-address. All combinations of flags are allowed.
Fig. 5.2.3 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 Fig.'8.2.3 below:

Condition

Column Counter

Row Counter

When RAMWR/RAMRD command. is accepted

Return to “Start
Column (XS)”

Return to “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

Increment by 1

Column (XS)”
The Column counter value is larger.than “End Column (XE)” and the Return to “Start Return to “Start
Row counter value is larger than “End Row (YE)” Column (XS)” Row (YS)”
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Fig. 5.2.3 Frame Data Write Direction According to the MADCTR parameters (MV, MX and MY)

Display Data %AADCER Image in the Host | Tmage in the Driver
Direction arameter ( DDRAM)
MV |MX (MY
Normal 0 0] O H/W position (0,0
X-Y address (0,0)|
X: CASET,
Y: RASET
Y- Mirror 0] 0 1 HW position (0.0—>
XY address (0,0)
X: CASET
Y:RASET |——
X- Mirror o 1] 0 [BW position (0.0}——> X-Y address (0,0)
X: CASET,
Y: RASET
X-Mirror o 1] 1 [FAW position(O0)—>
Y- Mirror
X-Y address (0,0)
X: CASET,
Y: RASET
X-Y Exchange| |1 |-0 \0 H/Wposition (0.0 _ﬁ [ 1
;; il |l
XY address (0.0) L i
X: CASET 1 i
Y: RASET i il
il [
AL
X-YExchange| 1| 0] 1 (/W position (0.0}—> i
A
Y- Mirror Ir T ?%
it 'R
XY address (0,0) : 4 1l
X: CASET Jﬂ‘l : :
Y:RASET |—3
X-YExchange| 1| 1| 0 (W position @O [} | L € XV address 00)
X-Mirror : : : | X: CASEL
| 'ﬂ' : Y: RASET
| '._‘I | }
13l | "'J
AR
X— YEXChange 1 1 1 W ? f * 4
X-Mirror I [ 1
Il I
Y- Mirror i I II :
il [H | X-Y address (0,0)
i I X: CASET,
Fl '|J1§ & Y:RASET
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5.2.4 Memory to Display Address Mapping

When using 176RGB x 220 resolution (SMX=SMY=SRGB="0")

Pixel1

Pixel175

Gate Out ‘Source Out
RA SA

MYZ0 |MY=1 ML=0 [ML=1
1 1 220 RO | GO | BO | R1 | G1 R175 | G175 | B175 | R176 | G176 | B176 1 220
2 2 219 > 219
3 3 218 3 218
4 4 | 217 4 | 217
5 5 216 5 216
6 6 215 6 215
7 7 214 7 214
8 8 | 213 8 | 213
9 9 | 212 9 | 212
10 10| 211 10| 211
11 11 210 1 210
12 12 | 209 12 | 209
23 | 213] 8 213] 8
214 214 | 7 214| 7
215 215| 6 215| 6
216 216| 5 216| 5
217 217 | 4 217| 4
218 218 | 3 218 3
219 219 2 219| 2
220 220 1 220 1

CA MX=0 1 2 175 176

MX= 1 176 175 2 1
Note

RA = Row Address,
CA = Column Address
SA4 = Scan Address
MX = Mirror X-axis (Column address direction parameter), D6 parameter of MADCTL command
MY = Mirror Y-axis (Column 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, Vertical Scroll Off

In this mode, contents of the frame memory within an area where column pointer is 00hto AFh and page pointer is 00h to

DBh is displayed.

To display a dot on left most top corner, store the dot data at (column pointer, row pointer) = (0, 0).

5o

223

IE:> 00701}02;03}04 055 EOV 0w, 0X} oY} 0Z
Ijh]> 10111412} 13}) 14 AW 1X1 1Y 1Z
201 21}22}23 2X1i2y{2z
30} 31} 32 3Y| 3z
176X220X18 bit
Frame memory
WOl W1 WXIWYIWZ
@ X0t X1} X2 XWH XX XY | XZ
@ YO} Y1}1Y2)Y3 YW YXIYY(YZ
I_T‘Bq> Z0}Z1}Z72)Z3 24! ZSE EZV ZW) ZX| ZY ) ZZ
— L/
g
176 columns
2006/11/17

ST 0CC

UL

4o

00}01}02}03}04 055 EOV ow oY |0z
10111112113} 14 1W 1Y {12
20121}22}23 2Y 122
30}31}32 3y |3z
176X220X18 bit
LCD panel
WOlw1 WXIWY{WZ,
X0} X1} X2 XW XX XY | XZ
YO}Y11Y2}1Y3 YW YXiYY|YZ
Z20121,22)23}2Z4 EZSE EZV ZW\| ZXZY \ZZ
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5.2.6 Vertical Scroll Mode

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).

TFA TFA
vsa vsa "/
(o)

BFA BFA
Original Scrolling

Fig. 5.2.6.1 Difference between Scrolling and original

1). Example 1
TFA =2, VSA=218, BFA=0, when MADCTL Bit B4=0

3 l
Q
—h T r 1) r
5 00} o1}02] 03} 04] 05! {oviow]ox}ov] oziCam 00{o1}o2}0s{os}os} toviowiox]ov]oziCam
= P
%) 10111112} 13} 14 wl iy} 1zi R 110 11112{ 13} 14 wix v rzi e
% 20421122123 2x12v!2z2 13013113233 3x{3v{3z 7
o 3031} 32 3viaz 40141142 aviaz Q
Scroll o
pointer=03, =
2 176X220X18 bit 176X220X18 bit =
= £
S, < Frame memory LCD panel i
=
| =
) wolw1 Wxiwyiwz X014 X1 XXEXYEXZ =
S
X0t X1} X2 xwxxxvxz<n.q—h_| YOiY1y2 YW YX{YY Yz 19
Yo!Y1!y2!v3 wivxi vy vz i pand 20171}22}23 Zwizx{zyizz
\_ 120§21}22{73 zﬂzsi {zvizwizx! zv] zz < pEm) 20}21}22}23 24125{ iaviawiaxiav|ez
2). Example.2
TFA =2, VSA=216, BFA=2, when MADCTL Bit B4=0
3 — - @@
3 00}01302/03}04}05} ioviow}ox}oy oz aar 00{01!02}03!04}05! {oviow}oxjovioz
o
5 o 10111112513} 14 wi 1x 1v{ 1z i gt ofri2fesiial  Hwiixiviez
® o 20421}22}23 2xi2v{2z 30131}3233 axiaviazi ) wn
. ta0ls!a2 3visz 4041142 4v{az Q
Scroll o
W pointer=03, =
(@] : : o
= { 176X220X18 bit 176X220X18 bit \ 5
= £
g Frame memory LCD panel o,
(‘D —_
o (@)Y
— wojw1 WXWYWZ X0 X1 XX{XY {xz 5’_‘
ST\ Ixoixiixe ] x| xz i< pen ] 20§21} 22 awiox {2y i vz pen 1
o O —_—— b
[SSg=s YOiY1iY2iY3 YWYXWYZ<\pA—b_| YOI Y1iY23Y3 YWYxWYZ@
2 g 70{z1122}23) 24} 25} |z2vizwizx|zv|zz (7117273124175 {zvizwizxizvizz
g Lo H
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3). Example 3
TFA =2, VSA=216, BFA=2, when MADCTL Bit B4=0

853

§ 00}01f02}0304fos}  foviowiox}ov}oziaon ] foojo1}02f03toafost foviow]oxov}oz i aon ]
2o otz el 1wi1xt 1y {12+ ot 10}11}12} 13} 14 witxi1v]1z ot
o = - —
= % 201 21! 22! 23 2xt2vi2z 50151152} 53 5X15v152] ) -
.| !30131]32 3visz 60| 6162 662 Q
Scroll o
w pointer=05, =
& . .
3 ) 176X220X18 bit 176X220X18 bit . %
o,
= Frame memory LCD panel il
£ \S)
D —_
g I 5
— Wolw1 WXWY{WZ 30131 3X{3Y {3z 5’—.‘
oy 83 X0! X1} X2 xwhxx! xv | xz i< peh ] 40} 41} 42 aw axi av § 4z { o @
gg YOiY1iy2}Y3 YWYXYYYZ<}:1\A—h_| YO{Y1{Y2]Y3 YWYXYYYZ<p_A\—h_|
% 5 20iz1} 22128} 2425} {zvizwiax|zv]zzipar] 20iz11z2{z3}za]z5} {zvizwizxizvizzipmn)
&

Note: When Vertical Scrolling Definition Parameter (TFA+VSA+BFA) #220,Scrolling Mode is undefined.
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5.2.6.2 Vertical Scroll Example

There are 2 types of vertical scrolling, which are determined by the commands “ Vertical Scrolling Definition”

(33h) and “Vertical Scrolling Start Address” (37h).

Case 1: TFA + VSA + BFA<=220

N/A. Do not set TFA + VSA + BFA<220. In that case, unless unexpected picture will be shown.

Case 2: TFA + VSA + BFA=220 (Scrolling)
Examplel) When MADCTR parameter ML="0",TFA=0, VSA=220, BFA=0 and VSCSAD=40.

Memory Physical Axis
0,0)

...........

Frame
Memory

2006/11/17

—_————— —

[
IPhysical Line |

Pointer |
|
|
|

|
IPhysical Line :
Pointer

Display
Axis (0,0)

.

Increment
VSCSAD

Display.
Axis (0,0)

Display

Display
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Example2) When MADCTR parameter ML="1",TFA=30, VSA=190, BFA=0 and VSCSAD=80.

Memory Physical Axis === —---3
0,0) :Phys1ca1 Line

Pointer

Display
Axis (0,0)

- Display
Increment
VSCSAD
Memory Physical Axis |——————= -
0,0) P 1 :Physical Line: Display
: ! Pointer : Axis (0,0)
I
....................... ] | 2 / \
[ w
T =\ i ____________ I AT
Frame “—————-—- ! Display
Memory
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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:

tvdl tvdn

Vertical Time Scale

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

Mode 2. the Tearing Effect Outputsignal consists of V-Blanking and H-Blanking Information, there-is,.one"V=sync and 220 H-sync pulses
per field.

thdl thdh

V-Sync \ 'V-Sync

T T T T T

Invisible
Line

1% Line 24 Line 219" Line 220%™ Line

thdh=The LCD display is not updated from the Frame Memory
thd1= The LCD display is updated from the Frame Memory (except Invisible Line — see above)

Bottom Line_ |

Top Line ,_l

2 Line [ ]

tevode) [ [T T T T ar _aran ]

TE(Model)

<&

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:

tvai S ban
Vertical Timing
Horizontal Timing
tval - ban
Table 5.2.7.2 AC characteristics of Tearing Effect Signal
Idle Mode Off (Frame Rate = 60.5 Hz)
Symbol Parameter min max unit description
tvdl Vertical Timing Low Duration 13 - ms
tvdh Vertical Timing High Duration 1000 - ns
thdl Horizontal Timing Low Duration 33 - ws
thdh Horizontal Timing High Duration 25 500 s

NOTE: The timings in Table5-2.7.2 apply when MADCTR ML=0 and ML=1

The signal’s rise and fall times (tf, tr) are stipulated to be equal-to-or less than 15ns.

Input Signal Slope Output Signal Slope

Vin=0.7"VDDI Voy=0.8*VDDI

V,=0.3*VDDI Vo1=0.2*VDDI

Tr=Te<= 15ns.

Fig. 7.1.2 Rising and Falling timing for Input and Output signal
The Tearing Effect Output Line is fed back to the MPU and should be used as shown below to avoid Tearing Effect:
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5.2.7.3 Example 1: MPU Write is faster than panel read.

| |

|

|

|

! >
220° |

|

|

MCU to
Memory

| time

TE Output
Signal

\ 4

I [ time

Memory to
LCD

[ 20 fime
Image on LCD a b c 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 beisent

Image on LCD
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5.2.7.4 Example 2: MPU Write is Slower than panel read.

MCU to

|
|
Memory :

time

TE Output
Signal

\ 4

time

Memory to
LCD

\ 4

2200
Image on LCD a b c d € f

time

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

Data to be sent

~/ATAA A
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5.2.8 Color Depth Conversion Look Up Tables

4096 and 65536 Color to 262,144 Color

(After H/W reset or Power ON, the default value is RGB 5-6-5 to RGB 6-6-6)

Color | Look Up Table Outputs Frame Default value after RGBSET Look Up Table Input
Memory Data (6-bit) H/W Reset parameter Data
4k Color | 65k Color
RED Roo5 Roo4 Roos Roo2 Roo1 Rooo 000000 1 0000 00000
Ro15 Ro14 Ro13 Ro12 Ro11 Ro1o 000011 2 0001 00001
Ro25 Ro24 Ro23 Ro22 Ro21 Roz2o 000101 3 0010 00010
Ro35 Ro34 Ro33 Ro32 Roz1 Roso 000111 4 0011 00011
Ro45 Ro44 Ro43 Ro42 Ro41 Ro4o 001001 5 0100 00100
Ros5 Ros4 Ros3 Ros2 Ros1 Roso 001011 6 0101 00101
Ros5 Ros4 Ros3 Ros2 Ros1 Roso 001101 7 0110 00110
Ro75 Ro74 Ro73 Ro72 Ro71 Ro7o 001111 8 0111 00111
Ross Ros4 Ros3 Ros2 Ros1 Roso 010001 9 1000 01000
Ro95 Rog4 Rogs Rog2 Rog1 Rogo 010011 10 1001 01001
R105 R104 R103 R102 R101 R100 010101 11 1010 01010
R115 R114 R113R112 R111 R110 010111 12 1011 01011
R125 R124 R123 R122 R121 R120 011001 13 1100 01100
R135 R134 R133 R132 R131 R130 011011 14 1101 01101
R145 R144 R143 R142 R141 R140 011101 15 1110 01110
R155 R154 R153 R152 R151 R150 011111 16 1111 01111
R165 R164 R163 R162 R161 R160 100001 17 Not 10000
R175 R174 R173 R172.R171 Ri70 100011 18 Used 10001
R185 R184 R183R182 R181.R180 100101 19 10010
R195R194 R193 R192 R191 R190 100111 20 10011
R205 R204 R208 R202'R201 R200 101001 21 10100
R215 R214 R213 R212 R211 R210 101011 22 10101
R225 R224 R223 R222 R221 R220 101101 23 10110
R235 R234.R233 R232 R231 R230 101111 24 10111
R245 R244 R243 R242-R241 R240 110001 25 11000
R2s55 R254 R253 R252 R251 R250 110011 26 11001
R265 R264 R263 R262 R261 R260 110101 27 11010
R275 R274 R273 R272 R271 R270 110111 28 11011
R285 R284 R283 R282 R281 R280 111001 29 11100
R295 R294 R293 R292 R291 R290 111011 30 11101
R305 R304 R303 R302 R301 R3oo 111101 31 11110
R315 R314 R313 R312 R311 R310 111111 32 11111
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Color | Look Up Table Outputs Default value after | RGBSET Look Up Table Input
Frame Memory Data (6-bit) | H/W Reset parameter Data
4k Color 65K Color

GREEN | Goos G004G003G002Goo1Gooo 000000 33 0000 000000
Go15Go14Go13Go12Go11Goto 000001 34 0001 000001
G025G024G023G022Go21Goz20 000010 35 0010 000010
G035G034G033G032Go31Go3o 000011 36 0011 000011
G045G044G043G042Go41Go40 000100 37 0100 000100
Go55G054G053G052G051Gos50 000101 38 0101 000101
Goe5Gos4Goe3Gos2Gos1Goso 000110 39 0110 000110
Go75G074Go73Go72Go71Go70 000111 40 0111 000111
GossGos4GoszGos2Gos1Goso 001000 41 1000 001000
Go095G094Go93Gosz2Gog1Gogo 001001 42 1001 001001
G105G104G103G102G101G100 001010 43 1010 001010
G115G114G113G112G111G110 001011 44 1011 001011
G125G124G123G122G121G120 001100 45 1100 001100
G135G134G133G132G131G130 001101 46 1101 001101
G145G144G143G142G141G140 001110 47 1110 001110
G155G154G153G 152G 151G 150 001111 48 1111 001111
G165 G164G163G162G161G160 010000 49 NotUsed | 010000
G175G174G173G172G171G170 010001 50 010001
G185G184G183G182G 181G 180 010010 51 010010
G195G194G193G 192G 191G 190 010011 52 010011
G205G204G203G202G201G200 010100 53 010100
G215G214G213G212G211G210 010101 54 010101
G225G224G223G222G221G220 010110 55 010110
G235G234G233G232G231G230 010111 56 010111
G245G244G243G242G241G240 011000 57 011000
G255G254G253G252G251G250 011001 58 011001
G265G264G263G262G261G260 011010 59 011010
G275G274G273G272G271G270 011011 60 011011
G285G284G283G282G281G280 011100 61 011100
G295G294G293G292G291G290 011101 62 011101
G305G304G303G302G301G300 011110 63 011110
G315G314G313G312G311Ga10 011111 64 011111
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Color | Look Up Table Outputs Frame | Default value after RGBSET Look Up Table Input
Memory Data (6-bit) H/W Reset parameter Data
4k Color 65K Color
GREEN | G325 G324G323G322G321G320 100000 65 Not Used 100000
G335G334G333G332G331G330 100001 66 100001
G345G344(G343G342G341 G340 100010 67 100010
G355G354G353G352G351G350 100011 68 100011
G365G364G363G362G361G360 100100 69 100100
G375G374G373G372G371Ga70 100101 70 100101
G385G384G383G382G381G380 100110 71 100110
G395G394G393G392G391G390 100111 72 100111
G405G404G403G402G401Ga00 101000 73 101000
G415G414G413G412G411Ga10 101001 74 101001
G425G424G423G422G421G420 101010 75 101010
G435G434G433G432G431G430 101011 76 101011
G445G444G443G442Ga41Ga40 101100 77 101100
G455G454G453G452Ga51G4s0 101101 78 101101
G165G464G163G162G161G460 101110 79 101110
Ga75G474Ga73G472G471Gar0 101111 80 1011441
Gass Ga84Ga83Gas2Gas1Gaso 110000 81 110000
G495G494G493G492Ga91Ga90 110001 82 110001
G505G504G503G502G501G500 110010 83 110010
G515G514G513G512G511Gs10 110011 84 110011
G525G524G523G522G521G520 110100 85 110100
G535G534G533G532G531G530 110101 86 110101
G545G544G543G542G541G540 110110 87 110110
G555G554G553G552G551G550 110111 88 110111
G565G564G563G562G561 G560 111000 89 111000
G575G574G573G572G571Gs70 111001 90 111001
Gs85G584G583G532G531Gs580 111010 91 111010
G595G594G593G592G591G590 111011 92 111011
G605G604G603G602G601G600 111100 93 111100
Ge15G614G613G612G611Gs10 111101 94 111101
Go25G624G623G622G621G620 111110 95 111110
Go35G634G633G632G631G630 111111 96 111111
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Color | Look Up Table Outputs Frame Default value after | RGBSET Look Up Table Input
Memory Data (6-bit) H/W Reset parameter Data
4k Color | 65K Color

BULE Boos Boo4BoosBoo2Boo1Booo 000000 97 0000 00000
Bo15B014B013B012Bo11Bo10 000011 98 0001 00001
Bo25B024B023B022B021Bo20 000101 99 0010 00010
Bo3sB034B033Bo32Bo31Bozo 000111 100 0011 00011
Bo45B044B043B042B041Bo40 001001 101 0100 00100
BossBo54Bo53Bos2Bos1Boso 001011 102 0101 00101
BossBos4BossBos2Bos1Boso 001101 103 0110 00110
Bo75B074Bo73Bo72Bo71Bo7o 001111 104 0111 00111
BossBos4Bos3Bos2Bos1Boso 010001 105 1000 01000
BogsB094B093Bog2Bog1Bogo 010011 106 1001 01001
B105B104B103B102B101B 100 010101 107 1010 01010
B115B114B113B112B111B110 010111 108 1011 01011
B125B124B123B122B121B120 011001 109 1100 01100
B135B134B133B132B131B130 011011 110 1101 01101
B145B144B143B142B141B140 011101 111 1110 01110
B155B154B153B152B151B 150 011111 112 1111 01111
B16s5 B164B163B162B161B 160 100001 113 Not 10000
B175B174B173B172B171B170 100011 114 Used 10001
B1ss5B184B183B182B181B 180 100101 115 10010
B195B194B193B192B191B 190 100111 116 10011
B205B204B203B202B201B200 101001 117 10100
B215B214B213B212B211B210 101011 118 10101
B225B224B223B222B221B220 1014101 119 10110
B235B234B233B232B231B230 101111 120 10111
B245B244B243B242B241B240 110001 121 11000
B255B254B253B252B251B250 110011 122 11001
B265B264B263B262B261B260 110101 123 11010
B275B274B273B272B271B270 110111 124 11011
B2s5B284B283B2s2B2s1B2s0 111001 125 11100
B295B294B293B292B291B290 111011 126 11101
B305B304B303B302B301B300 111101 127 11110
B315B314B313B312B311B310 111111 128 11111
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5.3 MCU and RGB Interface Comparisons
Function RCM1, RCM0 RCM1, RCM0
"00" "01" "10" "1
Mode selection 1 8080/ 6800 IF + SPI I/F RGB IF + SPI I/F
MCU Mode 1 MCU Mode 2 RGB Mode 1 RGB Mode 2
e ) M2="1" M2="0" mM2="1 ™M2="0" ICM=0" ICM="1" ICM='0" ICM="1"
8080/ 6800 IF SPI I/F 8080/ 6800 IF SPI I/F RGB-1 I/F + SPI I/F RGB-2 I/F + SPI I/F
Motion /Still Motion or Still Motion or Still Motion or Still Motion or Still Still
Input data D[17:0] DO(SDA) D[17:0] SDA H/W pin D[17:0] SDA H/W pin D[17:0] SDA H/W pin
WRX WRX=SPI DCX WRX 'WRX=SPI DCX IWRX=SPI DCX WRX=SPI DCX
PCLK PCLK
Input signal (R/WX), | D/ICX=SCL | (R/WX), | SCLH/W pin D/CX =SCL D/CX = SCL
CSX CSX CSX SPI_CSX VS, HS, DE CSX VS, HS, DE CSX
GRAM Write || Refer WRX Refer SCL Refer WRX Refer SCL Refer PCLK | Refer SCL Refer PCLK Refer SCL
GRAM Read Refer Internal Oscillator Refer PCLK | Refer Internal Refer PCLK Refer Internal
Command setting D[7:0] DO(SDA) ‘ D[7:0] | SDA H/W pin |[SDA H/W pin| SDA-H/W pin.-{~SDA H/W.pin SDA H/W pin
SMX, SMY, [HIf those register not change, those H/W pins are always valid. If those registers be changed, shouldbe follow registers setting.
VSYNC Function Default off Default on -Don’t care in this'mode.
TE Default off Defaulton Default off

Normal / Partial

-By.command setting

Idle Mode

Display On/Off

Data inverter

By command setting

FDon’t care iin this:mode, but should be set to,VDDI.or DGND

By IDM H/W pin

By SHUT H/W pin

By REV H/W pin

DE H/W pin |- The data latched by rising edge |-When DE='0" area, the data of
RL H/W pin -Don’t care in this' mode. But should be setto VDDI or DGND. | Don't care in this mode,but -By H/W pin
TB H/W pin should be set to VDDI or -No commands conflict
Blanking porch -Don’t care in this mode. -Control by DE signal -Control by RGBBPCTR (B5h)

Colors format

~Control by IFPF[2:0] of COLMOD(3Ah)

~Control by VIPF[3:0] of COLMOD(3Ah)

Note 1: RCM1 and RCMO are H/W setting pins.

Note 2: In RGB + SPI I/F (RCM="1x"), VS, HS, DE, PCLK and D[17:0] are Hi-Z by Driver and can be stop for Host, when ICM="1".

Note 3: In RGB + SPI I/F (RCM="1x"), the data deliver via GRAM

Note 4: When Power on Driver IC should be detect SMX, SMY, SRGB H/W setting

Note 5: When Power on Driver IC should be detect RCM1, RCM0 H/W setting and get into the I/F mode.

Note 6: When Power on Driver IC should be detect LCM1, LCM0 H/W setting and get into the setting mode.

Note 7: When Power on Driver IC should be detect GM1, GM0 H/W setting and get into the setting mode.
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5.4 Power structure

5.4.1 LCD Power Generation Scheme

VGH (10V ~16.5V)

IAVDD AVDD (4.75V ~ 5.5V)
VDD=(2.6V~3.5V)
| Change Pump GVDD (3.0V ~ 5.0V)
Reference Voltage
VCI1=(2.5V~2.75V) V~5.0V)
Internal
Reference Voltage \ \ \
AGND=0V
\ \ VCOML 2.5V x 0.0V)
VCL (-2.6V ~-1.7V)
VGL 1375V =~ -9.0V)
Remark

1-AVDD supply to all power source-(exclude- VGH; VGL)
2. Source outputtange: 0.1V ~ AVDD-0.1V
3. Linear Range: 0.2V ~AVDD-0.2V
(For all output voltage, but exclude VGH, VGL)
4. Above operating voltages is min range.
5. When VCI1=2.5V, the AVDD=4.75V (Min)

2006/11/17
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. 81 Version 1.01



q N@VATEK NT3916

5.4.2 VCI1 generate from VDD regulator

VDD Source Output S1
® Circuit Block |
Cvoo 5528
Referenc e X
Voltage [ Vref'
VDD, Gray reference circuit
Generator Block (Gamma)
Vel vei
r— AVDD

VC[2:0]

Vref'
D GVDD
T Ve @ i
v G
AGND VRH T
vei g [4:0]

i

Al

“1h

ND

c11

T
s -

(x2)Vel

G
Vref'
Set-Up 1 -~ @ VCOMH
.\
BT[2:0] VMHG:0] Cum
DC2:0] +VMOF[g:0 I
G

c12

v

Al

ND >

VCOM

VDD4

(x4, x5, X6)VCI1

N VCOML
(x-3, x-4, x-5)VCI1
(x1)vCi1 ;

1
AGND VML[6:0] Cvm T
+VMOF[g:0]
Set-Up.2,3,4
bl
VCL  Vref
BT[2:0]
DC[2:0]

va G1
Gate Output 69 |
_VGeL 6220

Circuit Block

Ei VDDI
Cvoo

NT3916

Fig 5.4.2 Power Booster Structure (1)
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5.4.3VCI1=VDD

VDD Source Output S1
® Circuit Block I
Cvoo S$528
Reference
Voltage ~ —— Vref .
VDD Gray referenc e circuit
T Generator Block (Gamma)
Vref' ‘ VeIt
7 AVDD
VCl[2:0]
Vref' ‘
Pu— GVDD
v &®
Cven
AGND VRH
vei g [4:0]
AGND
c11 Boost1 AVDT
(x2)ven Vref
ref
Set-Up 1 - VCOMH
c12 BT[2:0] c L
DC[2:0] VNIH[6:0} v
+VMOF[§:0] ;
AGND
VCOoMm
VDD¢
(x4, x5, x6)VCI1 VCOML

(-3, %4, x-5)VCI1 ]
(xNVCl1 ;

&

1
AGND VMLI6:0] Cwe T
+VMOFI§:0]
Set-Up 2,3,4
v L
VCL Vref
BT[2:0]
DC[2:0]
VGH VTN G1
_C §§ VoL Gate Output (g) |
T Cvan —> Circuit Block G220

E; VDDI
Cvo
VCL

T Cva NT3916

Fig 5.4.3 Power Booster Structure (2) VCII=VDD
Note: In this case, external power VDD < VCII setting value.
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5.4.4 EXTERNAL COMPONENTS CONNECTION
Pad Name Connection Rated (Min)Voltage Typlctal
capacitance value
VDDI VDDI (Logic Power)
VDD VDD (Analog Power)
vCC Connect to Capacitor (Max 2V): VCC -------| e GND 5.0V 1.0 uF
VCI1 Connect to Capacitor (Max 2.75V): VCII ------- [|----- GND 5.0V 1.0 uF
AGND Analog ground (Connect to GND)
DGND Digital ground (Connect to GND)
C23P, C23N  |Connect to Capacitor: C23P ------- | — C23N 6.0V 1.0 uF
C22P, C22N  |Connect to Capacitor: C22P ------- | — C22N 6.0V 1.0 uF
C21P, C22N  |Connect to Capacitor: C21P ------- I — C2IN 6.0V 1.0 uF
CI12P, CI2N  |Connect to Capacitor: C12P -------| I E— CI2N 6.0V 1.0 uF
CI1P, CIIN  |Connect to Capacitor: CI1P ------- | — CIIN 6.0V 1.0 uF
AVDD Connect to Capacitor: 6.0V 2.2 uF
VGH Connect to Capacitor: 18.0V 0.1 uF
VGL Connect to Capacitor: 16.0V 0.1 uF
VCL Connect to Capacitor: 5.0V 1.0 uF
VREF Connect to Capacitor: 6.0V 1.0 uF
GVDD Connect to Capacitor: 6.0V 1.0 uF
VCOMH Connect to Capacitor: 6.0V 1.0 uF
VCOML Connect to Capacitor: 5.0V 1.0 uF
Schottky diode
VGL Connect to Schottky diode: VGL ------- | g GND 30V VF<=0.4V at 20mA
VR >=30V
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5.5 Gamma structure

5.5.1 Relationship between RAM Data and Output Voltages for ECB-type LCD default setting.

Data Output Voltage (LCM=11, ECB-type)
(Hex) VCOM = Low VCOM = High
22 Gamma 22
.

R G B Gray R G B Gray
0 V0+ 4.550 4.550 4.550 4.550 VO- 0.276 0.313 0.282 0.315
1 V1+ 4.453 4.458 4.550 4.424 V1- 0.379 0.382 0.317 0.455
2 V2+ 4.340 4.346 4.441 4.318 V2- 0.495 0.494 0.421 0.558
3 V3+ 4219 4.226 4.324 4.203 V3- 0.619 0.614 0.532 0.668
4 V4+ 4.089 4.097 4.198 4.081 V4- 0.753 0.743 0.652 0.787
5 V5+ 3.967 3.976 4.080 3.967 V5- 0.877 0.863 0.763 0.898
6 V6+ 3.855 3.865 3.971 3.861 V6- 0.993 0.975 0.867 1.000
7 V7+ 3.751 3.762 3.871 3.763 V7- 1.100 1.078 0.963 1.095
8 V8+ 3.646 3.658 3.770 3.665 V8- 1.206 1.181 1.058 1.190
9 Vo+ 3.555 3.567 3.678 3.572 V9- 1.296 1.271 1.150 1.285
0A V10+ 3.463 3.476 3.587 3.478 V10- 1.386 1.361 1.241 1.380
0B V11+ 3.380 3.394 3.503 3.393 V11- 1.467 1.444 1.325 1.467
0oc V12+ 3.305 3.319 3.428 3316 Vi2- 1.540 1.517 1.400 1,545
0D V13+ 3.238 3.253 3.362 3.248 V13- 1.605 1.583 1.466 1614
0E V14+ 3.180 3.195 3.303 3.189 V14- 1.663 1.640 1,525 1,675
OF V15+ 3.121 3.137 3.245 3.129 V15- 1.720 1.698 1.583 10735
10 V16+ 3.071 3.087 3.195 3.078 V16- 1.768 1.747. 1.633 1787
1 V17+ 3.021 3.038 3.145 3.027 V17- 1.817 1:796 1.683 1.839
12 V18+ 2.971 2.988 3.095 2.976 V18- 1.866 1.846 1.733 1.891
13 V19+ 2.930 2.947 3.053 2.934 V19- 1907 1.887 1.775 1.934
14 V20+ 2.888 2.905 3.012 2.891 V20- 1.948 1.928 1.816 1.978
15 V21+ 2.853 2.869 2.974 2.852 V21- 1.985 1.963 1.855 2.015
16 V22+ 2.818 2.832 2.936 2.813 V22- 2.022 1.999 1.893 2.053
17 V23+ 2.783 2.796 2.898 2.774 V23- 2.059 2.035 1.931 2.091
18 V24+ 2.748 2.759 2.860 2:935 V24- 2.097 2.071 1.969 2.129
19 V25+ 2.713 2.723 2.822 2.696 V25- 2.134 2.107 2.007 2.167
1A V26+ 2.686 2.694 2791 2.664 V26- 2.164 2.135 2.038 2.197
1B V27+ 2.658 2.6635 2.761 2:633 V27- 2.194 2.164 2.068 2.22
ic V28+ 2.630 2.636 2.731 2.602 \/28- 2.224 2.193 2.099 2.258
1D V29+ 2.602 2.606 2,700 2.571 V29~ 2.254 2.221 2.130 2.288
1E V30+ 2574 2.577 2.670 2.539 V30- 2.283 2.250 2.160 2.318
1F V31+ 2.546 2.548 2.640 2.508 V31- 2.313 2.279 2.191 2.349
20 32+ 2.518 2.519 2:609 2.477 V32- 2.343 2.307 2.221 2.379
21 V33+ 2.490 2.490 2.579 2.446 V33- 2.373 2.336 2.252 2.409
22 34+ 2:462 2.461 2.548 2.414 V34- 2.403 2.365 2.282 2.440
23 V35+ 2434 2.431 2518 2383 V35- 2433 2.393 2313 2.470
24 V36+ 2.406 2.402 2.488 V36- 2.462 2.422 2.343 2.500
25 V37+ 2.378 2.373 2.457 V37- 2.492 2.450 2.374 2.531
26 V38+ 2.350 2.344 2.427 V38- 2.522 2.479 2.404 2.561
27 V39+ 2.322 2315 2.397 V39- 2.552 2.508 2.435 2.591
28 V40+ 2.294 2.286 2.366 V40- 2.582 2.536 2.466 2.622
29 V41+ 2.266 2.256 2.336 V41- 2.612 2.565 2.496 2.652
2A V42+ 2.238 2.227 2.305 V42- 2.642 2.594 2.527 2.682
2B V43+ 2.210 2.198 2.275 V43- 2.671 2.622 2.557 2.713
2C V44+ 2.174 2.169 2.244 V44- 2.704 2.653 2.588 2.743
2D V45+ 2.138 2.139 2.213 2.077 V45- 2.738 2.683 2.619 2.774
2E Va6+ 2.102 2.110 2.181 2.049 V46- 2.771 2.714 2.650 2.805
2F V47+ 2.066 2.080 2.150 2.022 VA47- 2.804 2.745 2.681 2.836
30 V48+ 2.030 2.051 2.119 1.994 V48- 2.837 2.775 2.712 2.867
31 V49+ 1.994 2.021 2.088 1.966 V49- 2.870 2.806 2.743 2.897
32 V50+ 1.957 1.992 2.057 1.938 V50- 2.903 2.836 2.774 2.921
33 V51+ 1.921 1.962 2.025 1.910 V51- 2.936 2.867 2.805 2.959
34 V52+ 1.885 1.933 1.994 1.883 V52- 2.969 2.897 2.837 2.990
35 V53+ 1.849 1.903 1.963 1.855 V53- 3.002 2.928 2.868 3.021
36 V54+ 1.804 1.866 1.924 1.820 V54- 3.044 2.966 2.906 3.059
37 V55+ 1.759 1.829 1.885 1.785 V55- 3.085 3.004 2.945 3.098
38 V56+ 1.705 1.775 1.837 1.733 V56- 3.138 3.060 2.995 3.150
39 V57+ 1.652 1.722 1.790 1.681 V57- 3.192 3.116 3.044 3.203
3A V58+ 1.588 1.657 1.732 1.618 V58- 3.256 3.182 3.103 3.266
3B V59+ 1514 1.582 1.666 1.545 V59- 3.331 3.260 3.172 3.339
3Cc V60+ 1.429 1.496 1.589 1.462 V60- 3.416 3.349 3.251 3.423
3D V61+ 1.333 1.399 1.504 1.368 V61- 3.512 3.449 3.340 3.518
3E V62+ 1.226 1.291 1.408 1.264 V62- 3.619 3.560 3.439 3.623
3F V63+ 0.581 0.584 0.823 0.569 V63- 4.274 4.272 4.021 4.305
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Data Output Voltage (LCM=11, ECB-type)
(Hex) VCOM = Low VCOM = High
Gamma 1 1.8 25 Gamma 1 1.8 25

0 VO+ 4.550 4.550 4.550 VO- 0.286 0.301 0322

1 V1+ 3.502 4.288 4.550 V1- 1.316 0.602 0.322
2 V2+ 3.394 2.160 4452 V2- 1.432 0.728 0.418

3 V3+ 3.276 4.022 4346 V3- 1557 0.864 0.522
r Va+ 3151 3874 3232 Va- T.691 1.009 0.633

5 5+ 3.034 3.736 2126 \/5- 1816 1.145 0.737

) V6+ 2.925 3.608 4.028 V6- 1.932 1271 0.833

7 7+ 2.824 3.490 3.937 V7- 2.039 1.388 0.922

8 Ve+ 2.724 3372 3.846 V8- 2.146 1.504 T.011
9 Vo+ 2,672 3.290 3741 Vo- 2.196 1.584 T.114
0A V10+ 2,619 3200 3.637 V10- 2247 1.663 1217
0B V11+ 2,571 3.136 3,541 V11- 2292 1.736 1310
0C V12+ 2.528 3.069 3.455 V12- 2333 1.801 1.394
oD V13+ 2.490 3.010 3379 V13- 2.370 1.858 1.469
0E V14+ 2.457 2.959 3312 V14- 2402 1.909 1.534
OF 15+ 2.424 2.907 3.246 V15- 2.433 1.960 1.600
10 V16+ 2.395 2.863 3.188 V16- 2.461 2.003 1.656
11 V17+ 2.366 2319 3131 V17- 2.488 2.046 1.712
12 18+ 2338 2774 3.074 V18- 2516 2.090 1.768
13 V19+ 2314 2737 3.026 V10- 2538 2126 1.815
14 V20+ 2.290 2.701 2.979 V20- 2.561 2162 1.861
15 V21+ 2.267 2.667 2.940 V21- 2.585 2.195 1.902
16 22+ 2244 2.633 2.901 \V22- 2.608 2228 1.942
17 23+ 2.221 2.599 2.863 \V23- 2.632 2.261 1:982
18 24+ 2.197 2.566 2824 \V24- 2.656 2.294 2.022
19 V25+ 2.174 2.532 2.785 V25- 2.679 2.327 2,063
1A 26+ 2,156 2.505 2.754 \/26- 2.698 2353 2.095
1B 27+ 2,137 2478 2.723 V27- 2717 2380 2.127
1C 28+ 2.119 2451 2.692 \/28- 2,736 2.406 2.159
1D 29+ 2.100 2.424 2.661 \/29- 2755 2.432 2.192
1E V30+ 2.082 2397 2.630 V30- 2774 2.459 2.224)
1F V31+ 2.063 2.370 2.599 \V31- 2.792 2.485 2.256
20 32+ 2.045 2343 2569 \/32- 2.811 2511 2288
21 V33+ 2.026 2316 2.538 V33- 2830 2538 2320
22 V34+ 2.008 2289 2,507 \/34- 2.849 2564 2353
23 V35+ 1.989 2.262 2.476 \/35- 2.868 2.591 2385
24 V36+ 1.971 2235 2.445 V36- 2887 2617 2417
25 37+ 1.952 2.208 2.414 \/37- 2.906 2.643 2.449
26 \/38+ 1.934 2,181 2383 V38- 2925 2.670 2.482
27 39+ 1.915 2.154 2352 \/39- 2.944 2.696 2514
28 40+ 1.897 2.127 2321 V40- 2.962 2722 2.546
29 41+ 1.878 2.100. 2.290 Va1- 2.981 2.749 2.578
2A \V42+ 1.859 2.073 2259 \V42- 3.000 2775 2.610
2B 43+ 1.841 2.046 2228 V43- 3.019 2.801 2.643
2C V44+ 1.816 2.017 2.192 V44- 3.042 2.830 2.676
2D V45+ 1.791 1.988 2.157 V45- 3.065 2.859 2.709
2E 46+ 1.766 1.959 2.121 V46- 3.088 2.887 2.742
2F 47+ 1.740 1.931 2.085 \V47- 3111 2916 2.775
30 V48+ 1.715 1.902 2.050 \V48- 3.133 2.944 2308
31 49+ 1.690 1.873 2,014 V49- 3.156 2973 2.841
32 \/50+ 1.665 1.844 1.979 \/50- 3.179 3.001 2.874
33 51+ 1.640 1.815 1.943 V51- 3.202 3.030 2.907
34 \/52+ 1.615 1.787 1.907 \/52- 3.225 3.059 2.940
35 \/53+ 1.590 1.758 1.872 V53- 3.248 3.087 2.974
36 \V54+ 1.558 1.722 1.827 \/54- 3.277 3.123 3.015
37 55+ 1.527 1.686 1.782 V/55- 3305 3.159 3.056
38 56+ 1.483 1.638 1.731 \/56- 3352 3.208 3111
39 57+ 1.440 1.591 1.679 \/57- 3.400 3.256 3.167
3A \/58+ 1.388 1.534 1.617 \/58- 3.456 3315 3.233
3B 59+ 1.327 1.467 1.545 V50- 3.522 3384 3310
3C 60+ 1.258 1392 1.463 \60- 3.598 3.462 3398
3D 61+ 1.179 1.306 1.370 \V61- 3.683 3.550 3.498
3E 62+ 1.093 1.211 1.266 \V62- 3.777 3.648 3.608
3F 63+ 0.569 0.589 0.563 \V63- 4264 4287 4274
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5.5.2 Relationship between RAM Data and Output Voltages for TM-type LCD default setting.

Data Output Voltage (LCM=11, ECB-type)
(Hex) VCOM = Low VCOM = High
22 Gamma 22
.

R G B R G B Gray
0 VO+ 4.550 4.550 4.464 VO- 0.127 0.126 0.135 0.253
1 V1+ 4.550 4.550 4.464 V1- 0.191 0.188 0.135 0.397
2 V2+ 4.425 4.425 4.362 V2- 0.333 0.329 0.271 0.498
3 V3+ 4.290 4.290 4.252 V3- 0.487 0.480 0.419 0.607
4 V4+ 4.145 4.145 4.135 V4- 0.651 0.642 0.576 0.723
5 V5+ 4.010 4.010 4.025 V5- 0.804 0.793 0.723 0.832
6 V6+ 3.885 3.885 3.923 V6- 0.946 0.933 0.860 0.933
7 V7+ 3.769 3.769 3.829 V7- 1.078 1.063 0.986 1.026
8 V8+ 3.654 3.654 3.734 V8- 1.209 1.192 1.112 1.119
9 V9+ 3.556 3.560 3.638 V9- 1.299 1.282 1.204 1.226
0A V10+ 3.458 3.466 3.542 V10- 1.390 1.371 1.296 1.333
0B V11+ 3.369 3.381 3.455 V11- 1.472 1.452 1.379 1.431
0C V12+ 3.289 3.304 3.377 V12- 1.546 1.525 1.454 1.518
0D V13+ 3.218 3.236 3.307 V13- 1.612 1.589 1.521 1.596
0E V14+ 3.155 3.177 3.246 V14- 1.669 1.646 1.579 1,664
OF V15+ 3.093 3.117 3.185 V15- 1.727 1.703 1.637 1732
10 V16+ 3.040 3.066 3.132 V16- 1.776 1.752 1.687 1,790
1 V17+ 2.986 3.015 3.080 V17- 1.825 1.800 1.737 10849
12 V18+ 2.933 2.963 3.028 V18- 1.875 1.849. 1.787 12907
13 V19+ 2.888 2.921 2.984 V19- 1916 1.889 1.829 1.956
14 V20+ 2.844 2.878 2.940 V20- 1.957 1.930 1.871 2.004
15 V21+ 2.815 2.850 2.912 2.834 V21- 1:988 1961 1.902 2.038
16 V22+ 2.787 2.821 2.883 2.796 V22- 2.019 1.991 1.933 2.071
17 V23+ 2.758 2.793 2.854 2.759 V23- 2.050. 2.022 1.964 2.105
18 V24+ 2.730 2.765 2.825 2.722 V24- 2.081 2.053 1.996 2.138
19 V25+ 2.702 2.736 2.797 2.685 V25~ 2.113 2.083 2.027 2.172
1A V26+ 2.679 2.713 2.773 2:635 V26- 2.138 2.108 2,052 2.198
1B V27+ 2.656 2.691 2.750 2.625 V27- 2.162 2.133 2.077 2.225
ic V28+ 2.633 2.668 2727 2.595 V28- 2.187 2.157 2.102 2.252
1D V29+ 2.611 2.645 2.704 2:566 V29- 2212 2.182 2.127 2.279
1E V30+ 2.588 2,622 2.681 2.536 V/30- 2.237, 2.206 2.152 2.306
1F V31+ 2.565 2.600 2.658 2.506 V31- 2.262 2.231 2.177 2.333
20 V32+ 2,542 2.577 2.635 ZATE V32- 2.287 2.256 2.202 2.359
21 V33+ 2.520 2.554 2.612 2.446 V33- 2.312 2.280 2.227 2.386
22 \/34+ 21497 2.531 2:589 2.417 V34- 2.337 2.305 2.252 2.413
23 V35+ 2.474 2.509 2.566 2.387 V35- 2.362 2.329 2.277 2.440
24 \/36+ 2:451 2.486 2.543 2.357 V36- 2.387 2.354 2.302 2.467
25 V37+ 2.429 2.463 2.520 2.327 V37- 2412 2.379 2.327 2.493
26 V38+ 2.406 2.440 2.497 2.298 V38- 2.437 2.403 2.352 2.520
27 V39+ 2.383 2.418 2474 2.268 V39- 2.462 2.428 2.377 2.547
28 V40+ 2.360 2.395 2.451 2.238 V40- 2.487 2.452 2.402 2.574
29 V41+ 2.338 2.372 2428 2.208 V41- 2.512 2.477 2.427 2.601
2A V42+ 2.315 2.349 2.405 2.178 V42- 2.536 2.501 2.452 2.627
2B V43+ 2.292 2.327 2.382 2.149 V43- 2.561 2.526 2.477 2.654
2C Va4+ 2.266 2.301 2.357 2.123 V44- 2.588 2.552 2.500 2.683
2D V45+ 2.240 2.274 2.331 2.097 V45- 2.615 2.579 2.523 2.712
2E V46+ 2214 2.248 2.305 2.071 V46- 2.642 2.605 2.546 2.741
2F V47+ 2.187 2.222 2.279 2.045 V47- 2.668 2.631 2.569 2.770
30 V48+ 2.161 2.196 2.254 2.019 V48- 2.695 2.658 2.592 2.799
31 V49+ 2.135 2.170 2.228 1.993 V49- 2.722 2.684 2.615 2.828
32 V50+ 2.109 2.143 2.202 1.967 V50- 2.748 2.711 2.638 2.856
33 V51+ 2.083 2.117 2.176 1.941 V51- 2.775 2.737 2.661 2.885
34 V52+ 2.056 2.091 2.151 1.915 V52- 2.802 2.763 2.683 2914
35 V53+ 2.030 2.065 2.125 1.889 V53- 2.829 2.790 2.706 2.943
36 V54+ 1.998 2.032 2.093 1.856 V54- 2.862 2.823 2.735 2.979
37 V55+ 1.965 1.999 2.060 1.824 V55- 2.895 2.856 2.764 3.015
38 V56+ 1.930 1.961 2.026 1.782 V56- 2.930 2.895 2.801 3.059
39 V57+ 1.896 1.923 1.992 1.741 V57- 2.965 2.934 2.838 3.102
3A V58+ 1.854 1.878 1.950 1.691 V58- 3.007 2.981 2.882 3.154
3B V59+ 1.806 1.825 1.902 1.633 V59- 3.056 3.036 2.934 3215
3C V60+ 1751 1.764 1.847 1.566 V60- 3.112 3.099 2.994 3.284
3D V61+ 1.689 1.696 1.786 1.491 V61- 3.175 3.169 3.060 3362
3E V62+ 1.620 1.620 1717 1.408 V62- 3.245 3.248 3.134
3F V63+ 0.586 0.586 0.601 0.686 V63- 4.264 4.268 4.247
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Data Output Voltage (LCM=01, TM-type)
(Hex) VCOM = Low VCOM = High
Gamma 1 1.8 25 Gamma 1 1.8 25

0 VO+ 4495 4495 4.495 VO- 0.355 0.355 0.355

1 V1+ 3.515 4350 4.451 V1- 1.335 0.500 0.399
2 V2+ 3283 4135 4.407 V2- 1567 0.715 0.443

3 V3+ 3.150 3.939 4364 V3- 1.700 0.911 0.486
r Va+ 3.056 3,785 2262 Va- 1.794 1.065 0.588

5 5+ 2.930 3.651 2.156 \/5- 1.870 1.199 0.694

) V6+ 2918 3.544 4.049 V6- 1.932 1.306 0.801

7 7+ 2.865 3450 3.942 V7- 1.985 1.400 0.908

8 Ve+ 23816 3367 3.845 V8- 2.034 1.483 1.005
9 Vo+ 2.780 3300 3,751 Vo- 2.070 1.550 1.099
0A V10+ 2.737 3237 3.664 V10- 2.113 1613 1.186
0B V11+ 2.705 3177 3.586 V11- 2.145 1.673 1.264
0C V12+ 2.668 3134 3515 V12- 2182 1716 1335
oD V13+ 2.639 3.086 3.447 V13- 2211 1.764 1.403
0E V14+ 2.604 3.042 3382 V14- 2.246 1.808 1.468
OF V15+ 2.579 2.997 3322 V15- 2.271 1.853 1.528
10 V16+ 2.556 2956 3275 V16- 2.294 1.894 1575
11 V1T7+ 2.519 2.920 3.225 V17- 2.331 1.930 1.625
12 V18+ 2.499 2.883 3174 V18- 2351 1.967 1.676
13 V19+ 2479 2.851 3.137 V19- 2371 1.999 1713
14 20+ 2455 2817 3.096 V/20- 2.395 2.033 1.754
15 V21+ 2431 2.789 3.053 V21- 2.419 2.061 1.797
16 22+ 2418 2757 3.015 \/22- 2432 2.093 1.835
17 23+ 2.395 2.728 2.975 \/23- 2455 2.122 1:875
18 V24+ 2373 2.702 2.937 \/24- 2.477 2.148 1.913
19 25+ 2357 2.671 2.903 V25- 2.493 2,179 1.947
1A 26+ 2.335 2.644 2.370 \/26- 2.515 2206 1.980
1B 27+ 2314 2615 2.837 V27- 2:536 2.235 2.013
1C 28+ 2.298 2.588 2.302 \/28- 2,552 2.262 2.048
1D 29+ 2282 2.565 2778 \29- 2568 2.285 2.072
1E V30+ 2.266 2537 2.741 V30- 2.584 2313 2.109
1F V31+ 2243 2508 27714 V31- 2.607 2.342 2.136
20 32+ 2.223 2.487 2.685 \/32- 2:627 2.363 2.165
21 V33+ 2.205 2.464 2.652 V33- 2.645 2.386 2.198
22 V34+ 2.187 2434 2.623 \34- 2.663 2.416 2227
23 V35+ 2.169 2.420 2.591 \/35- 2.681 2.430 2259
24 V36+ 2.153 2395 2.566 V36- 2697 2455 2.284
25 37+ 2.134 2371 2,533 \/37- 2.716 2.479 2317
26 \/38+ 2.112 2.350 2,503 \V/38- 2.738 2.500 2347
27 V39+ 2.095 2.302 2.479 V39- 2.755 2.528 2.371
28 40+ 2.078 2301 2.448 V40- 2.772 2549 2.402
29 a1+ 2.058 2281 2424 Va1- 2.792 2.569 2.426
2A \V42+ 2.041 2.257 2.399 \V42- 2.809 2593 2.451
2B V43+ 2.024 2229 2.369 V43- 2.826 2.621 2.481
2C 44+ 2.001 2205 2342 Va4- 2.849 2.645 2,508
2D 45+ 1.980 2.180 2311 V45- 2870 2,670 2.539
2E 46+ 1.960 2.157 2.287 \/46- 2.890 2.693 2.563
2F 47+ 1.944 2.130 2259 \V47- 2.906 2.720 2.591
30 V48+ 1.929 2.102 2.224 \V48- 2.921 2.748 2.626
31 49+ 1913 2.076 2,194 V49- 2,937 2.774 2.656
32 50+ 1.896 2.048 2.163 V/50- 2.954 2.802 2.687
33 V51+ 1.880 2.023 2.130 V51- 2.970 2.827 2,720
34 \/52+ 1.864 1.988 2.095 \/52- 2.986 2.862 2.755
35 V53+ 1.847 1.957 2.060 V53- 3.003 2.893 2.790
36 54+ 1.829 1.933 2.027 \V54- 3.021 2917 2.823
37 V55+ 1.808 1.908 1.982 V55- 3.042 2.942 2.868
38 56+ 1.783 1.880 1.945 V56- 3.067 2.970 2.905
39 57+ 1.757 1.854 1.912 V/57- 3.093 2.996 2.938
3A 58+ 1.730 1.823 1.876 \/58- 3.120 3.027 2.974
3B 59+ 1.698 1.784 1.840 V/59- 3.152 3.066 3.010
3C 60+ 1.659 1.738 1.790 V60- 3.191 3112 3.060
3D V61+ 1.596 1.681 1.727 V61- 3.254 3.169 3.123
3E 62+ 1.526 1.581 1.629 V62- 3.324 3.269 3.221
3F V63+ 0.785 0.785 0.785 V63- 4.065 4.065 4.065
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Gamma Curve
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Fig. 5.5.2.1 Gamma Curve according-to the GCO to GC3 bit
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Fig. 5.5.2.2 Relationship between RAM data and output level
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Fig. 5.5.2.3 Relationship between source output and VCOM
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5.6 Power ON/OFF Sequence

VDDI and VDD can be applied in any order.
VDDI and VDD can be powered down in any order.

During power off, if LCD is in the Sleep Out mode, VDD and VDDI must be powered down minimum 120msec after RESX has been
released.
During power off, if LCD is in the Sleep In mode, VDDI or VDD can be powered down minimum Omsec after RESX has been released.

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

Note 1: There will be no damage to the display module if the power sequences are not met.
Note 2: There will be no abnormal visible effects on the display panel during the Power On/Off Sequences.

Note 3: 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 8.5.1 and 8.5.2, 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 noet

guaranteed.

The power on/off sequence is illustrated below:

5.6.1 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 VDD and VDDI
have been applied — otherwise correct functionality is not guaranteed. There is no timing restriction-upon-this hardware reset.

Trpy, = +/"no limit tfpw = +/~ no limit
——— —|
VDDI
VDD o N
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 2.6V.
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 2.6V.
o tfpwegx = +/~ no limiy
| trewesx = +/~ no limit
CSX HorL K KL
TPWRESX = + 1o limit
RESX 30%
(Sfowe(r) downdm tfpwresx1 = min. 120mg/
. »
eep Out mo ©) |, trpwrEsx = + no limit
1
RESX »
( Power down in trpwRrEsx 2= min. 0ng ¢

Sleep In mode )

tfpwRrESX is applied to RESX falling in the Sleep Out Mode
tfpwrESR 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

2006/11/17
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. 91 Version 1.01



q N@VATEK NT3916

5.6.2 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 forminimum
10psec after both VDD and VDDI have been applied.

Trpw = +/- no limit tfpw = +/~ no limit,
A E— —_—
VDDI
VDD 7 N
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 2.6V.
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 2.6V.
o tfpwesx = +- no limiy
| trpwesx =+~ no limit
CsC HorL K K
| trpwresx = min.-10 @8
RESX
(SI;OWSCI') dOWl’lél’l ) tfpwrESy =min. 120my]
- "
cep Out mode , rpwrESX=min. 10 /8
RESX
( Power down in

Sleep-In.mode )

tfpwrESXK is‘applied to RESX falling in the Sleep Out Mode
tfpwresx  is applied to RESX falling in the Sleep In Mode

Note: Unless otherwise specified timings herein show cross point 40 % of signal power level

5.6.3 Uncontrolled Power Off

The uncontrolled power off means asituation whene.g.there is removed abattery without the controlled power off sequence. There will
notbeany damages forthe display module or thedisplay module willnot cause any damages for the host or lines of the interface.

2. At an uncontrolled power off the display will go blank and there will not be any visible effects within (TBD) second on the display

(blank display) and remains blank until “Power On Sequence” powers it up.
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5.7 Power Level Definition
5.7.1 Power Level
6level modes aredefined they arein order of Maximum Power consumption to Minimum Power Consumption:

1. Normal Mode On (full display), Idle Mode Off, Sleep Out.
In this mode, the display is able to show maximum 262,144 colors.
2. Partial Mode On, Idle Mode Off, Sleep Out.
In this mode part of the display is used with maximum 262,144 colors.
3. Normal Mode On (full display), Idle Mode On, Sleep Out.
In this mode, the full display area is used but with 8 colors.
4. Partial Mode On, Idle Mode On, Sleep Out.
In this mode, part of the display is used but with 8 colors.
5. Sleep In Mode
In this mode, the DC: DC converter, Internal oscillator and panel driver circuit are stopped. Only the MCU
Interface and memory works with VDDI power supply. Contents of the memory are safe.

6. Power Off Mode
In this mode, both VDD and VDDI are removed.

Note: Transition between modes 1-5 is controllable by MCU commands. Mode 6 is entered only when-both Power supplies are removed.
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5.7.2 Power Flow Chart
Normal display mode on = NORON
Partial mode on = PTLON Power on sequence
Idle mode off = IDMOFF HW reset
ldle mode on = IDMON SW reset
Sleep out = SLPOUT
Sleep in = SLPIN
|
NORON| SLPIN | = v NORON
g Sleep out I g Sleep in -
Normal display mode on Normal display mode on
PTLON ldle mode off o SLPOUT | ldle mode off PTLON
A | K
IDMON IDMOFF I IDMON IDMOFF
_— e, o ——— ——_———— — — |
I
_ Y SLPIN | v \
d Sleep out | Sleep in N
Normal display mode on | Normal-display . mode on
1dle mode on SLPOUTl 1dle mode on
I
_____________ |
I
- SLPIN I K -~
d Sleep ‘out == Sleep in ~
Partial mode on | Partial mode on
1dle mode off SR\ ==\ 1dle mode off
A | A
IDMON IDMOFF | IDMON IDMOFF
I
A4 I A4
PTLON_ SLPIN | _PTLON
d Sleep out g Sleep in
Partial mode on I Partial mode on
NORON 1dle mode on < SLPOUT | 1dle mode on NORON
I
Sleep in

Note 1: There is not any abnormal visual effect when there is changing from one power mode to another power mode.

Sleep out |

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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5.8 INPUT / OUTPUT PIN STATE

5.8.1 Output or Bi-directional (1/0) Pins

Output or Bi-directional pins After Power On After Hardware Reset After Software Reset
TE Low Low Low
D7 to DO (Output driver) High-Z (Inactive) High-Z (Inactive) High-Z (Inactive)

Note: There will be no output from D7-D0 during Power On/Off sequence, Hardware Reset and Sofiware Reset.

5.8.2 Input Pins

et e During Power After Power On After Hardware After Software During Power
On Process Reset Reset Off Process
RESX See 5.6 Input valid Input valid Input valid See 5.6
CSX Input invalid Input valid Input valid Input valid Input invalid
D/CX Input invalid Input valid Input valid Input valid Inputiinvalid
WRX Input invalid Input valid Input valid Input valid Input-invalid
RDX Input invalid Input valid Input valid Input valid Input Invalid
D17 to DO Input invalid Input valid Input.valid Input valid inputinvalid
SPI_CSX Input invalid Input valid Input\valid Input valid Inputinvalid
SCL Input invalid Inputvalid Input/valid Input valid Input invalid
SDA Input invalid Input valid Input valid Input valid input invalid
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5.9 Sleep Out-Command and Self-Diagnostic Functions of the Display Module

5.9.1 Register Loading Detection

Sleep Out-command (See section 6.1.12 “Sleep Out (11h)”) is a trigger for an internal function of the display module, which indicates,
ifthe display module loading function of factory defaultvalues from EEPROM (or similar device) to registers of the display controller
is working properly.

There are compared factory values of the EEPROM and register values of the display controller by the display controller. If those both
values (EEPROM and register values) are same, there is inverted (=increased by 1) a bit, which is defined in command 6.1.10 “Read
Display Self-Diagnostic Result (OFh)” (=RDDSDR) (The used bit of this command is D7). If those both values are not same, this bit
(D7) is not inverted (= increased by 1).

The flow chart for this internal function is following:

Power on sequence

HW reset
Sleep In (10h) SW reset
A
, v
»  Sleep Out Mode Sleep In Mode < RDDSDR: sD7=0
A4 A 4
Sleep Out (11h)
A
Compares EEPROM
Load and register;values
EEPROM
values to

register

Are EEPROM and
Register values same ?

D7 inverted

Note: There is not compared and loaded register values, which can be changed by user (00h to AFh and DAh to DDh), by the display module.
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5.9.2 Functionality Detection

Sleep Out-command (See section 6.1.12 “Sleep Out (11h)”) is a trigger for an internal function of the display module, which indicates,
if the display module is still running and meets functionality requirements.

The internal function (= the display controller) is comparing, if the display module is still meeting functionality requirements (only
Booster voltage level). If functionality requirement is met, there is inverted (= increased by 1) a bit, which defined in command 6.1.10
“Read Display Self- Diagnostic Result (0Fh)” (= RDDSDR) (The used bit of this command is D6). If functionality requirement is not
same, thisbit (D6) isnotinverted (= increased by 1).

The flow chart for this internal function is following:

Power on sequence
HW reset
Sleep In (10h) SW reset
A
I |
»  Sleep Out Mode Sleep In Mode [« RDDSDR s D6=0
Y Y
Sleep Out (11h)
A4
Check timings, veltage levels
And other functionalities

Is functionality
Requirement met ?

D6 inverted

A4 A 4
Note: There is needed 120msec afier Sleep Out -command, when there is changing from Sleep In —mode to Sleep Out
-mode, before there is possible to check if functionality requirements are met and a value of RDDSDR s D6 is valid. Otherwise, there is

Smsec delay for D6's value, when Sleep Out —command is sent in Sleep Out -mode.
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5.9.3 Chip Attachment Detection

Sleep Out-command (See section 6.1.12 “Sleep Out (11h)”) is a trigger for an internal function of the display module, which indicates,
if a chip or chips (e.g. driver, etc.) of the display module is/are attached to the circuit route of a flex foil or display glass ITO.

There is inverted (= increased by 1) a bit, which is defined in command 6.1.10 “Read Display Self- Diagnostic Result (0Fh)” (=
RDDSDR) (The used bit of this command is D5), if the chip or chips is/are attached to the circuit route of the flex or display glass. If

this chip is or those chips are not attached to the circuit route of the flex or display glass, this bit (D5) is not inverted (= increased by 1).

The following figure is for reference purposes; how this chip attachment can be implemented e.g. there are connected together 2 bumps
via route of ITO or the flex foil on 4 corners of the driver (chip).

Bun<

/»ﬁDﬁDDDD ——————————————— 000000Ed ¢—

Routing Routing
Between Through view of driver to bumps Between
bumps bumps
L NY

»E30000 --------------- DO0OES

Substrate or flex foil

The flow chart for this internal function is following:

Power on sequence

H t
| SleepIn (10h) | S\\g f::ssgt

T l v
4’| Sleep Out Mode | | Sleep In Mode H RDDSDR s D5=0

Sleep Out (11h)

}

Checks, if chip is attached to
route

Is chip attached to
Routes ?

| D5 inverted |

! }
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5.9.4 Display Glass Break Detection

Sleep Out-command (See section 6.1.12 “Sleep Out (11h)”) is a trigger for an internal function of the display module, which indicates,
if the display glass of the display module is broken or not.

There is inverted (= increased by 1) a bit, which is defined in command 6.1.10 “Read Display Self-Diagnostic Result (0Fh)” (=
RDDSDR) (The used bit of this command is D4), if the display glass is not broken. If this display glass is broken, this bit (D4) is
not inverted (= increased by 1).

The following figure is a reference, how this glass break detection can be implemented e.g. there is connected together 2 bumps via route of
ITO. This route of ITO is the nearest route of the edge of the display glass.

Active area of the display glass

gooooooo gooooooo

Through viewof driverto bumps

pyooooo I:II:IEIEIEIT
| N—

Substrateof displayglass

The flow chart for this internal function is following:

Power on sequence

HW reset
Sleep In '(10h) SW reset
A
A A 4
»  Sleep Out Mode Sleep In Mode < RDDSDR sD4=0
A A

Sleep Out (11h)

A

Checks, if display glass is
broken

Is the display glass
Broken ?

D4 inverted

2006/11/17
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. 99 Version 1.01



q N@VATEK NT3916

5.10 RGB Interface Characteristics

5.10.1 General Timing Diagram

The image information must be correct on the display, when the timings are in range on the interface. However, the image information

Vertical Sync.

0 1
A 4 N
Vs Invisible Image
= Timing information what is not possible to see on the display
A = Blanking Time
A
VBP DE =0’ (Low)
\
A
Visible Image
VP = Image which can see on the display
= Active
HDISP DE = ‘1’ (high)
\
A
VFP
Y \
1
Horizontal Sync. 0
<PV S g HBP ol g HDISP »lg HFP N
N 7'\ X X
<& HP N,
N 7

Fig. 7.4.1 RGB General Timing diagram

can be incorrect on the display, when timings are not outofrange on the interface (Out of the range timings cannot on the host side). The
correct image information must be displayed automatically (by the display module) on the next frame (vertical sync.) when there is
returned from out of the range to in range interface timing
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5.10.2 Updating Order on Display Active Area (Normal Display Mode On + Sleep Out)

There is defined different kind of updating orders for display. These updating orders are controlled by H/'W (SMX, SMY) and S/W
(MX, MY, MV) bits

Physical Physical
(0,0 (0,0)
Point Point
Start Point BN ) - < Start Point
(0,0) Active area on the L Active area on the LCD 0,0)
> < End Point End Point ¢
(175,219) (175,219
Horizontal Horizontal
Active counter (0-175) Active counter (0-175)
Fig.7.4.2 Updating order when MADCTL s Fig.7.4.3 Updating order when-MADCTLs
MX="0"and MY="0" MX="1"and MY="0"

Physical Physical
(0,0) (0,0)
Point Point

End P oint End Poinf

Active area onthe LR (175219) (175,219) Active area.on the LCD

Start Point | ————————————> <«———— |« Start Point
0,0
©0 orizontal Horizontal ©0
Active coun tél Active couptef (0-175)
Fig.7.4.4 Updating order when MADCTL s Fig.7.4.5 Updating order when MADCTLs
MX="0"and MY="1" MX="1"and MY="1"
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Table 7.4.1 Rules for Updating Order

Condition Horizontal Vertical Counter
Counter
An active VS signal is received Return to 0 Return to 0
Signal Pixel information of the active area is received Increment by 1 No change
An active HS signal between two active area lines Return to 0 Increment by 1
The Horizontal counter is larger than 175 and the Vertical counter is Return to 0 Return to 0
larger than 219

Note 1. Pixel order is RGB on the display.
Note 2. Data streaming direction from the host to the display is described in the following figure.

Note 3. In this case, GM="00"" and 176RGB x 220.

Data Stream from RGB IF is like in this figure

b e——

Fig.7.4.6/Data streaming order from RGB I/F
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5.10.3 General Timings for RGB I/F

\S U N Frame ‘
|-
m T
PCLK nnnnnnnnnnnnn ALALAALALALALALAUALALALALALALALALALALAALA LA ALALAALAALALAALALALALALALALALALALALALALA A A AL
i O
DE ** ‘
_ WAV AW WA I WIWIWAWIW|

Frame data Frame data
Updating from g[p)dAaling from
Data bus Data transfer (ICM='0")

RAM write command (2Ch)
DE* : RGB Mode 1 Address set command (2Ah), (2Bh)
DE** : RGB Mode 2

N+1 Frame J [ N+2 Frame U
>

Data transfer (ICM=1)

Fig 5.10.3 RAM Access via SPI Interface in RGB mode
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5.10.4 Vertical and Horizontal Timings for RGB I/F Mode 1

1-Frame (Tve)

V Back Porch (Tys+Tyep)

<

o ]
V Front Porch (Tvrp)

<—>]

HS J_ ! i
o [N
/

1-Line (Tup)

H Back Porch (Tus*Tusp)

HS
Valid data area (Tupise) H Front Porch (Tyep) l

<

<

move | RRRECO000E =
e e AREEBO00000

RAM WEN

Fig 5.104.1' RGB Mode 1 Timing Diagram

Note: DP=0, EP=0, HSP=0 and VSP=0 of RGBCTR (B0h) command.
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Vertical Timing for RGB | /E

VS

T

< e sl Tvs Sl Tvee

o | i

Note 3 |

LV Toise

=[] iz

Tve

Horizontal Timing for RGB I/F

HS

Toep <s yle Toee 3| Thoise
<

<
<

A

DE

Thn

A

Note3

~JUT ez

Tecwk

s

Fig 5.104.2 Vertical and Horizontal timing for RGB I/F
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Table 5.10.4 Vertical and Horizontal Timing for RGB I/F
Symbol Condition Specification Unit
Iltem
Min | Type. | Max
Vertical Timing
GM=00 226 230 HS
Vertical cycle period TVP GM=01 182 186 HS
GM=11 138 142 HS
Vertical low pulse width TVS 2 4 HS
Vertical front porch TVFP 2 4 HS
Vertical back porch TVBP 2 4 HS
Vertical data start line TVS + TVBP 4 8 HS
. . . TVBL TVS + TVBP + 6 10 HS
Vertical blanking period TVEP
GM=00 220 HS
Vertical active area TVDISP GM=01 176 HS
GM=11 132 HS
Vertical refresh rate TVRR Frame rate 61.75 65 68:25 Hz
Horizontal Timing
Horizontal cycle period THP 208 512 PCLK
Horizontal low pulse width THS 2 256 PCLK
Horizontal front porch THFP 2 256 PCLK
Horizontal back porch THBP 2 2 f UL
THS + THBP 30 256 PCLK
Horizontal data start point ff HS+ fHBP 1.0 us
Horizontal blanking period THBL 32 256 PCLK
Horizontal active area THDISP GM=00,01,11 176 PCLK
Pixel clock cycle TRCLKCYC 100 327.3 ns
fPCLKCYC TVRR=65Hz 3.0 10 MHz

Note I; VDDI=1.6 to 3.5V, VDD=2.6 t0.3.5V, AGND=DGND=0V, Ta=-30to 70 C (to +85C no damage)

Note 2. Data'lines can be set to  High. "\ or~._Low  during blanking time

Note 3. HP is multiples of eight PCLK.
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5.10.5 Vertical and Horizontal Timings for RGB I/F Mode 2

1-Frame (Tve)

V Back Porch (Tys+Tyep)

<

o ]
V Front Porch (Tvrp)

<—>]

HS J_ ! i
o [N
/

1-Line (Tup)

H Back Porch (Tus*Tusp)

HS
Valid data area (Tupise) H Front Porch (Tyep) l

<

<

move | RRRECO000E =
e e AREEBO00000

RAM WEN

Fig 5:10.5.1 RGB Mode2 Timing Diagram

Note: DP=0, EP=0, HSP=0and VSP=0 of RGBCTR (B0h) command.
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Vertical Timing for RGB | /F

1-Frame (Tv)
>

_ Tus*Tver
VS

A A

Tuoise I‘ Tuee
HS J_
y
Line 1

o [T [LILI

Horizontal Timing for RGB I/F

Tt

st

oo ||
\ 4 )

T, T,
HDISP \ HEP.
>

o | ARSI T RS A AR
. l_

. ot | R ERREONE0E e

Fig " 5.10.5.2 Vertical and Horizontal timing for RGB I/F

HBP

IDM
s L | L
Data Bus Full-color mode | Idle mode | Full-color mode
Fig 5.10.5.3 RGB Mode 2 Idle mode Timing Diagram
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Table 5.10.5 Vertical and Horizontal Timing for RGB I/F

Symbol Condition Specification Unit
Iltem
Min | Type. | Max
Vertical Timing
GM=00 223 224 HS
Vertical cycle period TVP GM=01 179 180 HS
GM=11 135 136 HS
Vertical low pulse width TVS 1 4 HS
Vertical front porch TVFP 1 1 1023 HS
Vertical back porch TVBP 1 1022 HS
Vertical data start line TVS + TVBP 2 3 1023 HS
Vertical blanking period TVBL TVS * TVBP + 3 4 1023 HS
TVFP
GM=00 220 HS
Vertical active area TVDISP GM=01 176 HS
GM=11 132 HS
Vertical refresh rate TVRR Frame rate 61.75 65 68:25 Hz
Horizontal Timing
Horizontal cycle period THP 179 196 511 PCLK
Horizontal low pulse width THS 1 63 PCLK
Horizontal front porch THFP 1 10 63 PCLK
Horizontal back porch THBP L X L UL
THS + THBP 2 10 63 PCLK
Horizontal data start point ff HS+ fHBP TBD us
Horizontal blanking period THBL 3 20 256 PCLK
Horizontal active area THDISP 176 PCLK
Pixel clock cycle TRCLKCYC 100 350 385 ns
fPCLKCYC TVRR=65Hz 2.59 2.85 10.0 MHz

Note I; ¥DDI=1.6 to 3.5V, VDD=2.6 t0.3.5V, AGND=DGND=0V, Ta=-30t0 70 C (to +85C no damage)
Note 2. Data'lines can be set to  High. "\ or~._Low  during blanking time Don tcare.

Note 3. HP is multiples of eight PCLK.
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5.10.5.1 Power ON Sequence on RGB I/F Mode 2

The Driver operates power up and display ON by VDD, VDDI, SHUT, VS, HS, DE, PCLK on RGB mode 2 as show as

following figure.

VDDI / .

VOD-VRDI
VDD ;

RESX Trs-su

SHUT
T

VDD-SH

PCLK
TPCLK—SH

HS

DE

Host
Driver IC

.
Display High SHich

Voltage

Display OFF

-§ Normal Display
climrnimrnImInany

Display

Source Output £7:::|  Normal Dis,

W IlIlIlIlIlElla i

VCOM Output Blanking Display (Qver 1 frame display)

ci2) Normal DisEIa
hiwrmimrwomining

Gate Output

Internal Counter

Internal oscillator

Fig 5.4.5.1 Power ON Sequence on RGB Mode 2

Table 5.4.5.1 Power ON AC Characteristics

Characteristics Symbol | Min [ Typ | Max | Unit [ Remark
VDDI On to VDD On Tvooivop | 0 ns Note1
VDDI/VDD on to falling edge of SHUT TvDD-SH 1 ms
RESX to falling of SHUT TRs-sH 10 us
Signals input to falling edge of SHUT * TCLK-SH 1 PCLK | Note2
Falling edge of SHUT to LCD power ON [ TsH-Lcp 120 ms
Falling edge of SHUT to Display start TsH-ON 10 VS

Note 1: TVDDI-VDD can be <=0ns, >0ns. In any case, VDDI and VDD power up sequence should not have any impact on the
driver / display functionalities / performance.

Note 2: Signals mean VS, HS, DE and PCLK signal.

Note3:DP= (0 ,EP= 0 ,HSP= 0 andVSP= 0 ofRGBCIR (BOh) command.
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5.10.5.2 Power OFF Sequence on RGB I/F Mode 2

The Driver operates power off and display OFF by VDD, VDDI, SHUT, VS, HS and DE on RGB mode 2 as show as

following figure.

VDDI Tvon-vooi

VDD E—

RESX N

SHUT

TOFF—\/DD

PCLK

HS

T H-OFF

DE

w LUl |

Display ON
Display High Display-OFF

Voltage
I| Normal DisEla; ’ K
Display
I| Normal DisEIa; - T ¥
LT o0 7L S B B E T —
Il Normal Display - 5>Blanking Display (Over 1 frameldisplay)
VCOM Output

Gate Output

Internal Counter §§%§m \\"\\'1\"\\‘.%. '&%Q}\*k‘k\ ““““%@%ﬁ
B A e S S S

Fig 5.4.5.2 Power OFF Sequence on RGB Mode 2

Table 5.4.5.2 Power OFF AC Characteristics

Characteristics Symbol | Min | Typ | Max | Unit | Remark
VDDI On to VDD On Tvooivop | 0 ns Note1
Signals input to VDDI/VDD off TsH-OFF 1 us Note2
Rising edge of SHUT to Display off | TsH-oFF 2 VS

Note 1: TVDDI-VDD can be <=0ns, >0ns. In any case, VDDI and VDD power up sequence should not have any impact on the
driver / display functionalities / performance.

Note 2: Signals mean VS, HS, DE and PCLK signal.

Note3: DP= 0 ,EP= 0 ,HSP= 0 andVSP= 0 ofRGBCTR (BOh) command.
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5.11 VSYNC Interface
The NT3916 incorporates a VSYNC-I/F, which enables to display a moving picture with only a system interface and frame-synchronizing

signal (VS). This interface enables to display moving pictures with minimum modification to a conventional system.

Host NT3916
RESX RESX
L TE
VS Vs
scL scL
e —
SPICS SPI_CSX
csx osx.
D/CX(SCL) DICX(SCL)
WRX(R/WX) WRX(RWX)
RDX(E) RDX(E)
D7 to D1 07 to D1
Do DO
"o
—& 151008
- > ——»pi1710D16
"
Sortl .y
Note: oo P68
RCM= 01 <00 N i i
IM2= 0 ,SPIIF M2
IM2= 1, MCU I/F IM2
P68= 0 ,8080-MCU I/F
P68= 1 ,6800-MCU I/F HS,DE
RPCLK
v
DGND

Fig..5.10.6.1 VSYNC Interface for 8-bits data bus (Example)

The VSYNC-I/F is truned ON by VSYNC-I/F ON (ADH) command and turned OFF by VSYNC-I/F OFF (ACH) command. In VSYNC-I/F

mode, internal display operations are synchronized with VS. The VSYNC-I/F enables to display a moving picture through a system interface
and update screens without flicker by writing data to RAM through a system interface in higher speed than the internal display operations by

some degree.

The VSYNC-I/F executes display operations only with internal clocks generated by internal oscillators and VS input. All display data are
stored in RAM so that only the data relevant to updating a screen are transferred to minimize data transmission while displaying a moving

picture.
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(1) Leading mode

 tkeme (1) @ o “
Internal ] ]
VSYNC _—l —l | | |
L1 1220} L1 Leoll L1 | 120 L 1220
wollss = Wy om0 N
operation 7 % 7 / ‘ ‘
14H 2H 14H §
o= =
VS
RAM data
write
(1) (2) (3) (4)
(2) Lagging mode
) 1 frame \ :
L1 220! 11 weoli U 1220) L4 1220
! 7 7 7 v
14H 2H 14H ‘ ‘
VS '
RAM data
write
(1) (2) (3) (4)
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The VSYNC-I/F has limits on the minimum RAM write speed through the system interface and the frequency of the internal clocks. It
requires a RAM write speed more than the calculated result from the following formula.
- Internal clock frequency (fosc) [Hz]

= Frame Frequency x (DisplayLines +Front Porch(VSFP)+BackPorch (VSBP)) x 16(clocks) x fluctuation

176 x Display Line (220 line)
(BackPorch(VSBP) + Display Line - margins) x 16(clocks)x /

RAM Write Speed (Min)(Hz) = 1
osc

Note 1: When RAM write does not start right after the falling edge of VS, the time from the falling edge of VS until RAM

write starts must also be taken into account.

An example of RAM write speed and the frequency of the internal clocks in VSYNC-I/F mode is as follows.
Example:

Display size: 176 RGB x 220 lines

Raster-rows: 220 lines

Back/ Front porch: 14/ 2 lines (VSBP = 1110/ VSFP = 0010 of AFh)

-When Frame frequency: 65Hz
Internal clock frequency (fosc) [Hz]
=65 Hz x (220+2+14) lines x 16 Clocks %/1.1-/0.9 = 300kHz
-When Frame frequency: 60 Hz
Internal-clock frequency (fosc) [Hz]
=60Hz x (220+2+14) lines x 16 Clocks x 1.1./,0.9 = 277kHz
When calculating an‘internal clock frequency; possible causes of fluctuations must also be taken into consideration. In this example, the

allowance for the fluctuation is + 10 % from the center value, and the frequency must be within a VS cycle.

Also in this example, variations attributed to LSI fabrication and room temperature are taken into consideration as causes of fluctuations.
Other possible causes of fluctuations, such as variations in external resistors or voltage changes are not considered in this example. It is
necessary to make a setting with enough margins to accommodate

-When Frame frequency: 65Hz

Minimum speed for RAM writing [Hz] >

176 x 220 / {((14 + 220 - 2) lines x 16 clock) / 300 kHz} = 3.13MHz

-When Frame frequency: 60Hz

Minimum speed for RAM writing [Hz] >

176 x 220 / {((14 + 220 - 2) lines x 16 clock) / 300 kHz} = 2.89MHz
Note 2: The above calculation is premised on the case of writing data to RAM on the falling edge of VS.
Note 3: There must at least be a margin of 2 processing lines when all one-frame data are written to RAM before the NT3916 starts

processing display lines.
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By writing data to RAM on falling edge of VS at speed of 2.89MHz (Frame rate=60Hz) or more, it is possible to overwrite an entire screen

without flicker by completing data write operation of a line before it starts display operation of that line.

RC oscillation

Li 10%
VS _ 220"1? ________________________________ ,--- Display
Back Porch (14-line) i RAM write at | Operation
RAM Write ' 2.89MHz |
) )
) )
17T 2 1 1
Display A | i
Operation § ! !
= 1 )
Display (220-lines) e : ;
5 : |
! Display !
Operation !
]
) :
: :
Front Porch (2-line) 4 ' '
Blanking period Ol 422 13.41 13.55 1674 "
Back porch (14-line) (60Hz)

ot

Fig. 5.10.6.2 Operation via VSYNC-/F

Notes to the VSYNC Interface

1. The aforementioned example of calculation is just a result of calculation..In-actual settings;possible-causes of fluctuations such as
variations in internal oscillators should be taken into consideration.It is necessary to give enough margins when setting RAM write speed.
2. The aforementioned example of calculation is the-value in case of overwriting full screen. If a moving picture display area is limited, it

will result in more-margins between"'RAM-write and display-operations.

RC oscillation

. RAM write at 2.89MHz 10%
VS Line <> Display
- [~ L o | | V: 177 Operation
Back Porch (14-line) | | o b oo (I (4 [
- 205 r Him
RAM Write ] ' 4| / ' '
16-line RAM write at | V ! |
F-1--1--" o[ 3.15MHz | ! b
Display § Y E E E
Operation S ! ! !
- g P
Movinr pitcure area 2 ' ' ! '
(188-lines) r} 'pisplay i i i
Qperation ! H 1
i i oo
] ] ' ]
L i
16-line ! H H H
Ol— 422 111 13.55 1674
Front Porch (2-line) i | : A7 : .
Back porch (14-line) (60Hz)

VS

3. A front porch period continues after completion of 1 frame and until the next input of VS.
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5.12 VSYNC Interface display Data Format
- 8-Bits Parallel Interface (IM1, IMO= “00")
Register D17 (D16 |D15|D14|D13 D12 |D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 [ D3 | D2 | D1 | DO Command
Command X x | x x | x [ x [ x x | x x o] o] 1 0|1 1 0|o0 2Ch
3AH D17 |D16|D15|D14 | D13 D12 (D11 [D10 | D9 | D8 Color
X X X X X X X X X X
03h X X X X X X X X X X flK-CoIour
(2-pixels/ 3-byyes)
X X X X X X X X X X
05h X X X X X X X X X X §5K-Colour
x | x| x| x| x| x| x| x| x| x (1-pixels/ 2-byyes)
X X X X X X X X X X X X
06h X X X X X X X X X X X X 2§2K-Colour
(1-pixels/ 3byyes)
X X X X X X X X X X X X
- 16-Bits Parallel Interface (IM1, IMO= “01")
Register D17|D16]|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Command
Command x | x Ix [ x [ x| x| x| x| x| x]o|[o]H1 0 | 1 1 0|0 2Ch
3AH D17 D15 Color
03h X X 4K-Colour
05h X 65K-Colour
. 262K-Colour
osh X (2-pixels/ 3byyes)
X

- 9-Bits Parallel Interface (IM1, IMO= “10")
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 | x]o]o]|1 0 |1 1 0| o0 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 (1-pixels/ 2byyes)
- 18-Bits Parallel Interface (IM1,IMQ= 11"
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| x]o]o]|[A1 0 | 1 1 0|0 2Ch
3AH D17 |D16|D15|D14 D13 |D12 D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Color
03h X X X X X X 4K-Colour
05h X X 65K-Colour
06h 262K-Colour
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6. COMMAND

6.1 System function Command List and Description
Table 6.1.1 System Function command List (1)

Instruction | Refer | D/ICX | WRX | RDX || D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Hex) Function
NOP 6.1.1 0 i 1 - 0 0 0 0 0 0 0 0 (00h) |[ No Operation
SWRESET 6.1.2 0 i 1 - 0 0 0 0 0 0 0 1 (01h) || Software reset
0 1 1 . 0 0 0 0 0 1 0 0 | (04n) | Read Display
1 1 1 - - - - - - - - - Dummy read
RDDID 6.1.3 1 1 i - D17 | D16 | D15 | D14 | D13 D12 | D11 | D10 | 38h | ID1read
1 1 i - D27 D26 ID25 D24 D23 D22 D21 ID20 8xh || ID2 read
1 1 1 - D37 D36 ID35 D34 D33 ID32 D31 ID30 62h || ID3 read
0 h 1 - 0 0 0 0 1 0 0 1| (osh) || Bead Display
1 1 1 - - - - - - - - - Dummy read
RDDST 6.1.4 1 1 t - BSTON MY MX MV ML RGB MH ST24 00h -
1 1 1t - ST23 IFPF2 IFPF1 IFPFO | IDMON | PTLON | SLOUT | NoRON 61h -
1 1 1 - VSSON ST14 INVON ST12 ST11 DISON TEON GCS2 00h -
1 1 1 - GCs1 GCS0 | TELOM | HSON VSON | PCKON | DEON STO 00h -
O R - 0 0 0 0 1 0 1 07\, | (0an) ||\3ead Display
RDDPM 6.1.5 1 1 1t - - - - - - - - - Dummy read
1 1 i - BSTON | IDMON | PTLON | sLPout | NORON DISON D1 DO 08h -
0 t 1 - 0 0 0 0 1 0 1 1 | (0Bh) || Read Display
ﬁﬁBCTR 6.1.6 1 1 1 - - - - - - - - = Dummy read
1 1 i - MX MY MV ML RGB MH D1 DO 00h—| -
0 1 1 - 0 0 0 0 1 1 0 0 “|0ch) || Read Display
Egll:_)MOD 6.1.7 1 1 1 - - - - - g = . - Dummy read
1 1 1 - VIPF3 VIPF2 VIPF1 VIPFO D3 IFPF2 IFPF1 IFPFO 66h -
0 1 1 = 0 0 0 0 1 1 0 1| (oD || Read Dispiay
RDDIM 9.18 1 1 i - - - - - - - - - Dummy read
1 1 1 - VSSON D6 INVON D4 D3 GCS2 | Gcs1 | Geso 00h -
0 ro| o - 0 0 0 0 1 1 1 0 | (0EN) || Bead Diepay
RDDSM 6.1.9 1 1 i - - - - - - - - - Dummy read
1 1 [ - TEON | TELOM | HSON | VSON | PckON | DEON D1 DO 00h -
Read Display
0 1 1 - 0 0 0 0 1 1 1 1 (OFh) | Self-diagnostic
RDDSDR | 6.1.10 result
1 1 1 - - - - - - - - - Dummy read
1 1 1 - RELD | FUND | ATTD BRD D3 D2 D1 DO 00h | -

“-“: Don’t care
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Table 6.1.1 System Function command List (2)

Instruction Refer D/ICX | WRX | RDX [ D17-8 D7 D6 D5 D4 D3 D2 D1 Do (Hex) Function
SLPIN 6.1.11 0 t 1 - 0 0 0 1 0 0 0 0 (10h) Sleep in & booster off
SLPOUT 6.1.12 0 1 1 - 0 0 0 1 0 0 0 1 (11h) |[ Sleep out & booster on
PTLON 6.1.13 0 t 1 - 0 0 0 1 0 0 1 0 (12h) Partial mode on
NORON 6.1.14 0 1 1 - 0 0 0 1 0 0 1 1 (13h) || Partial off (Normal)
INVOFF 6115 | 0 1 1 - 0 0 1 0 0 0 0 0 (20n) || Display '(2‘;‘::::; off
INVON 6.1.16 0 1 1 - 1 0 0 1 (21h) || Display inversion on
GAMSET 6117 0 t 1 - 0 0 1 0 0 1 1 0 (26h) Gamma curve select
1 i 1 - Gc7 | 6es | 6es | cea | 6e3 | ee2 | et | geo | oth ff -
DISPOFF | 6.1.18 0 3 1 - 0 0 1 0 1 0 0 0 (28h) || Display off
DISPON 6.1.19 0 1 1 - 0 0 1 0 1 0 0 1 (29h) || Display on .
0 t 1 - 0 0 1 0 1 0 1 0 (2Ah) |[| Column address set )
1 1 1 - Xs15 | XS14 | xS13 | Xs12 | xs11 [ xs10 | xs9 | xs8 | ooh || x address start:
iff’FEhT’ 6.1.20 1 i 1 - xs7 | xs6 | xs5 | xs4 | xs3 | xs2 | xs1 XS0 o0h [|O=XS=<X
1 1 1 - XE15 | XE14 | XE13 | XE12 | XE11 | XE10 | XE9 | XE8 | 00h || X address end:
1 3 1 - Xe7 | xe6 | xe5 | xe4 | xe3 | xe2 | xE1 | xE0 | EFh || XS<XE<X
0 1 1 - 0 0 1 0 1 0 1 1 (2Bh) || Row address set
1 ? 1 - Ys15 | YS14 | vs13 | vs12 | vys11 | vs10 | vs9 | vs8 | ooh || v address start:
szSFEhT 6121 | 1 s 1 R vs7 | vse | vss | vsa | vs3 | vs2 | vs1 | _vso [oon \[fOsYS<Y
1 1 1 - YE15 | YE14 | YE13 | YE12 | YE11 | YE10 | vE9 |\ YE8 |\ '01h |} v address end:
1 i 1 - Yer | vee | Yes | YE4 | YE3 |_YE2 [ YE1\\|\YEO | 8Fh || YS<YE<Y
RAMWR 6122 0 1 1 - 0 0 1 0 1 1 0 0 (@cn
1 1 1 D178 | D7 D6 D5 D4 D3 D2 D1 DO Write data
0 1 1 - 0 0 1 0 1 1 1 0 (2Eh)~J|:Memory read
RAMHD 6.1.23 1 1 1 - - - - - - - - - Dummy read
1 1 i D17-8, | \ D7 D6 D5 D4 D3 D2 D1 DO Read data
0 1 1 - 0 0 1 0 1 1 0 1| eon ;EEMZK color
1 1 1 \ - - R005 | 'R004 [| ROO3~| RO02 | ROO1 | R0O0O Red tone 0
1 1 1 -
RGBSET. 1 1 1 - - } Ra5 Ra4 Ra3 Ra2 Ra1 Ra0 Red tone “a”
Z - g; A\ W 1 1 1 - - - G005 | G004 | G003 | GOO2 | GOO1 | GOOO Green tone 0
c=31 1 t d -
1 i 1 - - - Gb5 | Gb4 | Gb3 | Gb2 | Gb1 | Gbo Green tone “b”
1 i 1 - - - B005 | B004 | B003 | Boo2 | Boo1 | BOOO Blue tone 0
1 1 1 B
1 1 1 - - - Bc5 Bc4 Bc3 Bc2 Bc1 BcO Blue tone “c”

“-“: Don’t care
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Table 6.1.1 System Function command List (3)

Instruction Refer | D/ICX | WRX | RDX (| D17-8 D7 Dé D5 D4 D3 D2 D1 Do (Hex) || Function
0 1 1 - 0 0 1 1 0 0 0 0 (aon) || Fartial start/end
1 n 1 - PSL15 | PsL14 | PSL13 | PsL12 | PsL11 | PsL1o | PsLo | psLs 00h (sza;”g' s‘aFE‘)addreSS
PTLAR 6.1.25 1 s 1 - PSL7 PSL6 | PSL5 PSL4 PSL3 | PsL2 PsL1 | PsLO 00h
1 n 1 N PEL15 | PEL14 | PEL13 | PEL12 | PEL11 | PEL10 | PELO | PELS 00h foaqﬁg' e”gf’ddress
1 $ 1 - PEL7 | PEL6 | PELS PEL4 | PEL3 | PEL2 PEL1 | PELO
1 1 1 - 0 0 1 1 0 0 1 1 (33h) || Scroll area set
1 i 1 - TFA15 | TFA14 | TFA13 | TFA12 | TFA11 | TFA10 | TFA9 [ TFAs 00h (TO°’1’ fzixe" g;ea
1 ? 1 - TFA7 | TFA6 | TFA5 | TFA4 | TFA3 | TFA2 | TFA1 | TFAO 00h
SCRLAR | 6.1.26 | 1 i 1 - VSA15 | VSA14 | VSA13 | VSA12 | VSA11 | VSA10 | vSA9 | vsas 00h X]e:“;a' SCSf;’” area
1 ? 1 - VSA7 | vsA6 | vsAs | vsa4 | vsAz | vsa2 | vsat | vsao
1 n 1 - BFA15 | BFA14 | BFA13 | BFA12 | BFA11 | BFA10 | BFA9 | BFA8 00h (%02‘02’“ ﬁxse)d area
1 $ 1 - BFA7 | BFA6 | BFA5 BFA4 | BFA3 | BFA2 BFA1 | BFAO 00h
TEOFF | 6127 | o 1 1 - 0 0 1 1 0 1 0 0 (3a) || Tearing effect ine
0 1 1 - 0 0 1 1 0 1 0 1 (a5h), || Tearng effect mode
TEON 6.1.28 Ao M
1 1 1 - 0 0 0 0 0 0 0 M 0oh || Wiceges oce’,
Memory data
waeTr | 6128 L0 ? 1 - 0 0 1 1 0 1 1 0 (36h) ol
1 ? 1 - MY MX MV ML RGB MH 0 0 ooh | °
0 1 1 - 0 0 1 1 0 1 1 1 @h) || Seroy start address
VSCSAD
V=159 6.1.30 | 1 ? 1 - SSA15 | SSA14 | ssA13 | sSA12 [ 'ssa11 | ssato”| ssag  |-ssas goh || ssA=0,1,2,..,V
1 % 1 - SSA7 | ssA6 | ssA5” |'ssA4 | ssAs. | ssA2 |.ssAt\\[\ssAD 00h
IDMOFF | 6.1.31 0 4 1 - 0 0 1 1 1 0 0 0 (38h) || 1dle mode off
IDMON 6132 | 0 $ 1 - 0 0 1 1 1 o 0 1 (39h) || 1dle mode on
Interface pixel
0 1 - 0 0 1 1 1 0 1 0 3Ah
coLmop | 6.1.33 y GAM |l format
1 t 1 - vipFs\ | vierz | vipr1 /| vipFo 0 FPF2 | IFPF1 | IFPFO | 66h || Interface format
0 i 1 - 1 1 0 1 1 0 1 0 (DAh) || Read ID1
RDID1 6.1.34 1 1 1 - - % - - - - - - Dummy read
1 1 1 - D17 ID16 D15 D14 D13 D12 D11 ID10 38h || Read parameter
0 0 1 4 1 1 0 1 1 0 1 1 (DBh) || Read ID2
RDID2 6.1.35 1 1 1 - - - - - - - - - Dummy read
1 1 1 A D27 ID26 ID25 1D24 ID23 D22 D21 ID20 8xh || Read parameter
0 $ 1 - 1 1 0 1 1 1 0 0 (och) || Read D3
RDID3 6.1.36 1 1 0 - - - - - - - - - Dummy read
1 1 1 - ID37 ID36 ID35 1D34 ID33 ID32 ID31 ID30 62h Read parameter
SRGBOFF | 6137 | o ? 1 - 1 0 1 0 1 0 1 0 (AAh) ?gmr)’j’fﬁgamma
SRGBON | 6.1.38 0 ? 1 - 1 0 1 0 1 0 1 1 (ABh) fgﬁtfgft:ngamma
VSYNCOFF | 6.1.39 | 0 % 1 - 1 0 1 0 1 1 0 0 (ACh) || VSYNC Interface off
VSYNCON | 6140 | 0 ? 1 - 1 0 1 0 1 1 0 1 (ADh) || VSYNC Interface on
VSYNC Interface
0 1 - 1 0 1 0 1 1 1 0 AEh
VSCTR1 | 6.1.41 ! (AEN) 1| control
1 ? 1 VSFP3 | VSFP2 | VSFP1 | VSFPO | vSBP3 | vsBP2 | vSBP1 | vSBPO | E2h

“-“: Don’t care

Note 1. After the H/W reset by RESX pin or S/W reset by SWRESET command, each internal register becomes default state (Refer
“RESET TABLE” section)

Note 2. Undefined commands are treated as NOP (00 h) command.

Note 3. B0 to D9 and DE to FF are for factory use of driver supplier.

Note 4. Commands 10h, 12h, 13h, 20h, 21h, 26h, 28h, 29h, 30h, 33h, 36h (ML parameter only), 37h, 38h and 39h are updated
during V-sync when Module is in Sleep Out Mode to avoid abnormal visual effects. During Sleep In mode, these commands are
updated immediately. Read status (09h), Read Display Power Mode (0Ah), Read Display MADCTR (0Bh), Read Display
Pixel Format (0Ch), Read Display Image Mode (0Dh), Read Display Signal Mode
(OEh) and Read Display Self Diagnostic Result (OFh) of these commands are updated immediately both in Sleep In mode and
Sleep Out mode.
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6.1.1 NOP (00h)

00H NOP (No Operation
Inst / Para D/CX WRX | RDX | D17-8 | D7 | b6 | D5 | D4 | D3 | D2 | D1 | DO (Code)
NOP 0 1 1 - 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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6.1.2 SWRESET (01h): Software Reset

01H SWRESET (Software Resef)
Inst / Para D/CX WRX | RDX | D17-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO (Code)
SWRESET 0 0 1 - 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 VSS (display off). (See
Description default tables in each command description)
Note: The Frame Memory contents are not affected by this command.
-1t will be necessary to_wait Smsec before sending new command following software reset.
The display module loads all display supplier’s_factory default values to the reqgisters during Smsec.
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, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Status Default Value
Power On Seguence N/A
S/W-Reset N/A
H/W Reset N/A
Flow Chart
_________ |
SWRESET | Legend [
| |
| |
. | |
Display whole | |
. | |
| |
y | ] |
| Display |
|
m <> |
Commands : :
107V Deful | |
Value : :
| Sequential |
v : transfer :
L 1
{  Sleep In Mode )
2006/11/17

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. 121 Version 1.01


Administrator
铅笔

Administrator
铅笔

Administrator
铅笔

Administrator
铅笔


q N@VATEK NT3916

6.1.3 RDDID (04h): Read Display ID

04H RDDID (Read Display ID)
Inst / Para D/CX WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDID 0 i 1 - 0 0 0 0 0 1 0 0 (04h)
Dummy

Read ! ! ! ) ) ] ) ) ] ] ) ) ]
2nd

1 1 0 - ID17 ID16 ID15 | ID14 | ID13 | ID12 | ID11 | ID10 -

parameter

rd

3 1 1 1 - ID27 D26 ID25 | ID24 | ID23 | ID22 | ID21 | ID20 -
parameter

th _

4 1 1 1 ID37 ID36 ID35 | ID34 | ID33 | ID32 | ID31 | ID30 -
parameter

NOTE: “-" Don’t care

-This read byte returns 24-bit display identification information.

-The 1stparameter is dummy data

-The 2ndparameter (ID17 to ID10): ED module’s manufacturer D

Description | -The 3rdparameter (ID27 to 1D20): 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 parameters 2,34 of the
command 04h, respectively.

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, Idie Mode-On, Sleep Out Yes
Sleep In Yes
Status Default Value

ID1 1D2 ID3
Default Power On Sequence 38h MTP MTP
S/W Reset 38h MTP MTP
H/W Reset 38h MTP MTP

Note: ID1 can be modified by metal option.

Serial I/F M ode Parallel I/F M ode

RDDID(04h RDDID(04h

Legend

1
1 1
1 1
Driver : :
/ Dummy Clock / / Dummy Read / ::
1 1
Flow Char ¥ . | o |
/ Send ID1[7:0] / / Send ID1[7:0] / | |
1 1
v v : < adion > |
1
/ Send ID2[7:0] / / Send ID2[7:0] / : :
: : T

1
/ Send ID3[7:0] / / Send ID3[7:0] / | :
e -  — = ]
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6.1.4 RDDST (09h): Read Display Status
09H RDDST (Read Display Status)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)
RDDST 0 0 1 - 0 0 0 0 1 0 0 1 (09h)
1stParameter 1 1 1 - - - - - - - - - -
2nd Parameter 1 1 B - BSTON | my MX MV ML RGB MH ST24 00h
3rd Parameter 1 1 1 - s123 | IFPF2 | IFPF1_| IFPFO | IDMON | PTLON | SLOUT | NorRON | 61h
4 Parameter 1 1 B - VSSON | sT14 | INvON | ST12 | ST11 ] DisoN | TEON | Gcs2 00h
5mParameter 1 1 i GCS1 | GCSO | TELOM | HSON | VSON | PCKON | DEON STO 00h

NOTE: “-“Don't

care

Description This command indicates the current status of the display as described in the table below:
Bit Description Value
BSTON | Booster Voltage Status “1"=Booster on,“0"= Booster off,
MYy Row Address Order (MY) “1"=Decrement, (Bottom to Top, when MADCTL (36h) D7="1")
“0"=Increment, (Top to Bottom, when MADCTL (36h) D7="0")
MX Column Address Order (MX) “1"=Decrement, (Right to Left, when MADCTL (36h) D6="1")
“0’=Increment, (Left to Right, when MADCTL (36h) D6="1")
MV Row/Column Exchange (MV) “1”= Row/column exchange, (when MADCTL (36h) D5="1’)
“0"= Normal (MV=0), (when MADCTL (36h) D5="0")
ML Vertical refresh Order (ML) “1"=Decrement, (LCD refresh Bottom to Top, When MADCTL\(36h).D4="1")
“0”=Increment, (LCD refreshTop to Bottom, when MADCTL (86h) D4="0")
RGB RGB/BGR Order (RGB) “1"=BGR, (When MADCTL (36h) D3='1")
“0"=RGB, (When.MADCTL (36h) D3='0")
MH Horizontal refresh Order (MH) “1"=Decrementy(LGD refresh Right, to.left, when MADCTL (36h) D2="1")
“0"=Increment, (LCD\reffesh Left to-Right. when MADGTL(36h)D2='0')
ST24 Not Used ‘0"
ST23 Not Used ‘0"
IFPF2 Interface Color Pixel Format: “011” = 12-bit / pixel
Definition “101”= 16-bit / pixel,
“110” = 18-bit / pixel,
ST21 |
ST20 |
IDMON Idle Mode On/Off “1” = On, “0” = Off
PTLON Partial Mode On/Off “1” =0n, “0” = Off
SLOUT Sleep In/Out “1” = Out, “0” = In
NORON “1” = Normal Display,
Display Normal Mode On/Off “0” = Normal Display
off
VSSON Vertical Scrolling Status ;CF;||S:fFOI| on, ‘0" =
ST14 Horizontal Scroll Status ‘0"
INVON Inversion Status “1” = On, “0” = Off
ST12 All Pixels On (Not Used) “0”
ST11 All Pixels Off (Not Used) ‘0”
DISON Display On/Off “1” = On, “0” = Off
TEON Tearing effect line on/off “1” = 0n, “0” = Off
GCSs2 “000” = GCO
GCS1 (Gamma 2.2)
Gamma Curve Selection “001” = GC1
(Gamma 1.8)
“010” = GC2
(Gamma 2.5)
“011” = GC3
(Gamma 1)
”100” to “111” = Not
defined
ST6 | |
TELOM | Tearing effect line mode “0” = mode1, “1” = mode2
HSON Horizontal Sync. (HS, RGB I/F) ‘1" =0n, ‘0’ = Off
VSON Vertical Sync, (VS, RGB I/F) ‘1" =On, ‘0’ = Off
PCKON | Pixel Clock (PCLK, RGB I/F) ‘1" =0n, ‘0’ = Off
DEON Data Enable (DE, RGB I/F) ‘1" =0n, ‘0’ = Off
STO For Future Use “0"
2006/11/17
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Note: ST0, ST5, ST9, ST11-ST15, ST19, ST23, ST24 are set to ‘0’, when RGB I/F

2006/11/17
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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):
ST[31-24] ST[23-16] ST[15-8] ST[7-0]
Power On Sequence 0000-0000 | 0110-0001 | 0000-0000 | 0000-0000
S/W Reset 0xxx-xx00 | Oxxx-0001 | 0000-0000 | 0000-0000
H/W Reset 0000-0000 | 0110-0001 | 0000-0000 | 0000-0000
Flow Chart
Serial I/F Mode Parallel I/F Mode
AN\ NY T |
I Legend I
RDDST(0%h RDDST(0%h | |
....................................................... Host/ | !
\ 4 Y Driver : |
|
/ Dummy Clock // Dummy Read / ::
| |
' ' "o )
| Display |
/ Send ST[31:24] // Send ST[31:24] / | |
| -m |
* * | |
| |
/ Send ST[23:16] // Send ST[23:16] / : :
|
* * | Sequential :
| transfer |
/ Send ST[15:8] // Send ST[15:8] / | |
¥ ¥ Tt ‘
/ Send ST[7:0] // Send ST[7:0] /
2006/11/17
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6.1.5 RDDPM (0Ah): Read Display Power Mode
0AH RDDPM (Read Display Power Mode )
Inst/ Para | D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 | DO | (Code)
RDDPM 0 1 1 - 0 0 0 0 1 0 1] 0 | (0An)
1s!
parameter ! ! ! ) ) ] ) ) ] ) ) ) )
2nd
1 1 0 BSTON | IDMON | PTLON | SLPOUT | NORON | DISON | D1 | DO 08h
parameter

NOTE: “-*“ Don't care

This command indicates the current status of the display as described in the table below:
Bit Description Value
BSTON Booster Voltage Status “1"=Booster on, “0"=Booster off
IDMON Idle Mode On/Off “1” = |dle Mode On, “0"= dle Mode Off
L PTLON Partial Mode On/Off “1” = Partial Mode On, “0” = Partial Mode Off
Description
SLPOUT | Sleep In/Out “1” = Sleep Out, ‘0" = Sleep In
NORON | Display Normal Mode On/Off | “1” = Normal Display, “0” = Partial Display
DISON Display On/Off “1” = Display On, 0" =.Display Off
D1 Not Used ‘0"
DO Not Used ‘0"
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On,-ldle 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 08h (0000_1000)
S/W Reset 08h (0000 _1000)
H/W Reset 08h (0000_1000)
T T T T I
) I Legend |
Serial I/F Mode Parallel I/F Mode : I
|
| |
| |
| |
RDDPM(OAR RDDPM(0Ah) | _I
. |
....................................................... Host |
Y Y Driver : I
splay |
Flow Chart
ow har / Send D [7:0] / / Dummy Read : :
. .
| |
| |
/ Send D [7:0] / | - |
| |
| Sequential |
| transfer |
| |
L J
2006/11/17
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6.1.6 RDDMADCTR (0Bh): Read Display MADCTR

0BH RDDMADCTR (Read Display MADCTR)
Inst / Para D/CX | WRX | RDX D17-8 | D7 | D6 | D5 | D4 D3 D2 D1 DO (Code)
RDDMADCTR 0 1 - 0 0 0 0 1 0 1 1 (0Bh)
1% parameter 1 i - - - - - - - - - -
2" parameter 1 1 MX | MY | Mv | ML | RGB | MH D1 DO 00h
NOTE: “-*“ Don’t care
This command indicates the current status of the display as described in the table below:
Bit Description Value
MX Row Address Order “1"=Decrement, “0"=Increment
MY Column Address Order “1"=Decrement, “0”"=Increment
MV Row/Column Order (MV) “1”= Row/column exchange (MV=1)
Deseription 7o 1O= :\‘Colzr)m; |f(|v|vh=$) to Bott
= efresh Top to Bottom
Scan Address Order ‘0’ =LCD Refresh Bottom to Top
RGB RGB/BGR Order “1"=BGR, “0"=RGB
MH Display data latch order ‘1’ =LCD Refresh left to right
‘0’ =LCD Refresh left to right
D1 Not Used ‘0"
DO Not Used ‘0"
Restriction
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Qut 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 D0)
Default Power On-Sequence 00h ( 0000 _0000)
S/W Reset No change
T T T T T |
Serial I/F Mode Parallel I/F Mode : Legend :
| |
e fuel |
RDDMADCTR (0Bh) RDDMADCTR (0Bh) : :
....................................................... . |/ e /)
Y \4 Driver : :
/ Send D [7:0] / / Dummy Read | |
Flow Chart * : :
/ Send D [7:0] : :
: l
| |
o D)
| |
L e J
2006/11/17
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6.1.7 RDDCOLMOD (0Ch): Read Display Pixel Format
OCH RDDCOLMOD (Read Display Pixel Format)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDCOLMOD 0 1 1 - 0 0 0 0 1 1 0 0 (0Ch)
1% parameter 1 1 i - - - - - - - - - -
2 parameter 1 1 1 - VIPF3 | VIPF2 | VIPF1 | VIPFO | D3 | IFPF2 | IFPF1 | IFPFO 66h
NOTE: “-*“ Don’t care
This command indicates the current status of the display as described in the table below:
Bit Description Value
VIPF3 “01017=16 bit/pixel (1 times data transfer)
VIPF2 “01107=18 bit/pixel (1 times data transfer)
RGB Interf: Color F t
VIPF1 niertace Lolor Forma “11107=6 bit/pixel (3 times data transfer)
VIPFO The others = not defined
Description D3 “0” (Not Used)
IFPF2 “0117=12 bit/pixel ( RGB 4,4,4-bity
Control Interface Color “1017=16 bit/pixel ( RGB 5,6,5-bity
Format “110"=18 bit/pixel ( RGB 6,6,6-bits
The others = not defined
D1
DO
Restriction -
Status Availability
Regist Normal Mode-On, Idle Mode Off, Sleep Out Yes
egister
4g .. Normal Mode-On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off; Sleep Qut Yes
Partial. Mode On, Idle-Mode On, Sleep Out Yes
Sleep.In Yes
Status Default Value
Default Power On Sequence 66h (18 bit/pixel)
S/W Reset No Change
H/W Reset 66h (18 bit/pixel)
T T T T T |
Serial I/F Mode Parallel I/F Mode : Legend :
| |
' '
| |
RDDCOLMOD(0Ch) DDCOLMOD(0Ch) | |
....................................................... O
\ \ Driver : :
/ Send D [7:0] / / Dummy Read : :
|
Flow Char i | < > |
| |
/ seanpn ey
|
| |
| Sequential |
| transfer |
| |
I, |
2006/11/17
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6.1.8 RDDIM (0Dh): Read Display Image Mode

ODH RDDIM (Read Display Image Mode
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 | D3 D2 D1 DO (Code)
RDDIM 0 1 1 - 0 0 0 0 1 1 0 1 (0Dh)
1% parameter 1 1 i - - - - - - - - - -
2™ parameter 1 1 1 - VSSON D6 INVON D4 D3 GCS2 GCS 1 GCS 0 00h

NOTE: “-" Don't care

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

Bit Description Value
VSSON | Vertical Scrolling On/Off “1” = Vertical scrolling is On, “0” = Vertical scrolling is Off
D6 Horizontal Scrolling On/Off | “0” (Not used)
INVON | 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)
GCS2 “000” = GCO (Gamma 2.2)
GCS1 “001” = GC1 (Gamma 1.8)
GCS0 Gamma Curve Selection “010” = GC2 (Gamma 2.5)
“011” = GC3 (Gamma_1.0)
”100” to “111” = Not defined
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 00h (0000_0000)
S/W Reset 00h (0000_0000)
Legend
Serial I/F Mode Parallel I/F Mode
RDDIM;ODh; RDDIM;ODh; Paameter
_______________________________________________________ Host.
Y

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

v

/ Send D [7:0]

Mode

|

| |
| |
| |
| |
| |
| |
| |
| |
| |
| _ |
\i Driver : Display :
| |
| |
| |
| |
| |
| |
| |
| |
| |

2006/11/17
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6.1.9 RDDSM (0Eh): Read Display Signal Mode
OEH RDDSM (Read Display Signal Mode)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)
RDDSM 0 1 1 - 0 0 0 0 1 1 1 0 (OEh)
1% parameter 1 1 it - - - - - - - - - -
2nd parameter 1 1 1 - TEON | TELOM | HSON VSON | PCKON | DEON D1 DO 00h
NOTE: “-*“ Don’t care
This command indicates the current status of the display as described in the table below:
Bit Description Value
TEON Tearing Effect Line On/Off “1” = 0n, “0” = Off
TELOM | Tearing effect line mode “0” = modef, “1” = mode2
- HSON Horizontal Sync. (RGB I/F) On/Off “1”=0n, “0” = Off
Description -
VSON Vertical Sync. (RGB I/F) On/Off “1”=0n, ‘0" = Off
PCKON | Pixel Clock (PCLK, RGB I/F) On/Off “1” = 0n, ‘0" = Off
DEON Data Enable (DE, RGB I/F) On/Off “1”=0n, ‘0" = Off
D1 Not Used “1”=0n, ‘0" = Off
DO Not Used “1” = 0On, ‘0" = Off
Restriction -
Status Availability
Reist Normal Mode On, Idle Mode Off, Sleep Out Yes
cgister
.g . Normal Mode On, Idle Mode On, Sleep Out Yes
Auvailability -
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 00h (0000_0000)
S/W Reset 00h (0000_0000)
T T T T T |
: Legend |
|
Serial I/F Mode Parallel I/F Mode : :
| |
— 7 : :
RDDSM(OEh RDDSM(0Eh) ::
_______________________________________________________ Host. | : |
\ 4 Y Driver | |
Flow Chart / Send D [7:0] / / Dummy Read ! !
| |
| Mode |
¥ =)
/ Send D [7:0] : :
' D)
| |
L 1
2006/11/17
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6.1.10 RDDSDR (0Fh): Read Display Self-Diagnostic Result

OFH RDDSD (Read Display Self-Diagnostic Result)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDSDR 0 I 1 - 0 0 0 0 1 1 1 1 (OFh)
1% parameter 1 1 i - - - - - - - - - -
2™ parameter 1 1 1 - RELD | FUND | ATTD | BRD | D3 D2 D1 DO 00h

NOTE: “-" Don’t care

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

Bit Description Value
RELD Register Loading Detection See section 5.9.1
FUND Functionality Detection See section 5.9.2
Description ATTD Chip Attachment Detection See section 5.9.3
BRD Display Glass Break Detection | See section 5.9.4
D3 Not Used ‘0"
D2 Not Used ‘0"
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 00h (0000_0000)
S/W Reset 00h (0000_0000)
Legend
Serial I/F Mode Parallel I/F Mode

[ RoDSD(OFN) | | RDDSD;OFh; |

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
....................................................... Host. 1 |
Flow Chart Y Y Driver : :
| |
| |
| |
| |
| |
| |
| |
| |
| |

Y
/ Send D [7:0] /

2006/11/17
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6.1.11 SLPIN (10h): Sleep In

10H SLPIN (Sleep In)
Inst / Para D/CX WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
SLPIN 0 1 1 - 0 0 0 1 0 0 0 0 (10h)

1% 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 k< Blank STOP
| Memory scan operation _ sToP
) f0\V2
| DC/DC Converter | Discharge
Description
| DC/DC Converter | oV
| DC/DC Converter | ov
| DC/DC Converter | ov
| Reset pulse for circuit inside panel | RESET
-MPU interface and memory are still working and the memory ki its content:
-This command hasno effect. when module-is already in sleep innmode. Sleep In Mode can only be exit by the Sleep
Out Command (11h).
=It will be necessary to wait Smsec before sending next command, this is to allow time for the supply voltages and
Restriction clock circuits to stabilize:
-It will be.necessary to wait /20msec after sending Sleep Out command (when in Sleep In Mode) before Sleep In
command can be sent:
Status Availability
Reist Normal Mode On, Idle Mode Off, Sleep Out Yes
egister
.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 Sleep in mode
S/W Reset Sleep in mode
2006/11/17
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-1t 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 I Legend |
SPLIN DC/DC | |
| |
Y | |
Y | |
3 [ e/
Display whole blank top{ | |
screen (Automatic Internal ' |
Flow Chart No effect to DISP Oscillator : e :
ON/OFF Command) | |
v | |
Sleep In Mode : :

|
) | Sequential :
Drain charge | transfer |
from LCD panel | |
LN\ > |

2006/11/17
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6.1.12 SLPOUT (11h): Sleep Out

11H SLPOUT (Sleep Out)
Inst / Para D/CX WRX | RDx [ D17-8 | D7 | D6 | b5 | D4 | D3 | D2 | D1 | DO | (Code)
SLPOUT 0 1 1 - olo|]o 1 o|lo] o 1 (11h)

1% 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 ><§Iemory Conlenb
(If DISPON 29h is set) 7

[ Memory sca operaion | st T
- START,
EENTETLTTTEEECE

Description | DC/DC Converter | ov Charge
| DC/DC Converter | OV
| DC/DC Converter | OV
| DC/DC Converter | 0V
| Reset pulse for circuit inside panel |RESET
This command-hasno effect when.module is already-in sleep out mode.-Sleep Out Mode can only be exit
by the Sleep In Command (10h).
Tt-will be necessary to'wait Smsec before sending next command, this is to allow time for the supply voltages and clock circuits to
stabilize.
Restriction | (NT3916 loads all default values of extended and test command to the registers during this Smsec 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
NT3916 is already Sleep-Out —mode.
NT3916 is doing self-diagnostic functions during this 5msec. See also section 5.14. It will be necessary to wait
120msec after sending Sleep In command (when in Sleep Out mode) before Sleep Out command can be sent.
Status Availability
Reist Normal Mode On, Idle Mode Off, Sleep Out Yes
cgister
.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
Power On Sequence Sleep in mode
Default S/W Reset Sleep in mode
H/W Reset Sleep in mode
2006/11/17
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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.

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

DISP ON/OFF
Commands)

\

Start Internal
Oscillator

‘am
k=R
5
=]

\ v
Flow Chart Start
DC-DC Display Memory Mode
Converter contents in accordance
with the current Sequential
command table settins transfer
Y =2 \N\\\ \
Charge Offset
voltage for LCD
Panel v
Sleep Out Mode
2006/11/17

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.

135

Version 1.01




q N@VATEK NT3916

6.1.13 PTLON (12h): Partial Display Mode On

12H PTLON (Partial Display Mode On)
Inst / Para D/CX WRX | RDX | D17-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO (Code)
PTLON 0 1 1 - 0 0 0 1 0 0 1 0 (12h)
1% parameter No Parameter -

NOTE: “-" Don’t care

-This command turns on Partial mode. The partial mode window is described by the Partial Area command
- (30H)
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)
2006/11/17
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6.1.14 NORON (13h): Normal Display Mode On

13H NORON (Normal Display Mode On)
Inst / Para D/CX WRX | RDX | D17-8 | D7 | D6 | D5 | D4 | b3 | D2 | D1 | DO (Code)
NORON 0 1 1 - 0 0 0 1 0 0 1 1 (13h)
1% parameter No Parameter -

NOTE: “-" Don’t care

-This command returns the display to normal mode.
L. -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.
L. -This command has no effect when Normal Display mode is active.
Restriction
Status Availability
Reist Normal Mode On, Idle Mode Off, Sleep Out Yes
egister
.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 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
2006/11/17
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6.1.15 INVOFF (20h): Display Inversion Off

20H INVOFF (Display Inversion Off)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
INVOFF 0 i 1 - 0 0 1 0 0 0 0 0 (20h)
1% 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
Description
Restriction This command has no effect when module is already inversion off mode.
Status Availability
Repist Normal Mode On, Idle Mode Off, Sleep Out Yes
egister
.g .. 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
Default Power On Sequence Display Inversion off
S/W Reset Display Inversion off
H/W Reset Display Inversion off
T T T T T |
: Legend |
|
( Display Inversion : ‘/l :
On Mode : command :
|
| / Parameter / :
| |
| |
INVOFFQ0h) | |
Flow Chart ¢ : :
. .
| |
. . |
Display Inversion | Mode |
|
OFF Mode | Sequential :
: transfer |
|
- - ]
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6.1.16 INVON (21h): Display Inversion On

21H INVON (Display Inversion On)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
INVON 0 i 1 - 0 0 1 0 0 0 0 1 (21h)
1% parameter No Parameter -

NOTE: “-" Don’t care

This command is used to enter into 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.
(Example)
Memory
Description
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 ModeOn, 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 T T T T T I
: Legend |
|
( Display Inversion > : ‘_’_//—’”l :
On Mode ! command !
|
| / Parameter / :
| |
I : I
INVON (21h) ! !
Fow Char | |
\ 4 ! |
| |
Display Inversion | Mode |
|
OFF Mode | Sequential :
: transfer [
|
P ]
2006/11/17
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6.1.17 GAMSET (26h): Gamma Set

26H GAMSET (Gamma Set)
Inst/Para | D/CX | WRX | RDX | D17-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO | (Code)
GAMSET 0 i 1 - 0 0 1 0 0 1 0 1 (26h)
1% parameter | 1 i 1 - Gc7 |Gee | Ges | Gea | Ges | Ge2 | Ge1 | Geo | 01h

NOTE: “-" Don’t care

-This command is used to select the desired Gamma curve for the current display. A maximum of 4 curves can
be selected. The curves are defined in section 5.5The curve is selected by setting the appropriate bit in the
arameter as described in the Table.
GCI7:0] Parameter Curve Selected
Descrinti 01h GCO Gamma .2.2
ription
eseripio 02h GC1 Gamma 1.8
04h GC2 Gamma 2.5
08h GC3 Gamma 1.0
Note: All other values are undefined.
Restricti -Values of GC [7:0] not shown in table above are invalid and will not change the current selected Gamma curve
riction
estrictio 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
Partial Mode
T T T T T |
: Legend |
[Gamserasn | : =
| |
|
¢ | / Parameter / :
| |
Ist Parameter: GC[7:0] : [
Flow Chart | Sy :
|
! |
| |
! !
New Gamma : :
Curve Loaded | Sequential |
: transfer :
- 1
2006/11/17
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6.1.18 DISPOFF (28h): Display Off

28H DISPOFF (Display Off)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
DISPOFF 0 i 1 - 0 0 1 0 1 0 0 0 (28h)
1% 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)
Memory Display
Description C I C I
S L L
W) S| N | -
I:: > ]
— S | N | S | N -
; : LI
1]
Restriction This command has no effect when module is already in Display. Off mode.
Status Availability
A4 Normal Mode-On, Idle Mode Off, Sleep Out Yes
egister
.g \\ Normal‘Mode On;, Idle Mode On, Sleep Out Yes
Availability
Partial Mode Ony 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 e
Display On | cgen :
Mode | |/| :
: command :
: / Parameter / :
1 1
b : '
Flow Chart | 1spay |
v | |
1
Display Off | |
Mode : :
| Sequential |
: transfer :
S i
2006/11/17
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6.1.19 DISPON (29h): Display On

29H DISPON (Display On)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
DISPON 0 1 1 - 0 0 1 0 1 0 0 1 (29h)
1% 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

Description |::>

Restriction -This command-has no effect when medule is already in Display On mode.
Status Availability
. Normal-Mode On, Idle-Mode Off, Sleep Out Yes
Register
\ (L. 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
2006/11/17
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T T T T T T |
Display Off : Legend :
Mode ! |/| :
: command :
:/ Parameter /|
! |
e | b |
Flow Chart : :
i !
VA IR —rr—
Mode | Mode :
I - |
R
: transfer :
- - - — = i
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6.1.20 CASET (2Ah): Column Address Set
2Ah CASET (Column Address Set)

Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)

CASET 0 i 1 - 0 0 1 0 1 0 1 0 (2Ah)
1% Parameter 1 i 1 - XS15 | XS14 | XS13 | XS12 | XS11 | XS10 | XS9 | XS8
2™ Parameter 1 i 1 - XS7 | xs6 | xs5 | xs4 | xs3 | xs2 | xs1 | XS0
3" Parameter 1 i 1 - XE15 | XE14 | XE13 | XE12 | XE11 | XE10 | XE9 | XE8
4™ Parameter 1 i 1 - XE7 | Xe6 | XE5 | XE4 | XE3 | XE2 | XE1 | 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.

-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.

(Example)

[ xsuso | |

v

XE [15:0]

v

A\ N\
L2 \\ N
Description \C _aM__
=
1 1
e
1 1
—A\G-J)
) 1
ERA N\~
1 1
WRER | T\ | Vg
1 )
—_——
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.
1. 176X220 memory base (GM="00")
(Parameter range: 0<XS[15:0]< XE[15:0]<175) , MV="0"
(Parameter range: 0<XS[15:0]< XE[15:0]<219) , MV="1"
2. 176X176 memory base (GM="01")
Restriction (Parameter range: 0<XS[15:0]< XE[15:0]<175) , MV="0"
(Parameter range: 0<XS[15:0]< XE[15:0]<175) , MV="1"
3. 176X132 memory base (GM="11")
(Parameter range: 0<XS[15:0]< XE[15:0]<175) , MV="0"
(Parameter range: 0<XS[15:0]< XE[15:0]<131) , MV="1"
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
2006/11/17
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1. 176X220 memory base (GM="00")
Default Value
Status
XS [15:0] XE [15:0] (MV=0) | XE [15:0] (MV=1)
Power On Sequence 0000h 00AFh (175d)
S/W Reset 0000h 00AFh (175d) | 00DBh (219d)
H/W Reset 0000h 00AFh (175d)
2. 176X176 memory base (GM="01")
Default Value
Status
Default XS [15:0] XE [15:0] (MV=0) | XE [15:0] (MV=1)
Power On Sequence 0000h 00AFh (175d)
S/W Reset 0000h 00AFh (175d) | 00AFh (175d)
H/W Reset 0000h 00AFh (175d)
3. 176X132 memory base (GM="11")
Default Value
Status
XS [15:0] XE [15:0] (MV=0) | XE [15:0] (MV=1)
Power Op_Sequerce 0000t OOAFT(175d)
(_ SIW Reset 0000h 00AFh (175d) |\ \|_—0083h (131d) )
H/W Reset 0000h 00AFh (175d)
15t & 2nd Parameter: XS[15:0]
3rd & 4t Parameter : XE[15:0]
1st & 2na Parameter: YS[15:0]
3rd & 4n Parameter : YE[15:0] - — —— |
: Legend |
| |
Feeul |
RAMWR (2Ch) ] |
If Needed | |
> =
| I
I |
| .
Image Data : :
D1[17:0],D2[17:0]...Dn[17:0] : :
! !
| I
I |
| I
!
J I —— !
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6.1.21 RASET

2Bh): Row Address Set

2Bh

RASET (RowAddress Set

Inst / Para

D/CX

WRX | RDX | D17-8 D7 D6

D5

D4

D3

D2

D1 DO

(Code)

RASET

0

- 0 0

1

0

(2Bh)

15! Parameter

1

- YS15 | YS14

YS13

YS12

YS11

YS10

YS9 | YS8

2" Parameter

1

- YS7 YS6

YS5

YS4

YS3

YS2

YS1 | YSO

3" Parameter

- YE15 | YE14

YE13

YE12

YE11

YE10

YEO | YE8

4™ Parameter

el el e e
[N [N QRN N NN

YE6

YES

YE4

YE3

YE2

YE1 | YEO

NOTE: “-" Don’t care

Description

(Example)

YS [15:0]

YE [15:0]

-This command is used to define area of frame memory where MPU can access.
-This command makes no change on the other driver status.
-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.

Restriction

ignored.
1. 176X220 memory base (GM="00")

2. 176X176 memory base (GM="01")

3. 176X132 memory base (GM="11")

YS [15:0] always must be equal to or less than YE [15:0]
When Y S [15:0] or YE [15:0] are greater than maximum row address like below, data of out of range will be

(Parameter range: 0<YS[15:0]< YE[15:0]<219) , MV="0"
(Parameter range: 0<YS[15:0]< YE[15:0]<175) , MV="1"

(Parameter range: 0<YS[15:0]< YE[15:0]<175) , MV="0"
(Parameter range: 0<YS[15:0]< YE[15:0]<175) , MV="1"

(Parameter range: 0<YS[15:0]< YE[15:0]<131) , MV="0"
(Parameter range: 0<YS[15:0]< YE[15:0]<175) , MV="1"

Register
Auvailability

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

2006/11/17
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1. 176X220 memory base (GM="00")

Default Value

Status
YS [15:0] YE [15:0] (MV=0) | YE [15:0] (MV=1)
Power On Sequence 0000h 00DBh (219d)
S/W Reset 0000h 00DBh (219d) | 00AFh (175d)
H/W Reset 0000h 00DBh (219d)

2. 176X176 memory base (GM="01")

Default Value

Status
Default XS [15:0] XE [15:0] (MV=0) | XE [15:0] (MV=1)
clad Power On Sequence 0000h 00AFh (175d)
S/W Reset 0000h 00AFh (175d) | 00AFh (175d)
H/W Reset 0000h 00AFh (175d)
3. 176X132 memory base (GM="11")
Default Value
Status
XS [15:0] XE [15:0] (MV=0) | XE [15:0] (MV=1)
Power On Sequence 0000h 0083h (131d)
S/W Reset 0000h 0083h.(131d) | 00AFh (175d)
H/W Reset 0000h 0083h(131d)
Partial Mode
i If Needed
1st &2nd Parameter: XS[15:0]
3rd & 4t Parameter: XE[15:0]
RASET (2Bh)
1st & 2nd Parameter: YS[15:0]

Flow Chart 31 & 4n Parameter: YE[15:00 /e — — — — |
: Legend |
| |

N | l———-""""——’—————l |

RAMWR (2Ch) : command :

:/ Parameter / :

1 l

| |

Image Data [ |

> s | |

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

! !

| |

| |

| |

| .

A/\ J I —— j
2006/11/17
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6.1.22 RAMWR (2Ch): Memory Write

2Ch RAMWR (Memory Write)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RAMWR 0 1 1 - 0 0 1 0 1 1 0 0 (2Ch)
1% Parameter 1 0 1 D17-8 D7 D6 D5 D4 D3 D2 D1 DO -
1 1 1 -
N Parameter 1 1 1 D17-8 D7 D6 D5 D4 D3 D2 D1 DO -

NOTE: “-" Don’t care

-This command is used to transfer data 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 section 5.2.4)
-Then D [17:0] is stored in frame memory and the column register and the row register incremented as section
524
-Sending any other command can stop Frame Write.
In all color modes, there is no restriction on length of parameters.
1. 176X220 memory base (GM="00")
176x220x18-bit memory can be written by this command
Memory range: (0000h, 0000h) -> (00AFh, 0DBh)
2. 176X176 memory base (GM="01")
Restriction 176x176x18-bit memory can be written by this command
Memory range: (0000h, 0000h) ->(00AFh, 0AFh)
3. 176X132 memory base (GM="11")
176x132x18-bit memory can be written by this command
Memory range: (0000h; 0000h) ->(00AFh, 084h)
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
2006/11/17
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Legend

/ Parameter /

—Fawr oy |

Image Data

Flow Chart D1[17:0],D2[17:0]... Dn[17:0] Display
transfer
e o 3
2006/11/17
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6.1.23 RGBSET (2Dh): Color Setting for 4K, 65K and 262K

2Dh RGBSET (Color Setting for 4K, 65K, and 262K
Inst / Para D/CX | WRX | RDX | D17-8 | D7 | D6 | D5 D4 D3 D2 D1 DO | (Code)
RGBSET 0 i 1 - o]o 1 0 1 1 0 1 (2Dh)
1% parameter 1 1 1 - - | - | rRoO5 | ROO4 | ROO3 | ROO2 | ROO1 | ROOO -
1 0 1 - - - | Rnn5 | Rnn4 | Rnn3 | Rnn2 | Rnn1 | RnnO -
32" parameter 1 1 1 - - | - | R315 | R314 | R313 | R312 | R311 | R310 -
33" parameter | ¢ 4 1 - - | - | coo5 | coos | Goo3 | Gooz2 | Goot | Gooo -
1 1 1 - - - ] Gnn5 | Gnn4 | Gnn3 | Gnn2 | Gnn1 | GnnO -
96" parameter [ 1 4 1 - - | - | 635 | G634 | G633 | G632 | GB31 | GB30 -
97" parameter 1 1 1 - - | - | Boo5 | BOO4 | BOO3 | BoO2 | BOO1 | BOOO -
1 0 1 - - - Bnn5 | Bnn4 | Bnn3 | Bnn2 | Bnn1 | BnnO -
128" parameter | 1 i 1 - - | - | B315 | B314 | B313 | B312 | B311 | B310 -

NOTE: “-*“ Don't care

This command is used to define the LUT for 12bit-to-18bit / 16-bit -to-18-bit 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.

Description In this condition, 4K-color (4-4-4), and 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:
L. Do not send any command before the last data is sent or LUT is not defined correctly.
Restriction
Status Availability
Register 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 See Section 8.18
S/W Reset Contents of the look-up table protected
H/W Reset See Section 8.18
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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.

150 Version 1.01




q N@VATEK NT3916

Partial Mode —————————
Legend

|

| |

| |

| |

| |

| |

| |

| |

| |

1% Parameter: : :
s . |

64" Parameter: : :
65" Parameter: | |
1 I I

| |

| |

| |

| |

| |

| |

1

Flow Chart

128" Parameter:
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6.1.24 RAMRD (2Eh): Memory Read

2Eh RAMRD (Memory Read
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)
RAMRD 0 i 1 - 0 0 1 0 1 1 1 0 (2Eh)
1%t Parameter 1 1 1 - - - - - i . - - R
2" Parameter 1 1 1 - D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 -
1 1 1 -
N Parameter 1 1 1 - Dn7 | Dn6 | Dn5 | Dn4 | Dn3 | Dn2 | Dn1 | DnO -

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 5.2.4)

D ipti
eseription -Then D[17:0] is read back from the frame memory and the column register and the row register
incremented as section 5.2.4
-Frame Read can be 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 lines for
image data.
In all color modes, the Frame Read is always 24-bit and there isno restriction on length of parameters. Note — Memory
Restriction . . .
Read is only possible via the Parallel Interface.
Status Availability
Reist Normal Mode On, Idle Mode Off, Sleep Out Yes
egister
.g . Normal Mode On, Idle Mode On, Sleep Out Yes
Availability -
Partial-Mode On, Idle Mode Off, Sleep Qut Yes
Partial Mode On,ldle Mode On, Sleep-Out Yes
Sleepn 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
RAMRD (2Eh)
\«— - — — — — 1
¢ | Legend !
/ Dummy Read / : l//l :
: command I
: / Parameter / :
1 l
! - l
Image Data ! Display > !
Flow Chart D1[17:0],D2[17:0].. Dn[17:0] | !
1 1
: C Mode ) :
l
| Sequential l
: transfer :
Any Command - _ H
2006/11/17
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6.1.25 PTLAR (30h): Partial Area

30h PTLAR (Partial Area)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 D0 | (Code)
PTLAR 0 1 1 - 0 0 1 1 0 0 0 0 (30h)
1% parameter 1 1 1 - PsL15 | PsL14 | PsL13 | PsL12 | psL11 | PSL10 | PSLY | PsL8 -
2" parameter 1 1 1 - psL7 | Psté | psts | psta | psL3 | psL2 | PSLt | PSLO -
3" parameter 1 i 1 - PEL15 | PEL14 | PEL13 | PEL12 | PEL11 | PEL10 | PEL9 | PEL8 -
4" parameter 1 1 1 - PEL7 | PEL6 | PEL5 | PEL4 | PEL3 | PEL2 | PEL1 | PELO -

NOTE: “-" Don’t care

-This command defines the partial mode’s display area.
-There are 4 parameters associated with this command, the first defines the Start Row (PSL) and the second the End Row (PEL),
as illustrated in the figures below. PSL and PEL refer to the Frame Memory row address counter.

-If End Row > Start Row when MADCTL ML=0:

Start Row

Non-displaying Area

// /// /// ////// .
//%//////

Partial Display Area

PEL [15:0]

End Row Non-displaying Area
-If End Row.>Start Row when MADCTL ML=1:
End Row Non-displaying Area

.

Description
// // 7 / 700
////// Partial Display Area
/ //// //
Start Row Non-displaying Area
-If End Row < Start Row when MADCTL ML=0:
End Row
PEL [15:0]
Non-displaying Area Partial Display Area
PSL [15:0]
Start Row
-If End Row = Start Row then the Partial Area will be one row deep.
2006/11/17
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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
1. 176X220 memory base (GM="00")
Status Default Value
PSL [15:0] PEL [15:0]
Power On Sequence
S/W Reset 0000h 00DBh
H/W Reset
2. 176X176 memory base (GM="01")
Status Default Value
PSL [15:0] PEL [15:0]
Default
Power On Sequence
S/W Reset 0000h 00AFh
H/W Reset
3. 176X132 memory base (GM="11")
Status Default Value
PSL [15:0] PEL [15:0]
Power On Sequence
S/W Reset 0000h 0083h
H/W Reset
1. To Enter Partial Mode 2. To Exit Partial Mode
C Partial Mode >
Optional
15'& 2" Parameter: To prevent
PSL[15:0] Tearing Effect
v Image display
38 4" Parameter:
PEL[15:0] NORON(13h)
C Partial Mode OFF > L _L_eg_e;d_ - _:
Flow Chart : :
I
< Partial Mode ) RAMRW(Ch) ! E
1/ Purameter /|
I I
Image Data : :
DI1[17:0], D2[17:0] : !
..... Dn[17:0] | |
| |
; :
: Sequential :
DISPON(29h) , tramefer A1
Lo _____ j
2006/11/17
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6.1.26 SCRLAR (33h): Scroll Area

33h SCRLAR (Scroll Area)

Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)

SCRLAR 0 i 1 - 0 0 1 1 0 0 1 1 (33h)
1% parameter 1 4 1 - TFA15 | TFA14 | TFA13 | TFA12 | TFA11 | TFA10 | TFA9 | TFAS -
2™ parameter 1 0 1 - TFA7 | TFA6 | TFAs | TFA4 | TFA3 | TFA2 | TFA1 | TFAO -
3" parameter 1 0 1 - VSA15 | VSA14 | VSA13 | VSA12 | VSA11 | VSA10 | VSA9 | VSA8 -
4" parameter 1 1 1 - vsA7 | vsae | vsas | vsa4 | vsAa3 | vsAa2 | vsa1 | vsao -
5" parameter 1 0 1 - BFA15 | BFA14 | BFA13 | BFA12 | BFA11 | BFA10 | BFA9 | BFAS -
6" parameter 1 i 1 - BFA7 | BFA6 | BFA5 | BFA4 | BFA3 | BFA2 | BFA1 | BFAO -

NOTE: “-" Don’t care
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Description

This command defines the Vertical Scrolling Area of the display.
When MADCTL ML=0

— The 15t & ond parameter TFA [15:0] describes the Top Fixed Area (in No. of lines from Top of the Frame
Memory and Display).

—The 34 & 4th parameter 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.

— The Sth & 6th parameter BFA [15:0] describes the Bottom Fixed Area (in No. oflines fromTFA, Bottom
of the Frame Memory and Display).

— TFA, VSA and BFA refer to the Frame Memory row address

(0,0)

Top Fixed Area i
TFA [15:0 Non-displaying Area
/ / First line read from
/ / frame memory
7 /
Scroll Area //
VSA [15:0
/ / // / /
Bottom Fixed Area
BFA [15:0 Non-displaying Area

When MADCTL ML~=1
__The 15t & 20d  parameter TFA [15:0] describes the. Top\Fixed Area (in No. of lines from Bottom of the Frame
Memory and Display).

_The3rd & 4th  parameter VSA [15:0] describesthe 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.

_The Sth & @' | parameter-BFA [15:0] describes the Bottom Fixed Area (in No. of lines fromrpp, Top)
of the-Frame Memory and Display).

(0.0)

Bottom Fixed Area

Non-displaying Area

Scroll Area
VSA [15:0

/// //
/Z//%/Z//%/

First line read from
frame memory

Top Fixed Area
TFA [15:0

Non-displaying Area

See Section5.2.4 for details of the Memory to Display Mapping.

The condition is TFA+VSA+BFA=220 in 176RGBx220(GM="00")
The condition is TFA+VSA+BFA=176 in 176RGBx176(GM="01")

Restriction  |The condition is TFA+VSA+BFA=132 in 176RGBx132(GM="11")
-otherwise scrolling mode is undefined.
-In Vertical Scroll Mode, MADCTR parameter MV should be set to ‘0’-this only affects the Frame Memory 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
2006/11/17
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1. 176X220 memory base (GM="00")

Default Value

Status TFA[15:0] VSA [15:0] BFA[15:0]
Power On Sequence
S/W Reset 0000h 00DCh 0000h
H/W Reset
2. 176X176 memory base (GM="01")
Status Default Value
TFA[15:0] VSA[15:0] BFA[15:0]
Default
Power On Sequence
S/W Reset 0000h 00BOh 0000h
H/W Reset
3. 176X132 memory base (GM="11")
Status Default Value
TFA[15:0] VSA[15:0] BFA[15:0]
Power On Sequence
S/W Reset 0000h 0084h 0000h
H/W Reset
2006/11/17
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1.To enter Vertical Scroll Mode:

Normal Mode

=
@
[
@
B
=%

N

/ 1st & 2nd Parameter : TFA[15:0] /

* Parameter
/ 3rd & 4th Parameter VSA [15:0]
Y

/ 5th & 6th Parameter BFA [15:0] /

Mode

R

|
|
|
|
|
|
|
|
|
|
|
Display |
|
|
|
|
|
|
|
|
|
|

i

Sequential
transfer.
L J
/ 1st & 2nd Parameter XS [15:0] /
Y
/ 3rd & 4th Parameter XE [15:0] / Redefines the Frame
Memory Window that.the
> scroll data will be written
RASET (2Bh) to.
See NOTE
/ 1st & 2nd Parameter YS [15:0] /
Only
required ¥
for / 3rd & 4th Parameter YE [15:0] /
Flow Chart non-rolling _/
scrolling
Optional - It may be
MADCTR (36h) necessary to redefine
the frame Momery Write
Direction
Parameter : MY ,MX;MV,ML,MH, RGB
Scroll Image
Data
o
/ 1st & 2nd Parameter SSA [15:0] /
Scroll Mode
NOTE: The Frame Memory Window size must be defined correctly otherwise undesirable image will be displayed.
2006/11/17
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2. Continuous Scroll:

} Legend }
| |
—
~ | |
—oserem e ]
| |
Y o )|
1st &2nd P ter XS[15:0 / |
s nd Parameter XS|[ ] } }
| |
/ 3rd & 4th Parameter XE[15:0] / | |
| |
G
| |
S——
Only
required / 1st & 2nd Parameter YS[15:0] /
for 1
non-rolling
scrolling / 3rd & 4th Parameter YE[15:0] /
Scroll Image
Data
—
Flow Chart / 1st & 2nd Parameter SSA[15:0] /
3. To Exit Vertical Scroll Mode:
C Scroll Mode >
+ (Optional )
To prevent
I DISOFF (28h) Tearing Effect
Image Display
| NORON (13h)/ PTLON (12h)
v
C Scroll Mode OFF )
v
I RAMRW (2Ch)
v
Image Data
D1[17:0], D2[17:0]
NOTE: Scroll Mode can be exit by both the Normal Display Mode On(13h) and Partial Mode On (12h)
commands.
2006/11/17
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—
6.1.27 TEOFF (34h): Tearing Effect Line OFF
34h TEOFF (‘I'earing Effect Line OFF)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
TEOFF 0 1 1 - 0 0 1 1 0 1 0 0 (34h)
1% 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
Restriction -This command has no effect when Tearing Effect output is already OFF.
Status Availability
Reist Normal Mode On, Idle Mode Off, Sleep Out Yes
cgister
.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
Default Value
Status
RCM="00" RCM="01"
Default
Power On Sequence Off On
S/W Reset Off On
H/W Reset Off On
- T T T T T |
< TE Line Output ON > : Legend :
| I
I |
| |
: |
TEOFF (34h) |/ Parameter /:
I I
| I
¥ | Display |
Flow Chart : !
TE Line Output OFF | :
| |
! !
: Sequential :
: transfer :
L ]

2006/11/17
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6.1.28 TEON (35h): Tearing Effect Line ON

35h TEON (Tearing Effect Line ON)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
TEON 0 1 1 - 0 0 1 1 0 1 0 1 (35h)
Parameter 1 0 1 - - - - - - - - M 00h
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).
[\ dl ‘»dh
;’:(:'1(;\41 Time 7£ )
Description —When M="0": The Tearing Effect Output line consists of V-Blanking information only.
L Ly e L

Vertival Time
Scale

—When M="1":  The Tearing Effect Output line consists of both V-Blanking and H-Blinking information.

Note: During Sleep In Mode with Tearing Effect Line On, Tearing-Effect Output pin will be active Low.

-This command hasno effect when Tearing Effect output is already OFF.

Restriction
Status Availability
e Normal Mode On, Idle Mode Off, Sleep Out Yes
e_gISt,eT 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
RCM="00" RCM="01"
Default
Power On Sequence Off On (M=0)
S/W Reset Off On (M=0)
H/W Reset Off On (M=0)
2006/11/17
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TE Line Output OFF

TEON (35h)

|
| |
| |
| |
| |
| |
| |
: / Parameter / :
| |
| . |
| Display |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

Flow Chart

/ 1% Parameter: (M)

< Mode )

N
_ Sequential
TE Line Output ON transfer
e Y e e 1
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6.1.29 MADCTR (36h): Memory Data Access Control
36h MADCTR (Memory Data Access Control)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
MADCTL 0 1 1 - 0 0 1 1 0 1 1 0 (36h)
Parameter 1 1 1 - MY MX MV ML | RGB | MH - - 00h
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 Assignment
Bit NAME DESCRIPTION
MY ROW ADDRESS ORDER )
These 3bits controls MPU to memory
MX COLUMN ADDRESS ORDER . N )
write/read 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
. ‘1" =LCD Refresh-left\to-right
MH | Display data latch order ‘0’ =LCDRfFesh 16 o right
Description ML: Vertical refresh Order
Top-Left (0,0)
Memory Top-Left (0, Display
ML="0" [ Send First > T
[ Sendond > [ [ ]
[ Send3rd > ]
i [0 I/ ]
| N N (N
Y (I C ]
[ [ |
[ Sendlast > LI g
e 00 Top-Left 0.0)
MI="1" Memory } . Displa
[ Send last LI
A HE [ | EEe
: H EEE N
: L [
' [ | ]
[ Sendad > [ I 0]
[ Sendond > [ [ |
Send First > LI g
2006/11/17
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MH: Horizontal refresh Order
Top-Left (0,Q Display Top-Left (0, Display
MH="0" MH="1" LIOICICIC I
[ L/ 1]
H RN
HEE [ [ [E
. N
N
(1 [ [ ]
EEREEEEN
EE z E EE K
LG FRSEL
Top-Left (0,Q) Memory Top-Left (0 Memory
LIOICIC LI
[ L/ 1]
H RN
HEE [ [ [EE
HE N
H RN
(1 [ [ ]
EEREEEEN
RGB: RGB-BGR Order
RGB="0" RGB ="1"
Driver IC Driver IC
A Ea— — — A [REIE } REE =S ~ G5 |
SIG1  SIG2 — — —= SIG132 SIG1  SIG2 ([— — — SIG132
vy __ v v v v v
SIG14 | SIG2., — " —— — SIG132 N __
FAaEE-——oa| (dhdh— — — EH
A AEE— — — =3 (5 GIR § 5 GIR Eanlitill 5GR |
LCD_Panel LCD Panel
Restriction -D1 and-DQ of the 1*' parameter are set to “00” internally.
Status Availability
Repist Normal Mode On, Idle Mode Off, Sleep Out Yes
e.z’ls er 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 0000h
S/W Reset No Change
H/W Reset 0000h
2006/11/17
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MADCTR (36h)

18t parameter

I
I I

I I

I I

I I

| |

I I

I I

I I

I I

(MY, MX, MV, I - I
ML RGB_ | |
I

I I

I I

| |

I I

I I

I I

I I

I I

I I

Flow Chart
e - — 1
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6.1.30 VSCSAD (37h): Vertical Scroll Start Address of RAM
37h

VSCSAD (Vertical Scroll Start Address of RAM)

Inst/Para | D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)
VSCSAD 0 1 1 - 0 0 1 1 0 1 1 1 (37h)
1% parameter 1 i 1 - SSA15 | SSA14 | SSA13 | SSA12 | SSA11 | SSA10 | SSA9 | SSA8 00h
2™ parameter 1 1 1 - SSA7 | SSA6 | SSA5 | SSA4 | SSA3 | SSA2 | SSA1 | SSAO 00h
NOTE: “-* Don’t care

-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.

When MADCTL ML=0
Example:

-When Top Fixed Area=Bottom Fixed Area=00, Vertical Scrolling Area=220 and Vertical Scrolling Pointer SSA="3":

0,0
( )\ Memory R scan address
G2 |

@3
SSA [15:0] o 1 Hiﬂh
Scroll start address -- . G218 H
/ G219
G220
(0, 219)/

Display

h

Description

When MADCTL ML =1
Example:

When Top Fixed Area= Bottom Fixed 'Area=00, Vertical Scrolling Area=220 and SSA="3"

Displa;
Gl
o w“
G3

(0,0
A\n Memory
|

SSA [15:0] > G4
Scroll start address o

G219

G220
(o, 219)/

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.

-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
Restriction  |Will be displayed on the Panel.

SSA [15:0] is based on 1-line unit.
-SSA [15:0] = 0000h, 0001h, 0002h, 0003, ..., 00DBh

2006/11/17
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Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
AReff‘Z‘? Normal Mode On, Idle Mode On, Sleep Out Yes
vatlability 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.
2006/11/17
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6.1.31 IDMOFF (38h): Idle Mode Off

38h IDMOFF (Idle Mode Off)
Inst / Para D/CX WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
IDMOFF 0 1 1 - 0 0 1 1 1 0 0 0 (38h)
1% 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.
o -In the idle off mode,
Description . .
1. LCD can display maximum 4096,65k, 262k colors.
2. Normal frame frequency is applied.
L. -This command has no effect when module is already in idle off mode.
Restriction
Status Availability
Regist Normal Mode On, Idle Mode Off, Sleep Out Yes
1Ster
.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
e T T T |
1 Legend |
Idle mode on : :
| |
! I'm:nd/-l |
|
| / Parameter / :
| |
IDMOFF (38h) | - |
| |
Flow Chart ¢ : :
| |
| |
Idle mode of ! !
: Sequential :
: transfer :
- ]
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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. 168 Version 1.01




q N@VATEK NT3916

6.1.32 IDMON (39h): Idle Mode On

39h IDMON (Idle Mode On)
Inst / Para D/CX WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
IDMON 0 1 1 - 0 0 1 1 1 0 0 1 (39h)
1% 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 frequency is applied.
3. Exit from IDMON by Idle Mode Off (38h) command
(Example)
Memory Display
| |
|
BN
Description = =
HEREEEE
Color R5R4R3R2R1R0 G5G4G3G2G1G0 B5B4B3B4B1B0
Black OXXXXX OXXXXX OXXXXX
Blue OXXXXX OXXXXX TXXXXX
Red IXXXXX OXXXXX OXXXXX
Magenta IXXXXX OXXXXX TXXXXX
Green OXXXXX IXXXXX OXXXXX
Cyan OXXXXX IXXXXX TXXXXX
Yellow IXXXXX IXXXXX OXXXXX
White IXXXXX TXXXXX TXXXXX
Restriction This command has no effect when module is already in idle on mode.
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
2006/11/17
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Legend

/ Parameter /

|
| |
| |
| |
| |
| |
| |
| |
| |
| |
| . |
| Display |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |

Idle mode off

IDMON (39h)
Flow Chart *

Idle mode on Mode

Sequential
transfer
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6.1.33 COLMOD (3Ah): Interface Pixel Format

3Ah COLMOD (Interface Pixel Format)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
COLMOD 0 1 1 - 0 0 1 1 1 0 1 0 (3Ah)
1% parameter 1 1 1 - VIPF3 | VIPF2 | VIPF1 | VIPFO | D3 | IFPF2 | IFPF1 | IFPFO 66h

NOTE: “-" Don’t care

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:

Bit Description Value
VIPF3 RGB Interface Color Format “0101”=16 bit/pixel (1 times data transfer)
VIPF2 “0110"=18 bit/pixel (1 times data transfer)
VIPF1 “1110”=6 bit/pixel (3 times data transfer)
VIPFO The others = not defined
o D3 “0” (Not Used)

Description IFPF2 | Control Interface Color Format | “011”=12 bit/pixel ( RGB 4,4,4-bitg
IFPF1 “101"=16 bit/pixel ( RGB 5,6,5-bitg
IFPFO “110"=18 bit/pixel ( RGB 6,6,6-bitg

The others = not defined

Notel: In 12-bits/Pixel, 16-bits/Pixel or 18-bits/Pixel mode, the LUT is-applied.to transfer data into the Frame
Memory.

(Note2: When RGB I/F the 12-bit/pixel don’t care

Note 3: When VIPF[3:0]="1110",6-bits data width of 3-times-transferis used to transmit.l pixel.data with the
18-bits color depth information.

Restriction There is no visible effect until the Frame Memory-is written to.
Status Availability
) Normal\Mode On,-Idle Mode Off, Sleep Out Yes
Re,ngt,ef 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 66h (18-Bit/Pixel)
S/W Reset No Change
H/W Reset 66h (18-Bit/Pixel)
2006/11/17
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Legend

/ Parameter /

|
|
|
|
|
|
|
|
|
|
. |
Display |
|
|
|
|
|
|
|
|
|
|

C 18-bit/Pixel Mode >
COLMOD (3Ah)

/ 1st Parameter : /
IEPF [2:01= "xxx"
|
C 18-bit/Pixel Mode ) ransfer
- 1
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6.1.34 RDID1 (DAh): Read ID1 Value

DAh RDID1 (Read ID1 Value)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDID1 0 1 1 - 1 1 0 1 1 0 1 0 (DAh)
1% parameter 1 1 i - - - - - - - - - -
2" Parameter 1 1 1 - ID17 | ID16 | ID15 | ID14 | ID13 | ID12 | ID11 | ID10 38h

NOTE: “-" Don’t care

-This read byte returns 8-bit LCD module’s manufacturer ID
-The 1* parameter is dummy data

Description -The 2™ parameter (ID17 to ID10): LCD module’s manufacturer ID.
NOTE: See command RDDID (04h), 2nd parameter.
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

Power On Sequence 38h
Default S/W Reset 38h
H/W Reset 38h

Note: ID1 can be modified by metal option.

Serial I/F Mode Parallel I/F Mode

RDID1(DAh) RDID1(DAh

Host

Driver
Send 2" parameter / Dummy Read
ID1[7:0]

|

| |
| |
| |
| |
| |
| |
| |
| |
| |
: =)
/ Send 2" parameter / | |
| |
| |
| |
| |
| |
| |
| |
| |
| |

ID1[7:0]
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6.1.35 RDID2 (DBh): Read ID2 Value

DBh RDID2 (Read ID2 Value)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDID2 0 1 1 - 1 1 0 1 1 0 1 1 (DBh)
1% parameter 1 1 0 - - - - - - - - - -
2" Parameter 1 1 i - 1 ID26 | ID25 | ID24 | ID23 | ID22 | ID21 | ID20 -

NOTE: “-" Don’t care

-This read byte returns 8-bit LCD module/driver version ID

-The 1* parameter is dummy data

-The 2™ parameter (ID26 to ID20): LCD module/driver version ID
-Parameter Range: ID=80h to FFh

D7 to DO Version Changes
o 80h TBD TBD
Description 81h TBD TBD
82h TBD TBD
83h TBD TBD
- TBD TBD
NOTE: See command RDDID (04h), 3rd parameter.
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,ldle Mode On, Sleep Out Yes
SleepIn Yes
Status Default Value
Default Power On Sequence MTP value
S/W Reset MTP value
H/W Reset MTP value
Serial I/F Mode Parallel I/F Mode

R
RDID2(DBh) RDID’Z;DBh; Legend

\4 Driver

Send 2" parameter / Dummy Read
ID2[7:0]

(]

|

| |
| |
| |
| |
| |
| |
| |
| |
| |
Flow Chart | |
| Display |
/ Send 2" parameter / | |
| |
| |
| |
| |
| |
| |
| |
| |
| |

ID2[7:0]
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6.1.36 RDID3 (DCh): Read ID3 Value

DCh RDID2 (Read ID2 Value)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 DO (Code)
RDID2 0 1 1 - 1 1 0 1 1 0 1 (DCh)
1% parameter 1 1 i - - - - - - - - -
2™ Parameter 1 1 1 - ID37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 ID30 62h
NOTE: “-*“ Don’t care
-This read byte returns 8-bit LCD module/driver ID
-The 1% parameter is dummy data
L -The 2™ parameter (ID37 to ID30): LCD module/driver ID
Description
-Parameter Range: ID=80h to FFh
NOTE: See command RDDID (04h), 4th parameter.
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 MTP value
S/W:Reset MTP value
H/W Reset MTP value
Serial |/F Mode Parallel | /F Mode
[ _Ije_ _d_ -
| gen |
RDID 3(DCh) RDID 3(DCh | [
Yy Y Driver : |
|
Send 2™ parameter / Dummy Read ::
ID3[7:0] ¥ | |
| Display |
Send 2™ parameter | |
D70 | <> |
| |
! !
| |
| |
| Sequential |
| transfer |
| |
1

2006/11/17
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6.1.37 SRGBOFF (AAh): Separate RGB Gamma OFF

DCh SRGBOFF (Separate RGB Gamma OFF)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
SRGBOFF 0 i 1 - 1 0 1 0 1 0 1 0 (AAh)
15! parameter No Parameter -
NOTE: “-" Don't care
Description  |-This command is used to turn OFF the separate RGB gamma function.
Restriction  |-This command has no effect when separate RGB gamma function OFF.
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 OFF
S/W Reset OFF
H/W Reset OFF

CSeperate RGB gamma OI\D

Flow Chart SRGBOFF(AAh)

Y

Geperate RGB gamma OFD

2006/11/17
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6.1.38 SRGBON (ABh): Separate RGB Gamma ON

DCh SRGBON (Separate RGB Gamma ON)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 D5 D4 D3 D2 D1 DO (Code)
SRGBON 0 i 1 - 1 1 0 1 0 1 1 (ABh)
15! parameter No Parameter -

NOTE: “-" Don't care

Description  |-This command is used to turn ON the separate RGB gamma function.
Restriction  |-This command has no effect when separate RGB gamma function ON.
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 OFF
S/W Reset OFF
H/W Reset OFF
N~ T |
I Legend |
| |
| |
| |
| |
Geperate RGB gamma OFD : :
[ e /)
| |
| |
| .
Flow Chart SRGBON(ABh) ! !
| .
|
L ! !
CSeperate RGB gamma OI\D | I
| |
| '
| |
L |
2006/11/17
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6.1.39 VSYNCOFF (ACh): VSYNC Interface OFF

DCh VSYNCOFF (VSYNC Interface OFF)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
VSYNCOFF 0 i 1 - 1 0 1 0 1 1 0 0 (ACh)
15! parameter No Parameter -

NOTE: “-" Don't care

Description  |-This command is used to turn OFF the VSYNC interface function.
-This command has no effect when VSYNC interface OFF.
Restriction
-Input Vs signal foe more than 1 frame period after turn OFF the VSYNC I/F
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
RCM="00" RCM="01"
Default
Power On Sequence Off On
S/W Reset Off On
H/W. Reset Off On
[ _I: - _d_ -7
VSYNC Interface function : esen :
ON I |
| |
| |
: |
|
VSYNCOFF (ACh) ::
|
, :
|
Flow Chart . | |
Wait more than 1 frame | |
| |
! !
Y | |
VSYNC Interface function : :
OFF | |
L __ |
2006/11/17
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6.1.40 VSYNCON(ADh): VSYNC Interface ON

DCh VSYNCON (VSYNC Interface ON)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
VSYNCON 0 4 1 - 1 0 1 0 1 1 0 1 (ADh)
15! parameter No Parameter -
NOTE: “-*“ Don’t care
Description  |-This command is used to turn ON the VSYNC interface function.
-This command has no effect when VSYNC interface ON.
Restriction
-Input VS signal before turn On the VSYNC I/F
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
RCM="00" RCM="01"
Default
Power On Sequence Off On
S/W Reset Off On
H/W. Reset Off On
_________ |
VSYNC-Interface function : Legend :
OFF : :
[}
| |
| |
VSYNCON(ADh) : :
|
| Display :
Flow Chart A I |
| |
Wait more than 1 frame | |
| |
e ja~n)
\4 | S ) |
VSYNC Interface function ! Souena !
ON | I
L e I
2006/11/17
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6.1.41 VSCTR1(AEh): VSYNC Interface function control 1
DCh VSYNCTR1 (VSYNC Interface funtion control 1)
Inst/ Para | D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
VSCR1 0 i 1 - 1 0 1 0 1 1 1 0 (AER)

st

! 1 0 1 - VSFP3 | VSFP2 | VSFP1 | VSFPO | VSBP3 | VSBP2 | VSBP1 | VSBPO E2h
parameter

NOTE: “-” Don'’t care, can be set to VDDI or DGND level

soon as the command is received.
-VSFP: Front porch set on VSYNC I/F

-VSBP: Back porch set on VSYNC I/F

-Set the back porch and front porch on the VSYNC interface. The setting becomes effective as

VSFP[3:0] Front porch period (Line) Back porch period (Line)
VSBP[3:0]
0000 0 Setting inhibited Setting inhibited
0001 1 Setting inhibited Setting inhibited
0010 2 2-lines 2-lines
0011 3 3-lines 3-lines
Description 0100 4 4-lines 4-lines
0101 5 S-lines 5-lines
0110 6 6-lines 6-lines
0111 7 7-lines 7-lines
1000 8 8-lines 8-lines
1001 9 9-lines 9-lines
1010 10 10-lines 10-lines
1011 11 11-lines 11-lines
1100 12 12-lines 12-lines
1101 13 13-lines 13-lines
1110 14 14-lines 14-lines
1111 15 Setting inhibited Setting inhibited
Restriction  |-The command is enabled by VSYNCON (ADh)
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
VSFP[3:0] VSBPI[3:0]
Default Power On Sequence 02h(2d) OEh(14d)
S/W Reset No change No change
H/W Reset 02h (2d) OEh (14d)
2006/11/17
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[ VSCR1(AEh)

|
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

1st Parameter:
VSFP[3:0],VSBP[3:0]

2006/11/17
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6.2 Panel Function Command List and Description
Table 9.2.1 Panel Function Command List (1)

Instruction Refer D/ICX | WRX RDX D23-8 D7 D6 D5 D4 D3 D2 D1 DO (Hex) Function
o [t [ - [+ o v [+ [ o o[ o[ o [en]|&Eressmeomd
RGBCTR | 6.2.1 Select
-< - 0 0 0 ICM DP EP HSP VSP - DP, HSP, VSP: PCLK,
1 t 1 HS, VS polarity set
- 0 0 0 0 0 0 0 0
0 i 1 - 1 0 1 1 0 0 0 1 B1h)
- DIVA5_| DIVA4 | DIVA3 | DIVA2 | DIVAT | DIVAO
! ! ! = 0 0 0 0 0 0 0 0 In normal mode (Full
FRMCTR1 | 6.2.2 1 ) 1 - VPAS | VPA4 | VPA3 | VPA2 | VPAT | VPAO colors)
- 0 0 0 0 0 0 0 0
! ! ! - 0 0 0 0 0 0 0 0
0 f 1 - 1 0 1 1 0 0 1 0 (B2h)
p ) 1 - DIVB5 | DIVB4 | DIVB3 | DIVB2 | DIVB1 | DIVBO
- 0 0 0 0 0 0 0 0
FRMCTR2 | 6.2.3 p ) 1 - VPB5 | VPB4 | VPB3 | VPB2 | VPB1 | VPBO A In Idle mode (8-colors)
- 0 0 0 0 0 0 0 0
! ! ! - 0 0 0 0 0 0 0 0
0 i 1 - 1 0 1 1 0 0 1 1 (B3h)
- DIVC5 | DIVC4 | DIVC3 | DIVC2 | DIVCT | DIVCO
! ! ! - 0 0 0 0 0 0 0 0
FRVMCTR3 | 624 [, ) 1 - VPC5 | VPCa | VPC3 | VPC2 | vPct | VPco | | Inpartial mode + Ful
- 0 0 0 0 0 0 0 0
! ! ! - 0 0 0 0 0 0 0 0 A0 |
0 y 1 _ 1 0 1 1 0 1 0 0 (B4h) DIS;;|3I)/ inversion
INVCTR 6.2.5 Contro
1 ) 1 - 0 0 0 0 0 NLA NLB NLC NLA, NLB, NLC: set
- 0 0 0 0 0 0 1 0 inversion _
0 1 1 - 1 0 1 1 0 1 0 1 (B5h)._ [RGB VF Blanking porch
p ) T - HBP5 | HBP4 | HBP3 | HBP2 | HBP1.| HBPO HS back porch setting
RGB 626 - 0 0 0 0 0 0 0 0
PRCTR -2 p ) T VBP7 | VBP6 | VBP5 | VBP4 | VBP3. | VBP2 \| \WBP1 1| VBPO
p ' ] VBPS VBPS VS back porch setting
0 1 1 - 1 0 1 1 0 1 1 1 (B6h) Display function setting
1 ) 1 - 0 0 NO1 NOO! [ SDT1 | SDT0 | _EOf EQO NO: the amount of
- 0 0 0 1 0 1 1 0 g%n_l:ove{lap cof
. setamount O
DISSETS 6.2.7 - 0 0 0 0 PTG1 |/ PTGO PT1 PTO source delay
1 ' 1 PT: No display area
source/ VCOM/ Gate
- 0 0 0 0 0 0 1 0 output control
EQ: set EQ period
0 i 1 - 1 0 1 1 0 1 1 1 (B7h) -
DISSET6 | 628 [ : ; - CRL SD output direction
- 0 0 0 0 0 0 0 0
0 i 1 - 1 0 1 1 1 0 0 0 (B8h) —
DISSET7 | 6287, ' p - C1B GD output direction
- 0 0 0 0 0 0 0 0
0 1 1 - 1 0 1 1 1 0 0 1 (Bon) | Reserved forfuture
DISSET8 =
1 1 1 B 0 0 0 0 0 0 0 0
- 0 0 0 0 0 0 0 0

“" Don't care
Note 1: BOh to BFh are fixed for about display function setting

Note 2: B7h to B9h registers are reserved for future using.
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Table 6.2.1 Panel Function Command List (2)

Instruction Refer D/CX | WRX RDX D23-8 D7 D6 D5 D4 D3 D2 D1 DO (Hex) Function
0 1 1 - 1 0 1 1 0 0 [) 0 (Con) | Fower  control
B 0 0 0 VRH4 VRH3 VRH2 VRHT VRHO VRH: Set the
PWCTR1 6.2.8 1 1 1 = 0 0 0 0 0 0 0 0 GVDD voltage
1 s 1 - 0 0 0 0 0 VC2 VC1 VCO VC: Set the VCI1
- 0 0 0 0 0 0 1 1 voltage
Power control
0 i 1 - 1 0 1 1 0 0 0 1 €1h) | setting
PWCTR2 6.2.9 BT:set
1 1 1 - 0 0 0 0 0 BT2 BT1 BTO AVDD/VCLVGH!
N 0 0 0 0 0 1 1 1 VGL voltage
0 i 1 - 1 0 1 1 0 0 1 0 (C2n) | (R pormal mode
; ; - 0 0 0 0 0 APA2 APA 1 APA 0 AP: adjust the
PWCTR3 6.2.10 ! - 0 0 0 0 0 0 0 0 g;n)qeprlziaftignal
; ) ] - 0 0 0 0 0 DCA2 DCA1 DCAO DC:  adjust tfhe
booster circuit
E 0 0 0 0 0 0 0 0 Mo moda T
0 ? 1 s 1 0 1 1 0 0 1 1 (€3) | @B oome) M0
1 ) 1 - 0 0 0 0 0 APB2 APB1 APBO AP: adjust the
PWCTR4 | 6.2.11 - 0 0 0 0 0 0 0 0 g?negl?ftignal
) ; ) - 0 0 0 0 0 DCB2 DCB1 DCBO BCT: adjust the
- 0 0 0 0 0 0 0 0 %(Tgsr:]eordzrcult for
0 p 1 5 1 0 1 1 0 1 0 0 (can) | In partial mode ¢
- 0 0 0 0 0 APC2 APC1 APCO ’
1 1 1 AP: a_ldjust the
PWCTR5 | 6.2.12 - 0 0 0 0 0 0 0 0 g%ep'f;f‘ig"a'
DCT: adjust th
- 0 0 0 0 0 bce2 bcet bcco booste? ch:'Jcsuit fo?'
1 1 1 Idle mode
- 0 0 0 0 0 0 0 0
0 i 1 - 1 0 1 1 0 1 0 1 (C5h)~|| VCOM control 1
- - VMH6 | VMH5 | VMH4 VMA3 VMH VMH1 VMHO VMH:VCOMH
VMCTR1 6.2.13 ! ! ! = 0 0 0 0 0 0 0 0 voltage control
1 s 4 - 0 VML6 VML5 VMLA VML3 VML2 VML1 VMLO VML: VCOML
5 0 0 0 0 0 0 0 0 voltage control
VMOF 0 i 1 - 1 0 1 1 0 1 1 1 (C7h) || VCOM control 3
CTR 6.2.15 4 ' 4 - nVM | ~VMF6 VMF5 VMF4 VMF3 VMF2 VMF1 VMFO VMF: VCOM
N 0 0 0 0 0 0 0 0 offset control
0 1 1 - 1 0 1 1 1 0 0 0 (C8h) || VCOM control 4
RVMOF 6.2.16 = RVMF6_| RVMF5_| RVMF4_| RVMF3_| RVMF2 | RVMF1_| RVMFO N Read the VMOF
CTR 1 1 1 value form NV
- 0 0 0 0 0 0 0 0 - memory
Reserved for
0 i 1 - 1 0 1 1 1 0 0 1 (C9h) ;
PWCTR6 _ future using
i ! i - 0 0 0 0 0 0 0 0
Reserved for
0 0 1 - 1 0 1 1 1 0 1 0 (CAh) :
PWCTR7 - future using
i ! i - 0 0 0 0 0 0 0 0
0 ? 1 - 1 0 1 1 1 0 1 1 o8 || fetang "
PWCTR8 .
1 i 1
- 0 0 0 0 0 0 0 0
Reserved for
0 $ 1 - 1 0 1 1 1 1 0 0 (CCh) || future using
Reserved N
1 i 1
- 0 0 0 0 0 0 0 0
0 s 1 - 1 0 1 1 1 1 0 1 (CDh) E?Sreenﬁes‘ijnu r
Reserved N
1 0 1
- 0 0 0 0 0 0 0 0
0 1 1 5 1 0 1 1 1 1 1 0 (CEn) || Reserved —for
future using
Reserved N
1 i 1
- 0 0 0 0 0 0 0 0
Reserved for
0 s 1 - 1 0 1 1 1 1 1 1 (CFh) | future using
Reserved -
1 i 1
- 0 0 0 0 0 0 0 0

““ Don' care
Note 1: COh to CFh are fixed for about power controller.
Note 2: The C9h to CFh are reserved for further using.
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Table 6.2.1 Panel Function Command List (3)

Instruction Refer D/CX WRX RDX D23-8 D7 D6 D5 D4 D3 D2 D1 Do (Hex) Function
Reserved for future
o1 0 ? 1 o 1 1 0 1 0 0 0 0 ©0n) | jShe
l ! i - 0 0 0 0 0 0 0 0
0 1 1 - 1 1 0 1 0 0 0 1 (D1h) LCM version code
WRID2 6.2.18 1 ) 1 - 1 1D26 ID25 1D24 1D23 1D22 1D21 1D20 Write IDZSV?I#]e tfé\l’\)‘/
memory Set the
- 0 0 0 0 0 0 0 0 version code at ID2
0 ? 1 . 1 1 0 1 0 0 1 0 (D2h) | Customer Project
WRID3 6.2.19 - D37 | D36 | D35 | D34 [ D33 [ D32 | D31 ID30 Write ID3 value to NV
1 t 1 memory Set the
- 0 0 0 0 0 0 0 0 project code at ID3
0 1 1 - 1 1 0 1 0 0 1 1 (D3h) IC Vender Coder
1 1 N = - - - - - - - - Dummy read
1 1 N - D417 D416 D415 D414 D413 D412 ID411 D410
RDID4 6.2.20 - 0 0 0 0 0 0 0 0 1D41:IC Vender
Coder ID42: IC Part
1 1 N - D427 1D426 D425 D424 1D423 D422 D421 1D420 Number Coder 1D43
- 0 0 0 0 0 0 0 0 & 1D44: Chip version
coder
1 1 2 ° = = = = 1D433 1D432 1D431 1D430
5 B B s B 0 0 0 0
Reserved for future
0 t 1 . 1 1 0 1 0 1 0 0 ©4h) | Sona
ID5 -
1 t 1
- 0 0 0 0 0 0 0 0
Reserved for future
0 ? 1 o 1 1 0 1 0 1 0 1 ©5h) | Sena
ID6 -
1 1 1
- 0 0 0 0 0 0 0 0
Reserved for future
0 1 1 - 1 1 0 1 0 1 1 0 (D6h) using
ID7 -
1 1 1
- 0 0 0 0 0 0 0 0
Reserved for future
0 1 1 - 1 1 0 1 0 1 1 1 (D7h) Heng
D8
1 1 1
Reserved for future
0 t 1 - 1 1 0 1 1 1 0 0 (D8h) using
Reserved
1 1 1
0 1 1 y 1 1 0 1 1 1 0 1 (Do) || NV memory function
NVCTR1 | 6.2.21 _ EP PWR
1 ? 1 = -
- 0 0 0 0 0 0 0 0
EPWRITE 6.2.22 0 1 1 - 1 1 0 1 1 1 1 0 (DEh) || MTP write command
EPCLR 6223 [ 0 1 1 - 1 1 0 1 1 1 1 1 (DFh) || MTP read command
“-“: Don’t care

Note 1: The DOh to D8h registers are fixed for about ID code setting.

Note 2: The D9h, DEh and DFh registers are used for NV Memory function controller. (Ex.
D4h to D8h registers are reserved for future using.
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Table 6.2.1 Panel Function Command List (4)

Instruction | Refer | D/CX | WRX | RDX [ D23-8 D7 D6 D5 D4 D3 D2 D1 DO (Hex) | Function
0 ? 1 B 1 1 1 [) 0 0 0 0 (Eon) | Set Gamma
1 1 1 o - PKP12 | PKPll | PKPIO - PKP02 | PKPOI [ PKP0O
1 1 1 o - PKP32 | PKP31 | PKP30 - PKP22 | PKP21 | PKP20
1 i 1 - - PKP52 | PKP5I | PKPS50 - PKP42 | PKP4l | PKP40
GAMCTRP1 [ 6.2.27 1 1 1 - - - - prro4 | PRP03 | PRPO2 | PRPOI | PRPOO Gamma
- adjustment (+
1 1 1 - PRP23 | PRP22 | PRP2I PRP20 | PRPI3 | PRPI2 [ PRPII PRP10 polarity )
1 i 1 - . - - - PRP33 | PRP32 | PRP31 [ PRP30
1 i 1 - - - - PRP44 | PRP43 | PRP42 | PRP41 | PRP40
1 1 1 = VRPI3 | VRPI2 | VRPIl | VRPI0 | VRP0O3 | VRP02 [ VRPOI | VRP0O
0 1 1 - 1 1 1 0 0 0 0 1 €1 | Sovonton”
1 i 1 - - PKNI2 | PKNII | PKNIO - PKN02 | PKNOI | PKNOO
1 i 1 - - PKN32 | PKN31 [ PKN30 - PKN22 | PKN21 | PKN20
1 i 1 - - PKN52 [ PKN51 | PKN50 - PKN42 | PKN41 | PKN40
GAMCTRN1  6.2.28 1 t 1 - - - - PRNO4 | PRN03 | PRN02 | PRNOI [ PRN0O Gamma
- adjustment (-
1 i 1 - PRN23 [ PRN22 | PRN2I | PRN20 | PRNI3 | PRNI2 | PRNIl | PRNIO polarity )
1 i 1 o - - - - PRN33 [ PRN32 | PRN31 | PRN30
1 i 1 o - - - PRN44 | PRN43 | PRN42 | PRN4l | PRN40
1 t 1 = VRNI3 | VRNI2 | VRNIL | VRNIO | VRNO3 | VRNO2 | VRNOI [ VRNOO
0 1 1 s 1 1 1 0 0 0 1 0 (E2n) | Set Gamma
1 i 1 - - PKNI2 | PKNIl | PKNIO - PKN02 | PKNOL-| PKNOO
1 i 1 - - PKN32 | PKN31 | PKN30 - PKN22-|. PKN21-|" PKN20
1 1 1 o - PKN52 | PKN51 | PKN50 - PKN42 | PKN41 | PKN40
GAMCTRPZ | 6.2.29 1 t 1 - - - - PRNO4_| PRNO3 | 'PRN02 | PRNOI| PRN0O Gamma
< adjustment  (+
1 i 1 o PRN23 [ PRN22 | PRN2I | PRN20 [ PRNI3" | PRNI2 | PRNIl | PRNIO polarity )
1 i 1 o - - ; 3 PRN33 | PRN32 | PRN31" | PRN30
1 i 1 - - p ¢ PRN44 | PRN43 | PRN42--| PRN41 | PRN40
1 i 1 - VRNI3 | VRNI2 | VRNIL |“VRNIO | VRNO3-—f VRN02 | VRNOI | VRNOO
0 ' 1 5 1 1 1 0 0 0 1 1 €30 | Soverton”
1 1 1 - : PKNI2 | PKNII _[~PKNI10 4 PKN02 [ PKNOI | PKN00O
1 i 1 - - PKN32 | PKN3I /[ PKN30 2 PKN22 | PKN21 | PKN20
1 i 1 o - PKN52 | PKN5I. | PKNSO - PKN42 | PKN41 | PKN40
GAMCTRNZ | 6.2.30 1 t 1 - - - - PRNO4 | PRN03 | PRN02 | PRNOI | PRN0O Gamma
- adjustment (-
1 i 1 - PRN23 | PRN22 | “PRN2I | PRN20 | PRNI3 | PRNI2 | PRNIl | PRNIO polarity )
1 i 1 o - 4 - - PRN33 [ PRN32 | PRN3I | PRN30
1 1 1 o - - - PRN44 | PRN43 | PRN42 | PRN4l [ PRN40
1 i 1 - VRNI3 | VRNI2 | VRNII | VRNIO | VRNO3 | VRN02 | VRNOI | VRNOO
0 1 1 - 1 1 1 0 0 1 0 0 (E4h) fgg&rgr"f‘a
1 i 1 = - PKNI2 | PKNIl | PKNIO - PKNO2 | PKNOl | PKN0O
1 i 1 = - PKN32 | PKN31 | PKN30 - PKN22 | PKN21 | PKN20
1 i 1 o - PKN52 | PKN51 | PKN50 - PKN42 | PKN41 | PKN40
GAMCTRP3 | 6.2.31 1 t 1 - - - - PRN04 | PRN03 | PRN02 | PRNOI | PRN0O Gamma
- adjustment (+
1 i 1 - PRN23 | PRN22 | PRN2I | PRN20 | PRNI3 | PRNI2 | PRNIl | PRNIO polarity )
1 i 1 - - - - - PRN33 | PRN32 | PRN31 | PRN30
1 i 1 o - - - PRN44 | PRN43 | PRN42 | PRN41 | PRN40
1 i 1 - VRNI3 [ VRNI2 | VRNII | VRNI0 | VRNO3 | VRNO2 | VRNOI | VRNOO
0 1 1 - 1 1 1 0 0 1 0 ! €sn) | oreon”
1 i 1 o - PKNI2 | PKNII | PKNIO - PKNO2 | PKNOL | PKNOO
1 i 1 - - PKN32 | PKN31 | PKN30 - PKN22 | PKN21 | PKN20
1 i 1 - - PKN52 | PKN51 | PKN50 - PKN42 | PKN41 | PKN40
GAMCTRN3 | 6.2.32 1 1 1 - - - - PRNO4 | PRNO3 | PRN02 | PRNOI | PRNOO Gamma
- adjustment (-
1 i 1 - PRN23 | PRN22 | PRN21 | PRN20 | PRNI3 | PRNI2 | PRNII | PRNIO polarity )
1 i 1 - - - - - PRN33 | PRN32 | PRN31 | PRN30
1 i 1 - - - - PRN44 | PRN43 | PRN42 | PRN41 | PRN40
1 t 1 = VRNI3 | VRNI2 | VRNII | VRNIO | VRNO3 | VRNO2 | VRNOI | VRNOO = —
eserved for
GAMCTR5 2 ! ! N ! ! ! 0 0 ! i 9 (=6 future using |
1 i 1
- 0 0 0 0 0 0 0 0
cAvCTR 0 1 1 . 1 1 1 0 0 1 1 1 ) || FEEareien
! ! i - 0 0 0 0 0 0 0 0
Reserved 0 i 1 - 1 1 1 0 1 0 0 0 (Esh) | Reserved for
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(ESh)

Reserved for
future using

(EAh)

Reserved for
future using

(EBh)

Reserved for
future using

(ECh)

Reserved for
future using

(EDh)

Reserved for
future using

(EEh)

Reserved for
future using

(EFh)

Reserved for
future using

1 1 1 n 0 0

0 t 1 s 1 1
Reserved ~

1 1 1 - 0 )

0 1 1 = 1 1
Reserved -

1 1 1 = 9 9

0 i 1 o 1 1
Reserved =

1 1 1 = ] 0

0 1 1 = 1 1
Reserved -

1 1 1 = 9 9

0 1 1 - 1 1
Reserved -

1 1 1 - ) )

0 1 1 = 1 1
Reserved —

1 1 1 = ] ]

0 ? 1 - 1 1
Reserved -

1 1 1 = 9 9
“-“:Don’t care

Note 1: EO-E7 registers are fixed for about Gamma adjusting.
Note 2: The E8h to EFh are reserved for future using.
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Table 6.2.1 Panel Function Command List (5)

Instruction Refer | D/ICX | WRX | RDX | D23-8 [ D7 ( D6 | D5 | D4 | D3 | D2 | D1 Do (Hex) || Function
0 1 1 - 1 1 1 0 0 0 0 0 (FOh) Reserved for future using
Reserved 1 1 1 S
- 0 0 0 0 0 0 0 0
0 [ 1 - 1 1 1 0 0 0 0 0 (F1h) Reserved for future using
Reserved =
1 1 1
- 0 0 0 0 0 0 0 0
0 4 1 - 1 1 1 0 0 0 1 0 (F2h) Gamma selection
GAMCTRL -
1 ? 1
- 0 0 0 0 0 0 0 GAM R SEL
0 1 1 - 1 1 1 0 0 0 1 1 (F3h) [ Reserved for future using
Reserved _
1 1 1
- 0 0 0 0 0 0 0 0
0 1 1 - 1 1 1 0 0 1 0 0 (F4h) Reserved for future using
Reserved S
1 1 1
- 0 0 0 0 0 0 0 0
0 t 1 - 1 1 1 0 0 1 0 1 (F5h) [ Reserved for future using
Reserved =
1 1 1
- 0 0 0 0 0 0 0 0
0 1 1 - 1 1 1 0 0 1 1 0 (F6h) Special/Test Command
Special/Test Command " ) q -
5 0 0 0 0 0 0 0 0
0 1 1 - 1 1 1 0 0 1 1 1 (F7h) | Special/Test Command
Special/Test Command < 1 _
! - 0 0 0 0 0 0 0 0
0 1 1 - 1 1 1 0 1 0 0 0 (F8h) | Special/Test Command
Special/Test Command : 1 _
! - 0 0 0 0 0 0 0 0
0 t 1 - 1 1 1 0 1 0 0 1 (Foh) Special/Test Command
Special/Test Command =
i t ! - 0 [0 [0 o000 0
0 1 1 - 1 1 1 0 1 0 1 0 (FAh) Special/Test Command
Special/Test Command c ) q -
- 0 0 0 0 0 0 0 0
0 1 1 - 1 1 1 0 1 0 1 1 (FBh) || Special/Test Command
Special/Test Command : 1 _
! = 0 0 0 0 0 0 0 0
0 1 1 - 1 1 1 0 1 1 0 0 (FCh) [ Special/Test Command
Special/Test Command : 1 B
! - 0 0 0 0 0 0 0 0
0 t 1 - 1 1 1 0 1 1 0 1 (FDh) | Special/Test Command
Special/Test Command ‘ | ] -
- 0 0 0 0 0 0 0 0
0 1 1 - 1 1 1 0 1 1 1 0 (FEh) Special/Test Command
Special/Test Command < . B
! - 0 0 0 0 0 0 0 0
0 1 1 - 1 1 1 0 1 1 1 1 (FFh) | Special/Test Command
Special/Test Command i ! g - 0 0 0 0 0 0 0 0

: Don’t care

Note 1: F6h to FFh registers are reserved for about special or chip test using
Note 2: The FOh to F5h registers are reserved for future using
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6.2.1 RGBCTR (B0h): RGB signal control

BOh RGBCTR (Set RGB signal control)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 D0 | (Code)
RGBCTR 0 1 1 - 1 0 1 1 0 0 0 0 (BOh)
1% Parameter 1 1 1 - 0 0] 0 |ICM|DP|EP | HSP |VSP 00h
NOTE: “-" Don’t care
-Set the operation status on the RGB interface. The setting becomes effective as soon as the command is
received.
-ICM: GRAM Write/Read frequency and data input select on the RGB interface
ICM Write/ Read frequency and input data select
Write cycle Read cycle Data input
0 PCLK PCLK D[17:0]
1 SCL Internal oscillator SDA
Description Symbol Clock polarity set for RGB Interface
. ‘1’ = data fetched at the falling edge
DP PCLK polarity set
poarity se ‘0’ = data fetched at the rising edge
‘1’ = Low enable for RGB, interface
EP Enable polarity set
nable potarity se ‘0"=High.enable for RGB interface
. <1”\= High level sync clock
HSP H larity set
S sync poariyrs ‘0"= Low level syncclock
. 1’ = High level sync clock
VSP Vi larity set
A\ An ‘0’ = Low level sync clock
Restriction -If this register-not using the register.need be reserved.
Status Availability
2\ Normal Mode On, Idle Mode Off, Sleep Out Yes
cgister
.g 1\ Normal Mede 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
ICM DW DP/EP/HSP/VSP
Default Power On Sequence 0d 0d 0d/0d/0d/0d
S/W Reset 0d 0d 0d/0d/0d/0d
H/W Reset 0d 0d 0d/0d/0d/0d
2006/11/17
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1 Legend

RGBCTR (BOh) command

J' / Parameter /

|
i
i
i
i
i
|
i
i
|
Flow Chart 1% Parameter: Display '
i
i
|
i
i
i
i
i
i

|

IcM, DP,
EP, HSP, VSP |
'
Sequential
transfer
- = = - 1
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6.2.2 FRMCTR1 (B1h): Frame Rate Control (In normal mode/ Full colors)

B1h FRMCTR1 (In normal mode/full color)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 | D6 D5 D4 D3 D2 D1 DO (Code)
FRMCTR1 0 1 1 - 1 0 1 1 0 0 0 1 (B1h)
1% Parameter 1 1 1 - - - DIVA5 | DIVA4 | DIVA3 | DIVA2 | DIVA1 | DIVAO -
2"Parameter 1 1 1 - - - VPA5 | VPA4 | VPA3 | VPA2 | VPA1 VPAO -

NOTE: “-* Don’t care

Description Sets the division ratio for internal clocks of Normal mode and Partial mode at CPU interface mode.
DIVA[4:0]: division ratio for internal clocks when Normal mode.
VPA[5:0]: Vsync porch for internal clocks when Normal mode.
(1) When GM=00(176*220)
In Normal mode, DIVA[5:0] default value=16, line=220, VPA[5:0]=24
187.5KHz
DIVA[4:0
Frame rate = [4:0] = 60Hz
(220 + VP45 0))
(2) When GM=01(176*176)
In Normal mode, DIVA[5:0] default value=20;line=176, VPA[5:0]=19
187.5KHz
DIVA[4: 0
Frame rate = [4: 0] =64.11Hz
(176 + VPA[5 0])
(3).\ When GM=01(176*132)
In.Normal mode, DIVA[5:0] default value=27, line=132, VPA[5:0]=12
187.5KHz
DIVA[4:0
Frame rate = [4:0] =60.1Hz
(132 + VPA[5: 0])
Restriction -
Register
Status Availability
Available 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
GM “00” “‘01” “11”
DIVA[5:0] VPA[5:0] DIVA[5:0] | VPA[5:0] DIVA[5:0] VPA[5:0]
Power On Sequence 10h 18h 14h 13h 1Bh 0Ch
S/W Reset 10h 18h 14h 13h 1Bh 0Ch
H/W Reset 10h 18h 14h 13h 1Bh 0Ch
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Flow Chart

FRMCTR1
(B1h)

1st parameter: DIVA[4:0]
2nd parameter: VPA[4:0]
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6.2.3 FRMCTR2 (B2h): Frame Rate Control (In Idle mode/ 8-color)

B2h FRMCTR2 (In idle mode/8-color)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 | D6 D5 D4 D3 D2 D1 DO (Code)
FRMCTR1 0 1 1 - 1 0 1 1 0 0 1 0 (B2h)
1% Parameter 1 1 1 - - - DIVB5 | DIVB4 | DIVB3 | DIVB2 | DIVB1 | DIVBO -
2"Parameter 1 1 1 - - - VPB5 | VPB4 | VPB3 | VPB2 | VPB1 VPBO -

NOTE: “-“ Don’t care

Description Sets the division ratio for internal clocks of Normal mode and Partial mode at CPU interface mode.
DIVB[4:0]: division ratio for internal clocks when Partial mode.
VPBJ[5:0]: Vsync porch for internal clocks when Partial mode.
(1) When GM=00(176*220)
In 8-color mode, DIVA[5:0] default value=25, line=220, VPA[5:0]=14
187.5KHz
DIVA[4:0
Frame rate = [4:0] =40.06Hz
(220 + VPA[5 : 0])
(2) When GM=01(176*176)
In 8-color mode, DIVA[5:0] default value=31, line=176, VPA[5:0]=13
187.5KHz
DIVA[4:0
Frame rate = [4:0] =40.11Hz
(176 + VPA[5/10])
(4) When GM=01(176*132)
In 8-color mode, DIVA[5:0} default value=42, line=132, VPA[5:0]=7
187.5KHz
DIVA[4:0
Frame rate = [4:0] =40.18Hz
(132 + VPA[5 : 0])
Restriction -
Register
Status Availability
Available 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
GM “00” “‘01” “11”
DIVA[5:0] VPA[5:0] DIVA[5:0] [ VPA[5:0] DIVA[5:0] VPA[5:0]
Power On Sequence 19h OEh 1Fh 0Dh 2Ah 07h
S/W Reset 19h OEh 1Fh 0Dh 2Ah 07h
H/W Reset 19h OEh 1Fh 0Dh 2Ah 07h
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Flow Chart

FRMCTR2
(B2h)

1st parameter: DIVB[4:0]
2nd parameter: VPB[4:0]
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6.2.4 FRMCTR3 (B3h): Frame Rate Control (In Partial mode/ full colors)

B3h FRMCTRS (In Partial mode/ full colors)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 | D6 D5 D4 D3 D2 D1 DO (Code)
FRMCTR3 0 1 1 - 1 0 1 1 0 0 1 1 (B3h)
1% Parameter 1 1 1 - - - DIVC5 | DIVC4 | DIVC3 | DIvC2 | DIVC1 | DIVCO N
2"Parameter 1 1 1 - - - VPC5 | VPC4 | VPC3 | VPC2 | VPC1 | VPCO N

NOTE: “-“ Don’t care

Description Sets the division ratio for internal clocks of Normal mode and Partial mode at CPU interface mode.
DIVC]J4:0]: division ratio for internal clocks when Partial mode.
VPC]J5:0]: Vsync porch for internal clocks when Partial mode.
(1) When GM=00(176*220)
In Partial mode, DIVA[5:0] default value=16, line=220, VPA[5:0]=24
187.5KHz
DIVA[4:0
Frame rate = [4:0] =60Hz
(220 + VPA[5 : 0])
(2) When GM=01(176*176)
In Partial mode, DIVA[5:0] default value=20, line=176, VPA[5:0]=19
187.5KHz
DIVA[4: 0
Frame rate = [4:0] =60.11Hz
(176 + VPA[5:0])
(5) When GM=01(176*132)
In.Partial mode; DIVA[5:0] default value=27, line=132, VPA[5:0]=12
187.5KHz
DIVA4:0
Frame rate = [4:0] =60.1Hz
(132+ VPA[5: 0])
Restriction -
Register
Status Availability
Available 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
GM “00” “01” “11”
DIVA[5:0] VPA[5:0] DIVA[5:0] [ VPA[5:0] DIVA[5:0] VPA[5:0]
Power On Sequence 10h 18h 14h 13h 1Bh 0Ch
S/W Reset 10h 18h 14h 13h 1Bh 0Ch
H/W Reset 10h 18h 14h 13h 1Bh 0Ch
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1st parameter: DIVC[4:0]
2nd parameter: VPC[4:0]
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6.2.5 INVCTR (B4h): Display Inversion Control

B4H INVCTR (Display Inversion Control)
Inst/Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO | (Code)
INVCTR 0 i 1 - 1 0 1 1 0 1 0 0 (B4h)
1°'Parameter 1 1 1 - 0 0 0 0 0 NLA | NLB | NLC 02h

NOTE: “-* Don’t care

-Display Inversion mode control
-NLA: Inversion setting in full colors normal mode (Normal mode on)

NLA Inversion setting in full colors normal mode
0 Line Inversion
1 Frame Inversion

-NLB: Inversion setting in Idle mode (Idle mode on)

Description NLB Inversion setting in |dle mode
0 Line Inversion
1 Frame Inversion

-NLC: Inversion setting in full colors partial mode (Partial mode on / Idle mode off

Inversion setting in full colours partial mode

0 Line Inversion
1 Frame Inversion
Restriction -If this register not using the register need be reserved.
Status Availability
Normal Mode-On, Idle Mode Off,Sleep Out Yes
Register Normal-Mode On, |dle Mode On, Sleep Out Yes
Availability Partial Mode On; Idle Mode Off; Sleep Qut Yes
Partial Mode On, Idle-Mode On, Sleep Out Yes
Sleep.In Yes
Status Default Value
NLA NLB NLC D7-0
Default Power On Sequence 0d 1d 0d 02h
S/W Reset od 1d 0d 02h
H/W Reset od 1d 0d 02h

Legend

/ Parameter /
Flow Chart 1% Parameter:

NLA, NLB, NLC

Mode
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6.2.6 RGBBPCTR (B5h): RGB Interface Blanking Porch setting

B5H RGBPSET (RGB Interface Blanking Porch setting)
Inst/Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
RGBBPCTR 0 1 1 - 1 0 1 1 0 1 0 1 (B5h)
1¥Parameter 1 1 1 - - - | HBPs | HBP4 | HBP3 | HBP2 | HBP1 | HBPO | 08h
2" Parameter 1 1 1 - vBP7 | vBP6 | vBP5 | vBP4 | VBP3 | VBP2 | VBP1 | VBPO | 03h
3" Parameter 1 1 1 i - - - - - - | vepo |vBrs | ooh
NOTE: “-*“ Don't care
Description Vertical and Horizontal back porch control when RGB I/F mode 2 (RCM[1:0]=11)
HBP[5:0]: Set the delay period from falling edge of HSYNC signal to first valid data.
HBP[5:0] No. of clock cycle of DOTCLK

ood 2

01d 3

02d 4

03d 5

04d 6

05d 7

06d 8

07d 9

08d 10

(STEP 1)
62d 64
63d 65
VBP[9:0]: Set the delay.period from falling edge of VSYNC signal to first valid line.
VBP[9:0] No. of clock cycle of HSYNC

0od (invalid)

01d 1

02d 2

03d 3

(STEP 1)
1022d 1022
1023d 1023

Restriction -
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Register
Status Availability
Available 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
HBP[5:0] VBP[9:0]
Power On Sequence 08h 03h
S/W Reset 08h 03h
H/W Reset 08h 03h
Flow Chart
< NN\ \V |
BPCTR | Legend |
B5h | |
| |
| |
A : command :
1st parameter: HBP[5:0] | |
2nd parameter: VBP[7:0] | |
3rd parameter: VBP[9:8] : :
. .
| |
' '
| |
| |
. .
| |
| |
| Sequential |
| transfer |
| |
L ]
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6.2.7 DISSET5 (B6h): Display Function setting

B6H DISSETS5 (Display Function setting)
Inst/Para D/CX | WRX | RDX | D17-8 | D7 | D6 | D5 D4 D3 D2 D1 DO | (Code)
DISSET5 0 1 - 1 0 1 1 0 1 1 0 (B6h)
1°'Parameter 1 1 1 - 0 0 | NO1 | NOO | SDT1 | STDO | EQ1 | EQO | 06h
2™ Parameter 1 1 1 - 0 0 0 0 PTG1 | PTGO | PT1 | PTO 02h

NOTE: “-“Don’t care

-1st parameter: Set output waveform relation.
-NOJ[1:0]: Set the amount of non-overlap of the gate output
Refer the Internal oscillator Refer the PCLK
00 0 1 clock cycle 4 clock cycle
01 1 4 clock cycle 16 clock cycle
10 2 6 clock cycle 24 clock cycle
11 3 8 clock cycle 32 clock cycle
-SDT[1:0]: Set delay amount from gate signal falling edge of the source output.
SDT[1:0] Amount of non-overlap of the source output
Refer the Internal oscillator Refer-the PCLK
00 0 1 clock cycle 4 clock cycle
01 1 2 clock cycle 8 clock cycle
10 2 3 clock cycle 12 clock cycle
11 3 4 clock cycle 16 clock cycle
-EQ|[1:0]: Set the Equalizing 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
Description
Gate Non-overlap period
Gn
Gn+1 |—
Sn X \ X
VCOM X ><:
Delay time for source output [€ EQ period
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-2nd parameter: Set the output waveform in non-display area.
-PTGJ1:0]: Determine gate output in a non-display area in the partial mode
PTG[1:0] Gate output in a non-display area
00 0 Normal scan
01 1 Fix on VGL
10 2 Fix on VGL
11 3 Fix on VGL
-PT[1:0]: Determine Source /VCOM output in a non-display area in the partial mode
PT[1:0] Source output on VCOM output on
non-display area non-display area
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
Restriction -If this register not using the register need be reserved.
Status Availability
Normal Mode On, Idle Mode Off, Sleep-Out Yes
. Normal Mode On, Idle Mode On,.Sleep Out Yes
Register
R Partial Mode On, Idle Mode Off, Sleep Out Yes
Availability
Partial Mode On, Idle Mode On, Sleep Out Yes
SleepIn Yes
Status Default Value
NO[1:0] STD[1:0] EQ[1:0] PTG[1:0] PT[1:0]
Power.-On Seguence 0d 1d 2d 0d 2d
Default
S/W Reset 0d 1d 2d 0d 2d
H/W Reset 0d 1d 2d 0d 2d
R Legend
l yd Parameter /
1* Parameter: < Dighy D
Flow Chart NO[1:0], STD[1:0], EQ[1:0]
2" Parameter: 0
PTGI1:0], PT[1:0]
ransfer
— e — — — — — = —
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6.2.8 DISSET6 (B7h): Source Driver Output Direction Control

B7H DISSET6 (Source Driver Output Direction Control)
Inst/Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO | (Code)
DISSET6 0 i 1 - 1 0 1 1 0 1 1 1 (B7h)
1°'Parameter 1 1 1 - 0 0 0 0 0 0 0 CRL 00h

NOTE: “-* Don’t care

-CRL: Source output direction select register in RGB I/F (GM="00",701","11")

CRL Module source output direction
Description 0 S1~8528
1 S$528~S1
-Please refer RGB I/F for detail using.
Restriction -If this register not using the register need be reserved.
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
CRL
Default Power On:Sequence Oh
S/W Reset Oh
H/W Reset Oh

Legend

SDOCTR__ (B7h) lﬁ_l

/ Parameter /
Flow Chart 1" Parameter:
o — g
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6.2.9 DISSET7 (B8h): Gate Driver Output Direction Control

B4H INVCTR (Gate Driver Output Direction Control)
Inst/Para D/CX | WRX | RDX | D17-8 | D7 | D6 D5 | D4 | D3 D2 D1 D0 | (Code)
DISSET7 0 1 1 - 1 0 1 0 1 (B8h)
1°'Parameter 1 1 1 - 0 0 0 0 0 0 0 CTB 00h
NOTE: “-* Don’t care
-CTB: Gate output direction select register on RGB I/F
CTB Module Gate output direction
GM=00 GM=01 GM=11
Description 0 G1 -> G220 G1-> G176 G1->G132
1 G220 -> G1 G176 -> G1 G132 ->G1
-Please refer RGB |/F for detail using.
Restriction -If this register not using the register need be reserved.
Status Availability
Regist Normal Mode On, Idle Mode Off, Sleep Out Yes
egister
.g L 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 CTB
Power On Sequence Oh
S/\W Reset Oh
H/W Reset Oh
TN\ T T Legend
i / Parameter /
Flow Chart 1% Parameter:
cTB < Adim >
—_— — — — — —_ —_ — —
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6.2.10 PWCTR1 (COh): Power Control 1
COH PWCTR1 (Power Control 1)

Inst/Para D/CX | WRX | RDX | D17-8 | D7 | D6 | D5 D4 D3 D2 D1 DO (Code)
PWCTR1 0 1 1 - 1 1 0 0 0 0 0 0 (COh)
1°'Parameter 1 1 1 - 0 0 0 | VRH4 | VRH3 | VRH2 | VRH1 | VRHO | 05h/05h
2" Parameter 1 1 1 - 0 0 0 0 VC2 VCA1 VCO | 05h/05h

NOTE: “-" Don’t care
- -Set the GVDD and voltage
VRH[4:0] GVDD

00000 0 5.00 VC[2:0 VvCI1
00001 1 4.75 000 0 [ 275
00010 2 4.70 001 1 2.70
00011 3 4.65 010 2 | 265
00100 4 4.60 011 3 [ 260
00101 5 4.55 100 4 2.55
00110 6 4.50 101 5 2.5
00111 7 4.45 110 6 245
01000 8 4.40 111 7 2.4
01001 9 4.35
01010 10 4.30
01011 11 4.25
01100 12 4.20
01101 13 4.15
01110 14 4.10
01111 15 4.05

Description 10000 16 4.00
10001 17 3.95
10010 18 3.90
10011 19 3.85
10100 20 3.80
10101 21 3.75
10110 22 3.70
10111 23 3.65
11000 24 3.60
11001 25 3.55
11010 26 3.50
11011 27 3.45
11100 28 3.40
11101 29 3.35
11110 30 3.25
11111 31 3.00

Restriction

-If this register not using the register need be reserved.
-The deviation value of GVDD between with Measurement and Specification: Max <=50mV
-The deviation value of VCII between with Measurement and Specification: Max <= 2%
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Status Availability
Reist Normal Mode On, Idle Mode Off, Sleep Out Yes
cgister
.é .. 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
LCM = “01”" LCM ="“11"
TM LC Type ECB LC type
Default VRH[4:0] | VC[2:0] | VRH[4:0] VC[2:0]
Power On Sequence 05h 05h 05h 05h
S/W Reset 05h 05h 05h 05h
HW Reset 05h 05h 05h 05h
______________ | |
: Legend |
| |
| l/’l |
|{1(00h)| : command !
l i / Parameter / :
I
|
; l
b 1*Parameter | |
VRH[4:0] | :
: Mode :
| |
: transfer :
] 1
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6.2.11 PWCTR2 (C1h): Power Control 2

C1H PWCTR2 (Power Control 2)
Inst/Para D/CX | WRX | RDX | D17-8 | D7 | D6 | D5 | D4 | D3 D2 D1 DO | (Code)
PWCTR2 0 1 1 - 1 1 0 0 0 0 0 1 (C1h)
1%Parameter 1 1 1 0 0 0 0 0 BT2 | BT1 | BTO 07h

NOTE: “-* Don’t care

- Set the AVDD, VCL, VGH and VGL supply power level
BT[2:0] AVDD VCL VGH VGL
000 0 475 -2.45 4xVCII -3xVCII
001 1 4.75 -2.45 4xVCIl -4xVCIl
010 2 4.75 -2.45 5xVCIl -3xVCI1
- 011 3 4.75 -2.45 5xVCIl -4xVCI1
Description
100 4 4.75 -2.45 5xVCI1 -5xVCI1
101 5 475 -2.45 6xVCI1 -3xVCIl
110 6 4.75 -2.45 6xVCI1 -4xVCI1
111 7 4.75 -2.45 6xVCI1 -5xVCIl
Note: When VCI1=2.5V
-If this register not using the register need be reserved.
. -The deviation value of VGH/ VGL between with Measurement.and Specification:
Restriction
-VGH-VGL <= 25V
Status Availability
Normal-Mode On, Idle Mode Off, Sleep Out Yes
Register Normal.Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Maode On, Idle Mode Off, Sleep.Qut Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
BT[2:0]
Default Power On Sequence 07h
S/W Reset 07h
H/W Reset 07h
S T Legend
l / Parameter /
1" Parameter: C piply D
Flow Chart BT[2:0]
—_—— — — — —_ - — —
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6.2.12 PWCTR3 (C2h): Power Control 3 (in Normal mode/ Full colors)

C2H PWCTR3 (Power Control 3)
Inst/Para D/CX | WRX | RDX | D17-8 | D7 | D6 | D5 | D4 | D3 D2 D1 DO (Code)
PWCTR3 0 i 1 - 1 1 0 0 0 0 1 0 (C2h)
1°'Parameter 1 1 1 0 0 0 0 0 APA2 | APA1 | APAO 04h
2"Parameter 1 1 1 0 0 0 0 0 DCA2 | DCA1 | DCAO 06h
NOTE: “-" Don’t care
-Set the amount of current in Operational amplifier in normal mode/full colors.
-Adjust the amount of fixed current from the fixed current source in the operational amplifier for the source
driver.
APA[2:0] | Amount of Current in Operational Amplifier
000 | O | Operation of the operational amplifier stops
001 1 Small
010 | 2 Medium Low
011 3 Medium
100 | 4 Medium High
101 5 Large
110 [ 6 Reserved
111 7 Reserved
Description
-Set the Booster circuit Step-up cycle-in Normal mode/ full colors.
DCAJ[2:0] | Step-up cycle in Booster circuit 1 Step-up cycle in Booster circuit 2,3
000 |0 BCLK/ 1 BCLK/4
001 1 BCLK /.1 BCLK/8
010 [ \2 BCLK /1 BCLK/ 16
011+ 3 BCLK./2 BCLK/ 16
100 | 4 BCLK /4 BCLK/ 16
101 |\ 5 BCLK /4 BCLK/ 32
110 | 6 BCLK /4 BCLK/ 64
111 7 BCLK /8 BCLK / 64
Note: BCLK is Clock frequency for Booster circuit
L. -If some parameter of the register not use the register need to be reserved.
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
APA[2:0] DCA[2:0]
Default Power On Sequence 02h 04h
S/W Reset 02h 04h
H/W Reset 02h 04h
2006/11/17
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Parameter

e
Flow Chart o —
< Acion =

2" Parameter:
DCA[2:0]

transfer
—— - — — —_——_— —
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6.2.13 PWCTR4 (C3h): Power Control 4 (in Idle mode/ 8-colors)

C3H PWCTR4 (Power Control 4)
Inst/Para D/CX | WRX | RDX | D17-8 | D7 | D6 | D5 | D4 | D3 D2 D1 DO (Code)
PWCTR4 0 1 1 - 1 1 0 0 0 0 1 1 (C3h)
1°'Parameter 1 1 1 0 0 0 0 0 | APB2 | APB1 | APBO 04h
2"Parameter 1 1 1 0 0 0 0 0 | DCB2 | DCB1 | DCBO 07h

NOTE: “-" Don’t care

-Set the amount of current in Operational amplifier in Idle mode/ 8-colors.
-Adjust the amount of fixed current from the fixed current source in the operational amplifier for the source
driver.
APBJ[2:0] Amount of Current in Operational Amplifier
000 | O Operation of the operational amplifier stops
001 | 1 Small
010 | 2 Medium Low
011 [ 3 Medium
100 | 4 Medium High
101 5 Large
110 | 6 Reserved
111 7 Reserved
Description
-Set the Booster circuit Step-up cycle-in Idle mode/ 8-colors.
DCBJ[2:0] | Step-up cycle in Booster circuit 1 Step-up cycle in Booster circuit 2,3
000 |0 BCLK/ 1 BCLK/ 4
001 1 BCLK /.1 BCLK/8
010 [ \2 BCLK /1 BCLK/ 16
011+ 3 BCLK./2 BCLK/ 16
100 | 4 BCLK /4 BCLK/ 16
101 [\ 5 BCLK/4 BCLK/ 32
110 {6 BCLK /4 BCLK/ 64
111 | 7 BCLK /8 BCLK / 64
Note: BCLK is Clock frequency for Booster circuit
L. -If some parameter of the register not use, the register need to be reserved.
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
2006/11/17
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Status Default Value
AP[2:0] DCI[2:0]
Power On Sequence 02h 07h
Default SIW Reset 02h 07h
H/W Reset 02h 07h

Parameter

1% Parameter:
Display

Flow Chart o S
2" Parameter:
DCB[2:0] C Mode D
Sequential

transfer

I
[
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6.2.14 PWCTRS5 (C4h): Power Control 5 (in Partial mode/ full-colors)

C4H PWCTRS (Power Control 5)
Inst/Para D/CX | WRX | RDX | D17-8 | D7 | D6 | D5 | D4 | D3 D2 D1 DO (Code)
PWCTRS 0 1 1 - 1 1 0 0 0 1 0 0 (C4h)
1%Parameter 1 1 1 0 0 0 0 0 | APC2 | APC1 | APCO 03h
2"Parameter 1 1 1 0 0 0 0 0 ] DCC2 | DCC1 | DCCO 07h

NOTE: “-" Don’t care

-Set the amount of current in Operational amplifier in Partial mode/ full-colors.
-Adjust the amount of fixed current from the fixed current source in the operational amplifier for the source
driver.
APCJ[2:0] Amount of Current in Operational Amplifier
000 | O Operation of the operational amplifier stops
001 1 Small
010 | 2 Medium Low
011 | 3 Medium
100 | 4 Medium High
101 5 Large
110 | 6 Reserved
111 7 Reserved
Description
-Set the Booster circuit Step-up cycle-in Partial mode/ full-colors.
DCCJ[2:0] | Step-up cycle in Booster circuit 1 Step-up cycle in Booster circuit 2,3
000 -0 BCLK/ 1 BCLK /4
001 1 BCLK /.1 BCLK/8
010 [ \2 BCLK /1 BCLK/ 16
011+ 3 BCLK./2 BCLK/ 16
100 | 4 BCLK /4 BCLK/ 16
101 [\ 5 BCLK/4 BCLK/ 32
110 {6 BCLK /4 BCLK/ 64
111 | 7 BCLK /8 BCLK / 64
Note: BCLK is Clock frequency for Booster circuit
L. -If some parameter of the register not use the register need to be reserved.
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
2006/11/17
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Status Default Value
AP[2:0] DCI[2:0]
Power On Sequence 02h 04h
Default SIW Reset 02h 04h
H/W Reset 02h 04h
e Legend
‘L / Parameter /
Nppaeter
Flow Chart APCI2:0] —
2" Parameter:
DCC[2:0]
a0 A\ — N\ —\A\Le
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6.2.15 VMCTR1 (C5h): VCOM Control 1
C5H VMCTR1 (VCOM Control 1)
Inst/Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
VMCTR1 0 1 1 - 1 1 0 0 0 1 0 (C5h)
19'Parameter 1 1 1 - | VMH6 | VMH5 | VMH4 | VMH3 | VMH2 | VMH1 | VMHO | 1Ah/3Ah
2"Parameter 1 1 1 0 | VML6 | VML5 | VML4 | VML3 | VML2 | VML1 | VMLO | 18h/38h
NOTE: “-" Don’t care
-Set VCOMH Voltage
VMH[6:0] VCOMH | VMHI6:0] VCOMH | VMH[6:0] VCOMH VMH[6:0] VCOMH
0000000 | O 2.500 | 0011011 | 27 3.175 | 0110110 | 54 3.850 | 1010001 81 4.525
0000001 1 2.525 | 0011100 | 28 3.200 | 0110111 | 55 3.875 | 1010010 82 4.550
0000010 | 2 2.550 | 0011101 | 29 3.225 | 0111000 | 56 3.900 | 1010011 83 4.575
0000011 3 2.575 | 0011110 | 30 3.250 | 0111001 | 57 3.925 | 1010100 84 4.600
0000100 | 4 2.600 | 0011111 | 31 3.275 | 0111010 | 58 | 3.950(ECB) | 1010101 85 4.625
0000101 5 2.625 | 0100000 | 32 3.300 | 0111011 | 59 3.975 | 1010110 86 4.650
0000110 | 6 2.650 | 0100001 | 33 3.325 | 0111100 | 60 4,000 | 1010111 87 4.675
0000111 7 2.675 | 0100010 | 34 3.350 | 0111101 | 61 4,025 | 1011000 88 4.700
0001000 | 8 2.700 [ 0100011 | 35 3.375 | 0111110 | 62 4.050-] 1011001 89 4.725
0001001 9 2.725 | 0100100 | 36 3.400 [ 0111111 63 4.075-4-1011010 90 4.750
0001010 | 10 2.750 | 0100101 | 37 3.425 | 1000000 {64 4,100 | 1011011 91 4.775
0001011 | 11 2.775 | 0100110 | 38 3450.{.4000001" | 65 4.1251/.1011100 92 4.800
0001100 | 12 2.800 [ 0100111 | 39 3.475.| 1000010 | 66 4.1501). 1011101 93 4.825
0001101 | 13 2.825 [ 0101000 | 40 3:500-{ 1000011 _}-67 4175 11011110 94 4.850
0001110 | 14 2.850.420101001 | 41 3.525 [ 1000100 | 68 4200 | 1011111 95 4.875
0001111 | 15 2.875 |1-0101010f 42 3.550-{:1000101._69 4.225 | 1100000 96 4.900
0010000 | 16 2.900.| 0101011 | 43 3.575 | 1000110 | 70 4.250 | 1100001 97 4.925
0010001 | 17 292571 0101100-| 44 3.600-4-1000111 | 71 4.275 1 1100010 98 4.950
0010010 | 18 2.950 | 0101401 |45 3.625 | 1001000 | 72 4.300 | 1100011 99 4.975
o\ 0010011 |19 2.975 1 0101110_|- 46 3.650 | 1001001 | 73 4.325 | 1100100 | 100 5.000
Deseriptont: I"5640100 | 20 3000 | 0101111 [ 47 | 3,675 | 1001010 | 74 4350 | 1100101 | 101 | Not
0010101 | 21 3.025 170110000 | 48 3.700 | 1001011 | 75 4.375 | Permitted
0010110 | 22 3.050 | 0110001 | 49 3.725 | 1001100 | 76 4.400 | 1111111 | 127
0010111 | 23 3.075 | 0110010 | 50 3.750 | 1001101 | 77 4.425
0011000 | 24 3.100 [ 0110011 | 51 3.775 | 1001110 | 78 4.450
0011001 | 25 3.125 [ 0110100 | 52 3.800 [ 1001111 | 79 4.475
0011010 | 26 | 3.150(TM) [ 0110101 | 53 3.825 | 1010000 | 80 4.500
*When using VCOMH lower than VDD,EQ function must turn off.
-Set VCOML Voltage
VMLI6:0] VCOML VML]6:0] VCOML | VMLI6:0] VCOML VML]6:0] VCOML
0000000 | O | -2.500 0011011 | 27 | -1.825 0110110 | 54 | -1.150 1010001 | 81 -0.475
0000001 | 1 -2.475 0011100 [ 28 | -1.800 0110111 | 55 | -1.125 1010010 | 82 -0.450
0000010 | 2 | -2.450 0011101 [ 29 | -1.775 0111000 | 56 | -1.100ECB) | 1010011 | 83 -0.425
0000011 | 3 | -2.425 0011110 [ 30 [ -1.750 0111001 | 57 | -1.075 1010100 | 84 -0.400
0000100 | 4 | -2.400 0011111 [ 31 [ -1.725 0111010 | 58 | -1.050 1010101 | 85 -0.375
0000101 | 5 | -2.375 0100000 | 32 | -1.700 0111011 [ 59 | -1.025 1010110 | 86 -0.350
0000110 | 6 | -2.350 0100001 | 33 | -1.675 0111100 [ 60 | -1.000 1010111 | 87 -0.325
0000111 | 7 | -2.325 0100010 | 34 | -1.650 0111101 [ 61 | -0.975 1011000 | 88 -0.300
0001000 | 8 | -2.300 0100011 [ 35 [ -1.625 0111110 | 62 | -0.950 1011001 | 89 -0.275
0001001 | 9 | -2.275 0100100 | 36 | -1.600 0111111 | 63 | -0.925 1011010 [ 90 -0.250
0001010 | 10 | -2.250 0100101 | 37 | -1.575 1000000 | 64 | -0.900 1011011 | 91 -0.225
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0001011 | 11 | -2.225 0100110 | 38 | -1.550 1000001 | 65 | -0.875 1011100 | 92 -0.200
0001100 | 12 | -2.200 0100111 | 39 | -1.525 1000010 | 66 | -0.850 1011101 | 93 -0.175
0001101 | 13 | -2.175 0101000 | 40 [ -1.500 1000011 | 67 | -0.825 1011110 | 94 -0.150
0001110 | 14 | -2.150 0101001 | 41 [ -1.475 1000100 | 68 | -0.800 1011111 | 95 -0.125
0001111 | 15 | -2.125 0101010 [ 42 [ -1.450 1000101 | 69 | -0.775 1100000 | 96 -0.100
0010000 | 16 | -2.100 0101011 | 43 | -1.425 1000110 | 70 | -0.750 1100001 | 97 -0.075
0010001 | 17 | -2.075 0101100 | 44 | -1.400 1000111 | 71 | -0.725 1100010 | 98 -0.050
0010010 | 18 | -2.050 0101101 | 45 | -1.375 1001000 | 72 | -0.700 1100011 | 99 -0.025
0010011 | 19 | -2.025 0101110 | 46 | -1.350 1001001 | 73 | -0.675 1100100 | 100 | 0.000
0010100 | 20 | -2.000 0101111 | 47 | -1.325 1001010 | 74 | -0.650 1100101 | 101 | Not
0010101 | 21 | -1.975 0110000 | 48 | -1.300 1001011 | 75 | -0.625 | Permitted
0010110 | 22 | -1.950 0110001 [ 49 [ -1.275 1001100 | 76 | -0.600 1111111 | 127
0010111 | 23 | -1.925 0110010 | 50 | -1.250 1001101 | 77 | -0.575
0011000 | 24 | -1.900(TM) | 0110011 | 51 [ -1.225 1001110 | 78 | -0.550
0011001 | 25 | -1.875 0110100 | 52 [ -1.200 1001111 | 79 | -0.525
0011010 | 26 | -1.850 0110101 | 53 | -1.175 1010000 | 80 | -0.500
-If this register not using the register need be reserved.
Restriction |-The deviation value of VCOMH/VCOML between with Measurement and Specification: Max<=25mV
-The deviation value of VCOMAC between with Measurement and Specification: Max-<=50mV
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
LCM =“01" LCM =“11"
nVM TM LC Type ECB LC type
Default
VMHI6:0] / VML[6:0] | VMH[6:0] / VML[6:0]
Power On Sequence. [ ~0d 1Ah/18h 3Ah/38h
S/W Reset 0d 1Ah/18h 3Ah/38h
H/W Reset 0d 1Ah/18h 3Ah/38h
______________ - ————— — —
: Legend
N e
VMCTR1 (C5h) command !
/ Parameter / :
Flow Chart |
1% Parameter: VMH(6:0] |
2" Parameter: VML[6:0] | I
|
transfer :
— e o — — —_ — — J
2006/11/17

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.

213

Version 1.01




q N@VATEK NT3916

6.2.16 VMOFCTR (C7h): VCOM Offset Control

C7H VMOFCTR (VCOM Offset Control)
Inst/Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
VMCTR2 0 i 1 - 1 1 0 0 0 1 1 1 (C7h)
1%'Parameter 1 1 1 nVM* | VMF6 | VMF5 | VMF4 | VMF3 | VMF2 | VMF1 | VMFO | MTP
NOTE: “-" Don't care
-Set VCOMH Voltage
VMF[6:0] VCOMH Output Level VCOML Output Level
0 “VMH” — 64d “VML” — 64d
1 “VMH” — 63d “VML” —63d
2 “VMH” — 62d “VML” —62d
62 “VMH” —2d “VML” -2d
63 “VMH” —1d “VML” —1d
64 “VMH” “yML”
65 “VMH” + 1d “VML"+ 1d
66 “VMH” + 2d “VML"+ 2d
. 126 “VMH"+ 62d “VML” + 62d
Description
127 “VMH"+ 63d “VML" +63d
-IF “VMH” + xd or “VML” + xd is less than 0d, it becomes-0d.
-IF “VMH” + xd or “VML” + xd is large than-100d, it becomes 100d.
-VMF[5:0] are stored in NV memory to contrast.
-Select the VMF[6:0] value
nVM VMF[6:0] value
0 VCOM offset value from NV memory
1 VCOM offset value in the VMF[6:0] registers
-When the VCOM circuituse VCOMH (C5h) + VCOML (C5h) + VCOM-offset (C7h) structure, the nVM need to be
used in this case.
-If this register not use the register need be reserved.
Restriction -To control the VCOM output voltage with VMF[5:0] command, nVM parameter should be set “1°.
Status Availability
Reaist Normal Mode On, Idle Mode Off, Sleep Out Yes
égls er 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 VMF[6:0]
Default Power On Sequence MTP
S/W Reset No change
H/W Reset MTP
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VMOFCTR (C7h)

‘

command

/ Parameter /

[}
[}
1
[}
[}
1
[}
|
Display :
i
I
[}
I
I
[}
I
I

Flow Chart 1°' Parameter:
nVM, VMFI6:0] < Action =
transfer
- 1
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6.2.17 RDVMOF (C8h): Read the VCOM Offset Value NV memory

C8H RDVMOF (Read the VCOM Offset Value NV memory)
Inst/ Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDVMOF 0 i 1 - 1 1 0 0 1 0 0 0 (C8h)
1°' Parameter 0 1 i - - - - - - - - - -
2™ Parameter 1 1 i - RVMF6 | RVMF5 | RVMF4 | RVMF3 | RVMF2 | RVMF1 | RVMFO -
NOTE: “-" Don't care
-Read the VCOM offset value from NV memory
-The 1% parameter is dummy data.
Description -The 2" parameter is VMF[6:0] value from NV memory or register value.
Restriction -If this register not use the register need be reserved.
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 VMF[5:0]
Power On Sequence MTP
Default S/W Reset MTP
H/W Reset MTP
Serial | /F Mode Parallel | /F Mode
Legend
ey Host command
Driver / Parameter /
Send VMF [6:0] / Dummy Read
Flow Chart
ransfer
S
Send VMF [6:0]
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6.2.18 WRID2 (D1h): Write ID2 Value

D1H WRID2 (Write ID2 Value)
Inst/ Para D/CX | WRX | RDX | D23-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
WRID2 0 1 1 - 1 1 0 1 0 0 0 1 (D1h)
1°'Parameter 1 i 1 - 1 1D26 | ID25 | ID24 | ID23 | ID22 | 1D21 | ID20 -
NOTE: “-*“ Don’t care
-Write 7-bits data of LCD module version to save it to NV memory.
-The 1% parameter ID2[6:0] is LCD Module version ID.
Description
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
Power On Sequence MTP
Default S/W Reset MTP
H/W Reset MTP.
______________ - ————— — —
: Legend
N e
WRID2 (D1h) command !
/ Parameter. / :
! Display
Flow Chart 1% Parameter: 1D2[6:0] !
I

Mode

Sequential
transfer
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6.2.19 WRID3 (D2h): Write ID3 Value

D2H WRID3 (Write ID3 Value,
Inst/ Para D/CX | WRX | RDX | D23-8 | D7 D6 D5 D4 D3 D2 D1 DO | (Code)
WRID3 0 i 1 - 1 1 0 1 0 0 1 0 (D2h)
19'Parameter 1 i 1 - ID37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 | ID30 -
NOTE: “-" Don't care
-Write 8-bits data of project code module to save it to NV memory.
-The st parameter ID3[7:0] is product project ID.
Description - The default value needs to be defined later.
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
Power On Sequence MTP
S/W Reset MTP
Default HW Reset MTPR
______________ - ————— — —
! Legend
e
WRID3 (D2h) command !
/ Parameter. / :
|
Flow Chart 1% Parameter: ID3{7:0] !
I
!
|
transfer |
e J
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6.2.20 RDID4 (D3h): Read the ID4 value

D3H RDID4 (Read the ID4 value)
Inst/ Para D/CX | WRX | RDX | D23-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDID4 0 I 1 - 1 1 0 1 0 0 1 1 (D3h)
1% Parameter 1 1 i - - - - - - - - -
2" Parameter 1 1 1 - ID417 | 1D416 | ID415 | ID414 | ID413 | ID412 | ID411 | ID410 01h
3" Parameter 1 1 1 - ID427 | 1D426 | ID425 | 1D424 | 1D423 | ID422 | ID421 | ID420 16h
4" Parameter 1 1 1 - - - - - ID433 | ID432 | ID431 | 1D430 -

NOTE: “-" Don’t care

-Read the Driver IC information from mask value.

-The 1 parameter is dummy data.

-The 2" parameter ID41[7:0] is Driver IC ID code.

-The value be defined later.
-Currently, “01h”, “02h” , “03h”, “05h” can’t be used.

Description -The 3" parameter ID42[7:0] is Driver IC Part number ID. (The code be define by Driver IC Vender)
-The 4" parameter ID43[3:0] is Driver IC version ID.
-When the Driver maker modifies any function it should be modify the parameters at this ID-code
before sample out also.
-If Driver Maker don’t need 2 parameter If can’t reduce to one parameter.
-If the parameters are not enough Driver makers can add or reduce yourself,
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 Qut Yes
Sleep In Yes
Status Default Value-
1D41[7:0] 1D42[7:0] 1D43[3:0]
Default Power On Sequence 01h 16h 02h
S/W.Reset 01h 16h 02h
H/W Reset 01h 16h 02h
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Serial | /F Mode

—opiom |

{ Dummy Clock ;

Parallel | /F Mode

Dummy Read

AR
N

Driver

Legend
/ Parameter /

= Adin =

Sequential
transfer

- - - —
Send ID 41[7:0] Send ID 41[7:0]
Flow Chart
{ Send ID 42[7:0] ; end ID 42[7:0]
{ Send ID 43[3:0] ; { Send ID 43[3:0] ;
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6.2.21 NVFCTR1 (D9h): NV Memory Function Controller 1

D9H NVFCTR1 (NV Memory Function Controller 1)
Inst/ Para D/CX | WRX | RDX | D23-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO (Code)
NVFCTR1 0 1 1 - 1 1 0 1 1 0 0 1 (D9h)
1% Parameter 1 il 1 - EP_PWR -

NOTE: “-" Don't care

g EP_PWR: MTP programming power control. (“0”: Internal power, “1”: External power form VGH)
Description . S b
Note: The register is not used in this case.
Restriction |
Register
) Status Availability
Available 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 00
S/W Reset 00
H/W Reset 00
Flow Chart
3 A\ |
EP_PWR | Legend |
D%h : |
|
' '
Y | |
| |
| |
Y,
1st parameter: EP_PWR | |
|
| :
| |
| '
| |
| |
| |
| |
| |
e
| |
| |
L ]
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6.2.22 EPWRITE (DEh): MTP write command

DEH NVFCTR2 (NV Memory Function Controller 2)
Inst/ Para D/CX | WRX | RDX | D23-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO (Code)
EPWRITE 0 i 1 - 1 1 0 1 1 1 1 0 (DEh)
NOTE: “-*“ Don’t care
g MTP write command.
Description Please see 6.2.25 MTP Access sequence for program (Data write) for more detail.
Restriction |
Register
) Status Availability
Available 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
IR~ ~~~—~ |
EPWRITE \ Legend |
DEh : |
|
| |
| |
| |
1st parameter: EPWRITE | |
|
. :
| |
| |
| .m |
| |
! !
| |
| |
G
| |
| |
L I
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6.2.23 EPCLR (DFh): MTP read command
DFH NVFCTR3 (NV Memory Function Controller 3)
Inst/ Para D/CX | WRX | RDX | D23-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO (Code)
EPCLR 0 i 1 - 1 1 0 1 1 1 1 1 (DFh)
NOTE: “-*“ Don’t care
g MTP write command.
Description Please see 6.2.26 MTP Access sequence for program (Data clear) for more detail.
Restriction |
Register
) Status Availability
Available 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
[ I
EPCLR \ Legend \
DFh } I
I
I I
I I
[ ]
1st parameter: EPCLR | |
| :
I I
I
‘ 1
I I
| |
I
I I
o D)
I
| |
L ]
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6.2.24 MTP Access Sequence for Program (Data write)

* EXTC pin =VDD
* SLPOUT command Bit | D7| D6 | D5| D4| D3| D2| DI | DO

4 * WRID2 command: ID26-1D20 D1 |/ 1017 16| 15| D14 13| 12|/ 11| D10

* WRID3 command: ID37-ID30
* Adjust the optimal VMF value ID2 | ID27| ID26| ID25| 1ID24{ ID23| ID22| ID21| ID20

ID bit assignment

nVM=1, VMF[6:0]=xxxxxxx ID3 | ID37| ID36| ID35| ID34| ID33( ID32| ID31{ ID30
* VGH-VGL < 25V (RCOh:05h, 01h) *ID17 to ID10: Fixed by Metal Layer
*VGH > 15V (RC1h:05h) * D26 to ID20 and ID37 to ID30:
Programmed to MTP

¢ *n bit

Commanfl DC| D7 | D6| D5( D4| D3| D2 |.D1| DO
RDVCOMH 0 1 1 0 1 0 0 1 1

Execute data clear program

Parametgf | - nV| VME][6:0]
MTP
Data *nVM=0: VCOM voltageequals to-default value. After
Write programmed MTP, the default value is MTP value.
* nVM=11setting of VMFE[6:0] becomes valid and-voltage of
VCOM can be adjusted
* EXWRITE command Note: Program'voltage and tinie.is.not fixed yet.
Wait more than 1.5s
-
—
MTP Read VMF, :
Write Data D2 & ID3 41l correst? Re-execute MTP write
Verification
Ye
N~
A 4
* H/W Reset
v
End
2006/11/17
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6.2.25 MTP Access Sequence for Program (Data clear)

* EXTC pin =VDD

* SLPOUT command ID bit assignment
e * VGH-VGL <25V (RCOh:05h, 01h) Bit | D7| D6| D5| D4| D3| D2| D1 | DO
*VGH> 15V (RC1h:05h) D1 | 17| D16 D15 D14 13| D12 D11 D10

ID2 | ID27| ID26| ID25| ID24| 1D23| 1D22| ID21| ID20
ID3 | ID37| ID36| ID35| ID34| 1ID33| 1D32| ID31| ID30

*1D17 to ID10: Fixed by Metal Layer
*1D26 to ID20 and ID37 to ID30:
Wait more than 200ms Programmed to MTP

*n bit

Commanfl DC| D7 | D6| D5{-D4 | D3 D2| .D1| DO
RDVCOMH 1 1 0 1 0 0 1 1

MTP
Data * EPCLR command Parametet 1 - | '\aVM VME[6:0]
Clear Wait more than 1.5s *nVM=0: VCOM voltage equals to default value.-After
programmed MTP, the default valueis MTP value:
* nVM=1:setting of VMF[6:0] becomes valid-and voltage of
VCOM can be adjusted
Note: Program voltage and time is not fixed yet.
~
MTP ReRWE: o Re-execute MTP clear
Clear Datal ID2 &1D3 all-clear?

Verification

* H/W Reset

End
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6.2.26 GMCTRP1(EOh): Gamma (‘+’polarity) Correction Characteristics Setting

EOH GMCTRP1(Gamma (‘+’polarity) Correction Characteristics Setting)

Inst/ Para D/CX | WRX | RDX | D23-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)

GMCTRP1 0 1 1 - 1 1 1 1 0 0 0 0 (EOh)
1% Parameter 1 i 1 - - PKP12 PKPI1 PKP10 PKP02 PKPO1 PKP00
2™ Parameter 1 1 1 - - PKP32 PKP31 PKP30 PKP22 PKP21 PKP20 -
3" Parameter 1 [ 1 - - PKP52 PKP51 PKP50 PKP42 PKP41 PKP40 -
4" Parameter 1 1 1 - PRP04 PRP03 PRP02 PRPOI PRP0O -
5" Parameter 1 1 1 - PRP23 PRP22 PRP21 PRP20 PRP13 PRP12 PRPII PRP10 -
6" Parameter 1 1 1 - PRP33 PRP32 PRP31 PRP30
7" Parameter 1 1 1 - PRP44 PRP43 PRP42 PRP41 PRP40
8" Parameter 1 1 1 - VRPI13 VRPI12 VRPI1 VRP10 VRPO3 VRP02 VRPOI VRPOO

NOTE: “-” Don’t

care, can be set to VDDI or DGND level

Description -Define by Driver IC Vender but it should be meet 2-type LC requirement
-When turn ON the separate RGB gamma function the command is used for R-gamma (“+’polarity)
of GCO correction characteristics setting
-When turn OFF the separate RGB gamma function the command is used for gamma (‘+’ polarity)
correction characteristics setting
Restriction -
Register
Status Availability
Availabie 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 Not Fixed
S/W Reset No Change
H/W Reset Not Fixed
Flow Chart
GAMCTRPI | Legend |
EOh } }
| |
! Iml |
I I
1st parameter }}
2nd parameter | |
| |
|
\ l
I I
! !
I I
e D
I I
L |
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6.2.27 GMCTRNO(E1h): Gamma (‘-’polarity) Correction Characteristics Setting

E1H GMCTRN1(Gamma (‘-’polarity) Correction Characteristics Setting)
Inst/ Para D/CX | WRX | RDX | D23-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
GMCTRNO 0 1 1 - 1 1 1 1 0 0 0 1 (E1h)
1% Parameter 1 i 1 - PKN12 PKN11 PKN10 PKN02 PKNOL PKN00
2™ Parameter 1 1 1 - PKN32 PKN31 PKN30 PKN22 | PKN2I PKN20 -
3" Parameter 1 [ 1 - PKN52 PKN51 PKNS50 PKN42 PKN41 PKN40 -
4" Parameter 1 1 1 - PRNO04 PRN03 PRN02 PRNO1 PRN0OO -
5" Parameter 1 1 1 - PRN23 PRN22 | PRN2I PRN20 | PRNI3 PRN12 PRNII PRN10 -
6" Parameter 1 1 1 - PRN33 PRN32 PRN3I PRN30
7" Parameter 1 1 1 - PRN44 PRN43 PRN42 PRN41 PRN40
8" Parameter 1 1 1 - VRNI3 VRNI2 VRNI1 VRN10 | VRNO3 VRNO2 VRNOI VRNOO

NOTE: “-” Don’t

care, can be set to VDDI or DGND level

Description -Define by Driver IC Vender but it should be meet 2-type LC requirement
-When turn ON the separate RGB gamma function the command is used for R-gamma (‘-’ polarity)
of GCO correction characteristics setting
-When turn OFF the separate RGB gamma function the command is used for GCO gamma(*-’
polarity) correction characteristics setting
Restriction -
Register
Status Availability
Availabie 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 Not Fixed
S/W Reset No Change
H/W Reset Not Fixed
Flow Chart
R —
GAMCTRNI1 | Legend }
Elh } I
I
‘ |
1 l
Yy
Ist parameter } Perameter }
2nd parameter |
................ | |
8th parameter | |
l l
I I
; ;
G
| transfer |
I I
L |
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6.2.28 GMCTRP2(E2h): Gamma (‘+’polarity) Correction Characteristics Setting

E2H GMCTRP2 (Gamma (‘+’polarity) Correction Characteristics Setting)

Inst/ Para D/CX | WRX | RDX | D23-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)

GMCTRP1 0 1 1 - 1 1 1 1 0 0 0 0 (E2h)
1% Parameter 1 i 1 - PKP12 PKPI1 PKP10 PKP02 PKPO1 PKP00
2™ Parameter 1 1 1 - PKP32 PKP31 PKP30 PKP22 PKP21 PKP20 -
3" Parameter 1 [ 1 - PKP52 PKP51 PKP50 PKP42 PKP41 PKP40 -
4" Parameter 1 1 1 - PRP04 PRP03 PRP02 PRPOI PRP0O -
5" Parameter 1 1 1 - PRP23 PRP22 PRP21 PRP20 PRP13 PRP12 PRPII PRP10 -
6" Parameter 1 1 1 - PRP33 PRP32 PRP31 PRP30
7" Parameter 1 1 1 - PRP44 PRP43 PRP42 PRP41 PRP40
8" Parameter 1 1 1 - VRPI13 VRPI12 VRPI1 VRP10 VRPO3 VRP02 VRPOI VRPOO

NOTE: “-” Don’t

care, can be set to VDDI or DGND level

Description -Define by Driver IC Vender but it should be meet 2-type LC requirement
-When turn ON the separate RGB gamma function the command is only used for G-gamma
(“+’polarity) of GCO correction characteristics setting
-When turn OFF the separate RGB gamma function the command is not used.
Restriction -
Register
Status Availability
Available Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep.Out Yes
Partial Mode On,-ldle Mode Off, Sleep Out Yes
Partial Mode On, |ldle Mode-On, Sleep Out Yes
Sleep In Yes
Default
Status Default Value
Power On Sequence Not Fixed
S/W Reset No Change
H/W Reset Not Fixed
Flow Chart
GAMCTRP2 | Legend |
(E2) } I
|
| |
L ! m |
| |
1st parameter } }
2nd parameter | |
| ;
|
‘ l
I I
| |
Gz
| transfer |
| |
Lo ]
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6.2.29 GMCTRN2(E3h): Gamma (‘-’polarity) Correction Characteristics Setting

E3H GMCTRN2(Gamma (‘-’polarity) Correction Characteristics Setting)
Inst/ Para D/CX | WRX | RDX | D23-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
GMCTRNO 0 1 1 - 1 1 1 1 0 0 0 1 (E3h)
1% Parameter 1 i 1 - PKN12 PKN11 PKN10 PKN02 PKNOL PKN00
2™ Parameter 1 1 1 - PKN32 PKN31 PKN30 PKN22 | PKN2I PKN20 -
3" Parameter 1 [ 1 - PKN52 PKN51 PKNS50 PKN42 PKN41 PKN40 -
4" Parameter 1 1 1 - PRNO04 PRN03 PRN02 PRNO1 PRN0OO -
5" Parameter 1 1 1 - PRN23 PRN22 | PRN2I PRN20 | PRNI3 PRN12 PRNII PRN10 -
6" Parameter 1 1 1 - PRN33 PRN32 PRN3I PRN30
7" Parameter 1 1 1 - PRN44 PRN43 PRN42 PRN41 PRN40
8" Parameter 1 1 1 - VRNI3 VRNI2 VRNI1 VRN10 | VRNO3 VRNO2 VRNOI VRNOO

NOTE: “-” Don’t

care, can be set to VDDI or DGND level

Description -Define by Driver IC Vender but it should be meet 2-type LC requirement
-When turn ON the separate RGB gamma function the command is only used for G-gamma
(“-’polarity) of GCO correction characteristics setting
-When turn OFF the separate RGB gamma function the command is not used.
Restriction -
Register
Status Availability
Available Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep.Out Yes
Partial Mode On,-ldle Mode Off, Sleep Out Yes
Partial Mode On, |ldle Mode-On, Sleep Out Yes
Sleep In Yes
Default
Status Default Value
Power On Sequence Not Fixed
S/W Reset No Change
H/W Reset Not Fixed
Flow Chart
GAMCTRN2 | Legend |
E3h } I
|
I I
3 | ml |
I I
1st parameter } }
2nd parameter
................ | |
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l l
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I I
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=
I
‘ 1
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6.2.30 GMCTRP3(E4h): Gamma (‘+’polarity) Correction Characteristics Setting

E4H GMCTRP3 (Gamma (‘+’polarity) Correction Characteristics Setting)

Inst/ Para D/CX | WRX | RDX | D23-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)

GMCTRP1 0 1 1 - 1 1 1 1 0 0 0 0 (E4h)
1% Parameter 1 i 1 - PKP12 PKPI1 PKP10 PKP02 PKPO1 PKP00
2™ Parameter 1 1 1 - PKP32 PKP31 PKP30 PKP22 PKP21 PKP20 -
3" Parameter 1 [ 1 - PKP52 PKP51 PKP50 PKP42 PKP41 PKP40 -
4" Parameter 1 1 1 - PRP04 PRP03 PRP02 PRPOI PRP0O -
5" Parameter 1 1 1 - PRP23 PRP22 PRP21 PRP20 PRP13 PRP12 PRPII PRP10 -
6" Parameter 1 1 1 - PRP33 PRP32 PRP31 PRP30
7" Parameter 1 1 1 - PRP44 PRP43 PRP42 PRP41 PRP40
8" Parameter 1 1 1 - VRPI13 VRPI12 VRPI1 VRP10 VRPO3 VRP02 VRPOI VRPOO

NOTE: “-” Don’t

care, can be set to VDDI or DGND level

Description -Define by Driver IC Vender but it should be meet 2-type LC requirement
-When turn ON the separate RGB gamma function the command is only used for B-gamma
(“+’polarity) of GCO correction characteristics setting
-When turn OFF the separate RGB gamma function the command is not used.
Restriction -
Register
Status Availability
Available Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep.Out Yes
Partial Mode On,-ldle Mode Off, Sleep Out Yes
Partial Mode On, |ldle Mode-On, Sleep Out Yes
Sleep In Yes
Default
Status Default Value
Power On Sequence Not Fixed
S/W Reset No Change
H/W Reset Not Fixed
Flow Chart
GAMCTRP3 | Legend |
E4 } I
|
‘ ‘
1 1
I I
st parameter | |
2nd parameter
................ ) ! Comn )|
8th parameter ! |
l l
|
! i
| |
Com D)
| |
L |
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6.2.31 GMCTRN3(E5h): Gamma (‘-’polarity) Correction Characteristics Setting

E5H GMCTRN3(Gamma (‘-’polarity) Correction Characteristics Setting)
Inst/ Para D/CX | WRX | RDX | D23-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
GMCTRNO 0 1 1 - 1 1 1 1 0 0 0 1 (E5h)
1% Parameter 1 i 1 - PKN12 PKN11 PKN10 PKN02 PKNOL PKN00
2™ Parameter 1 1 1 - PKN32 PKN31 PKN30 PKN22 | PKN2I PKN20 -
3" Parameter 1 [ 1 - PKN52 PKN51 PKNS50 PKN42 PKN41 PKN40 -
4" Parameter 1 1 1 - PRNO04 PRN03 PRN02 PRNO1 PRN0OO -
5" Parameter 1 1 1 - PRN23 PRN22 PRN21 PRN20 PRN13 PRN12 PRNII PRN10 -
6" Parameter 1 1 1 - PRN33 PRN32 PRN3I PRN30
7" Parameter 1 1 1 - PRN44 PRN43 PRN42 PRN41 PRN40
8" Parameter 1 1 1 - VRNI3 VRNI2 VRNI1 VRN10 | VRNO3 VRNO2 VRNOI VRNOO

NOTE: “-” Don’t

care, can be set to VDDI or DGND level

Description -Define by Driver IC Vender but it should be meet 2-type LC requirement
-When turn ON the separate RGB gamma function the command is only used for B-gamma (‘-
polarity) of GCO correction characteristics setting
-When turn OFF the separate RGB gamma function the command is not used.
Restriction -
Register
Status Availability
Available Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On,-ldle Mode Off, Sleep Out Yes
Partial Mode On, |ldle Mode-On, Sleep Out Yes
Sleep In Yes
Default
Status Default Value
Power On Sequence Not Fixed
S/W Reset No Change
H/W Reset Not Fixed
Flow Chart
GAMCTRN3 | Legend |
ESh } I
I
I I
' | m |
I I
Ist parameter } }
2nd parameter
________________ | |
8th parameter | |
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I I
! |
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1 1
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6.2.32 GAM_R_SEL: Gamma selection (F2h)

F2H Gamma selection (GAMCTRL)
Inst/ Para D/CX | WRX | RDX | D23-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO (Code)
GAMCTRL 0 1 1 - 1 1 o | 1 1 1 1 | GAM_R_SEL | (F2n)

NOTE: “-“ Don’t care

g GAM_R_SEL: Gamma selection
Description 0: Gamma control by REO & RE1 registers value.
1: Gamma control by GCO~GC3 ROM value. (Cooperate with R26h register )
DO: The flag must be fixed at 0.
D2: The flag must be fixed at 1.
D3: The flag must be fixed at 1.
Restriction |-
Register
) Status Availability
Available 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
Stat Default Value
aus GAM_R_SEL
Power On Sequence 0
S/W Reset 0
H/W Reset 0
Flow Chart
2006/11/17
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6.3 Reset Table (Default Value)

GM=00,176RGBX220

Item Register | After After Hardware | After Software Reset
Frame memory Random No Change No Change
Sleep In/Out 10h/ 11h | In In In
Display On/Off 29h/ 28h | Off Off Off
Display mode 13h/ 12h | Normal Normal Normal
Display Inversion On/Off 21h/ 20h | Off Off Off
Display Idle Mode On/Off 39h/ 38h | Off Off Off
Column: Start Address (XS) | 2Ah 0000h 0000h 0000h
00AFh (when MV=0)
Column: End Address (XE) | 2Ah 00AFh 00AFh
00DBh (when MV=1)
Row: Start Address (YS) 2Bh 0000h 0000h 0000h
00DBh (when MV=0)
Row: End Address (YE) 2Bh 00DBh 00DBh
00AFh (when-MV=1)
RGB for 4k, 65k, 262K Color | 2Dh Random See Section No Change
Partial: Start Address (PSL) | 30h 0000h 0000h 0000h
Partial: End Address (PEL) | 30h 00DBh 00DBh 00DBh
Scroll: Vertical scrolling Off Off Off
Scroll: Top Fixed Area 33h 0000h 0000h 0000h
Scroll: Scroll Area (VSA) 33h 00DCh 00DCh 00DCh
Scroll: Bottom Fixed Area 33h 0000h 0000h 0000h
Scroll Start Address (SSA) 37h 0000h 0000h 0000h
Tearing: On/Off 35h/34h. | Off Off Off
Tearing Effect Mode *3) 35h 00h 00h (Mode1) 00h (Mode1)
Memory Data Access 36h 0/0/0/0/0 0/0/0/0/0 No Change
Interface Pixel Color 3Ah 56h 56h No Change
RDDPM 0Ah 08h 08h 08h
RDDMADCTR 0Bh 00h 00h No Change
RDDCOLMOD 0Ch 56h 56h No Change
RDDIM 0Dh 00h 00h 00h
RDDSM OEh 00h 00h 00h
RDDSDR OFh 00h 00h 00h
ID1 DAh 38h 38h 38h
ID2 DBh 8xh 8xh 8xh
ID3 DCh 62h 62h 62h

Notes 1. There will be no abnormal visible effects on the display when S/W or H/W Reset is applied. Notes:2.
Powered-On Reset finishes within 10us after both VDD & VDDI are applied.

Notes:3. TE Mode 1 means Tearing Effect Output Line consists of V-Blanking Information only.
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GM=01,176RGBX176

Item Register | After After Hardware | After Software Reset
Frame memory Random No Change No Change
Sleep In/Out 10h/11h | In In In
Display On/Off 29h/ 28h | Off Off Off
Display mode 13h/ 12h | Normal Normal Normal
Display Inversion On/Off 21h/ 20h | Off Off Off
Display Idle Mode On/Off 39h/ 38h | Off Off Off
Column: Start Address (XS) | 2Ah 0000h 0000h 0000h
00AFh (when MV=0)
Column: End Address (XE) | 2Ah 00AFh 00AFh
00AFh (when MV=1)
Row: Start Address (YS) 2Bh 0000h 0000h 0000h
00AFh (when MV=0)
Row: End Address (YE) 2Bh 00AFh 00AFh
00AFh (when MV=1)
RGB for 4k, 65k, 262K Color | 2Dh Random See Section No Change
Partial: Start Address (PSL) | 30h 0000h 0000h 0000h
Partial: End Address (PEL) | 30h 00AFh 00AFh 00AFh
Scroll: Vertical scrolling Off Off Off
Scroll: Top Fixed Area 33h 0000h 0000h 0000h
Scroll: Scroll Area (VSA) 33h 00BOh 00BOh 00BOh
Scroll: Bottom Fixed Area 33h 0000h 0000h 0000h
Scroll Start Address (SSA) 37h 0000h 0000h 0000h
Tearing: On/Off 35h/ 34h~| Off Off Off
Tearing Effect Mode *3) 35h 00h 00h (Mode1) 00h (Mode1)
Memory Data Access 36h 0/0/0/0/0 0/0/0/0/0 No Change
Interface Pixel Color 3Ah 56h 56h No Change
RDDPM 0Ah 08h 08h 08h
RDDMADCTR 0Bh 00h 00h No Change
RDDCOLMOD 0Ch 56h 56h No Change
RDDIM 0Dh 00h 00h 00h
RDDSM OEh 00h 00h 00h
RDDSDR OFh 00h 00h 00h
ID1 DAh 38h 38h 38h
ID2 DBh 8xh 8xh 8xh
ID3 DCh 62h 62h 62h

Notes 1. There will be no abnormal visible effects on the display when S/W or H/W Reset is applied. Notes:2.
Powered-On Reset finishes within 10us after both VDD & VDDI are applied.

Notes:3. TE Mode 1 means Tearing Effect Output Line consists of V-Blanking Information only.
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GM=11,176RGBX132

Item Register | After After Hardware | After Software Reset
Frame memory Random No Change No Change
Sleep In/Out 10h/11h | In In In
Display On/Off 29h/ 28h | Off Off Off
Display mode 13h/ 12h | Normal Normal Normal
Display Inversion On/Off 21h/ 20h | Off Off Off
Display Idle Mode On/Off 39h/ 38h | Off Off Off
Column: Start Address (XS) | 2Ah 0000h 0000h 0000h
00AFh (when MV=0)
Column: End Address (XE) | 2Ah 00AFh 00AFh
0083h (when MV=1)
Row: Start Address (YS) 2Bh 0000h 0000h 0000h
0083h (when MV=0)
Row: End Address (YE) 2Bh 0083h 0083h
00AFh (when MV=1)
RGB for 4k, 65k, 262K Color | 2Dh Random See Section No Change
Partial: Start Address (PSL) | 30h 0000h 0000h 0000h
Partial: End Address (PEL) | 30h 0083h 0083h 0083h
Scroll: Vertical scrolling Off Off Off
Scroll: Top Fixed Area 33h 0000h 0000h 0000h
Scroll: Scroll Area (VSA) 33h 0084h 0084h 0084h
Scroll: Bottom Fixed Area 33h 0000h 0000h 0000h
Scroll Start Address (SSA) 37h 0000h 0000h 0000h
Tearing: On/Off 35h/ 34h~| Off Off Off
Tearing Effect Mode *3) 35h 00h 00h (Mode1) 00h (Mode1)
Memory Data Access 36h 0/0/0/0/0 0/0/0/0/0 No Change
Interface Pixel Color 3Ah 56h 56h No Change
RDDPM 0Ah 08h 08h 08h
RDDMADCTR 0Bh 00h 00h No Change
RDDCOLMOD 0Ch 56h 56h No Change
RDDIM 0Dh 00h 00h 00h
RDDSM OEh 00h 00h 00h
RDDSDR OFh 00h 00h 00h
ID1 DAh 38h 38h 38h
ID2 DBh 8xh 8xh 8xh
ID3 DCh 62h 62h 62h

Notes 1. There will be no abnormal visible effects on the display when S/W or H/W Reset is applied. Notes:2.
Powered-On Reset finishes within 10us after both VDD & VDDI are applied.

Notes:3. TE Mode 1 means Tearing Effect Output Line consists of V-Blanking Information only.
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7 DRIVER ELECTRICAL CHARACTERISTIC

7.1. Absolute Maximum Ratings
Table 7.1: Absolute Maximum Ratings

Item Symbol Rating Unit
Supply voltage VDD -0.3 ~ +4.6 V
Supply voltage (Logic) VDDI -0.3 ~ +4.6 V
Supply voltage (Digital) VCC -0.3 ~+2.4 V
Driver supply Voltage VGH-VGL -0.3 ~ +33.0 V
Logic Input voltage range V IN -0.3 ~VDDI + 0.3 V
Logic Output voltage range VO -0.3 ~VDDI + 0.3 V
Operating temperature range TOPR -40 ~ +85 T
Storage Temperature range TSTG -55 ~ +125 T
Note: If the absolute maximum rating of even is one of the above parameters is exceeded even momentarily, the quality
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: ESD Protection Level
Model Test Condition Protection Level Unit
ESD Human Body C =100 pF, R = 1.5 kQ 3 times zapping/ each 42500 for, each pin‘+3000 for v
Model pin, 1sec/ a zapping connecter pin
ESD Machine C_= 200 pF, R =.0.0 Q 3 times zapping/'each +250 for-each pin v
Model pin, 1sec/a zapping

Note: connecter pin is DATA BUS, Power, CSX,.RBDX, WRX, RESX, TE

7.3 LATCH-UP PROTECTION LEVEL

The device will'notlatch up at trigger current levels less than

7.4 Light Sensitivity

The operation of the IC will not be materially altered by incident light.

2006/11/17
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7.5 DC Characteristics

Table 7.5: Interface DC Characteristics

Parameter Symbol Conditions Specification TYP Unit | Related Pins
MIN [TYP | mMAX

Power & Operation Voltage
Analog Operating voltage VDD Operating Voltage 2.6 3.0 3.5 Vv Note 2
Logic Operating voltage VDDI 1/0O supply voltage 1.6 3.3 3.5 \ Note 2
Digital Operating voltage VCC Digital supply voltage 1.5 1.8 2.0 \ Note 2
Gate Driver High voltage VGH 10.0 16.5 V Note 3
Gate Driver Low voltage VGL -16.75 -9.0 V Note 3
Driver Supply voltage |VGH-VGL] 19 33.25 V Note 3
Input /Output
Logic High level input voltage VIH 0.7VDDI - VDDI V Note 1, 2, 3
Logic Low level input voltage VIL - VSS - 0.3vDDI V Note 1,2, 3
Logic High level output voltage VOH IOH =-1.0mA 0.8vVDDI - VDDI V Note 1, 2,3
Logic Low level output voltage VOL I0L =1.0mA VSS - 0.2vVDDI \ Note 1,2,.3
Logic High level input current IIH 1 pA Note 1,2, 3
Logic Low level input current 1IL -1 uA Note 1,2, 3
Logic Input leakage current IIL VIN = VDDI or VSS -0.1 P +0:1 RA Note 1, 2, 3
VCOM Operation
VCOM High voltage VCOMH Ccom=12nF 2.5 5.0 \ Note 3
VCOM Low voltage VCOML Ccom=12nF -2.5 0.0 ) Note 3
VCOM Amplitude voltage VCOMA |VCOMH-VCOML] 4.0 5.5 V Note 3
Source Driver
Source output range VSout 0.1 AVDD-0.1 V Note 4
Gamma reference voltage GVDD 3.0 5.0 \ Note 3

. . Below with-99% Note 4, 5
Source output settling time Tr e bbrs 20 25 us Fig.6.5.2
Output deviation voltage 4 ) A\ D 20 mV Note 4
(Source-output.channel) V(& St == 0.8V Fig.6.5.3

4.2V>Sout>0.8V 6 mV

Output offset voltage VOFSET 35 mV Note 8
Booster Operation
1st Booster (VDDx2) voltage AVDD 4.95 *6) 5.5*7) \Y Note 3
st Booster (VDDx2) Drop VDDx2,drop | I loading = 1mA 5 % Note 3
voltage
Linear range VLinear 0.2 AVDD-0.2 V

Note 1: VDDI=1.6 to 3.5V, VDD=2.6 to 3.5V, AGND=DGND=0V, Ta=-30to 70 T (to +85C no damage)

Note 2, 3, 4: When the measurements are performed with LCD module, Measurement Points are like below.

Note 3: CSX, RDX, WRX, D[23:0], D/CX, RESX, TE, PCLK, VS, HS, DE, SDA, SCL, GM1, GM0, LCM, RCM1, RCMO0, P68, IM2, IM1, IMO,
SRGB, REV, SMX, SMY, RL, TB, IDM, SHUT and Test pins

Note 5, Source channel loading= 10pF/channel, Gate channel loading= 50pF/channel.

Note 6, VDD=2.6V or VCI1=2.6V

Note 7, VDD=3.0V or VCII=3.0V

Note 8, The Max. value is between with Note 4 measure point and Gamma setting value.
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Measurement point for *4)

Measurement point for *3)

/ Measurement point for *2)

Pi#: MCU

Connector pin or flex side

HlE=:r

{
{

\ 9
[ — - E
[ — —
wCDPanel L l_ —_
= =
(Drivert — = ]
1
| —
Capacit

Fig 7.5.1 Measurement Points for All Characteristics.

Tr

Source output (Sn)

|
€
|
|
|

VGDD

Fig. 7.5.2 Tr : Source output stable timing

Source line-Output

Si= $2= CE o R \ W \ N\ \ N\ $527= $528=
3,952V 31949V 3.946V 3.953V 3.956V
505V | 3esv | 3bsv | 3.95V 3.95V

Fig. 6.5.3 Source o utput deviation (

Channel by Channel)

-When Sout >=4.2V, Sout<=0.8V
Max (S1, 82, S3, ..., S528) — Min (S1, S2, S3, ...., S528) <=20mV
-When 4.2V>Sout>0.8V

Max (S1,S2, S3, ..., S528) — Min (S1, S2, S3, ... , S528) <= 6mV

-Example

When Sout level is 3.95V (Gray scale voltage) Max (S1, S2, S3, ...., S528) =3.956V Min (S1, S2, S3,

Max (S1,S2, S3, ..., $528) — Min (S1, S2, S3, ..., $528) = 10mV <- Out Spec

2006/11/17

..o, S528) =3.946V Sout deviation =
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7.6 Power Consumption (TBD)

Note: Power consumption table is included display module specification.

Current consumption

Mode ¢-)f Frame Inversion Image 22: Typical Maximum Worst case
operation Frequency | Mode B7 ool | oo | iboi .| oo | bbi | DD
(mA) (mA)- | (mA) (mA) (mA) (mA)
One Line Note 1 | XXX

-Normal Mode On One Line Note 2 | X;X;X

-Partial Mode Off One Line Note 3 X;X:X

-Idle Mode Off 6012410% | omaime | Nowa | XX

-Sleep Out Mode "

(6) One Line Note 5 | XiX;X

One Line Note 8 | XXX

-Normal Mode On

-Partial Mode Off

-Idle Mode On Note 5 X;X; X

60Hz £10 % .

-Sleep Out Mode One Line

(6)

-Normal Mode Off Gray X; X; X

-Partial Mode On Levels

~(40 lines) 60Hz£10% | o .

-Idle Mode Off

-Sleep Out

Mode(6

-Normal Mode Off o€ \gte 7 REAX

-Partial Mode On

-(40 lines) Note 74| [ X;X;X

-Idle Mode On 60Hz £10-%

Sleep OutMode One Lige

(6)

-Sleep In Mode (6) | N/A N/A N/A XXX
262k 0;0;0
Colors 0;0;1
Note 9 0;1;0
CPU 0;1;1
Access 1:0:0
@ 1;0:1

-Normal Mode On 15 fps 1;1;0

-Partial Mode Off 1;1;1

60Hz £10 % .

-Idle Mode Off One Line 262k 0;0;0

-Sleep Out Mode Colors 0;0;1
Note 9 0;1;0
CPU 0;1;1
Access 1:0:0
@ 1:0:1
25 fps 1:1:0

1;1:1

Table 7.6 Power consumption of display module, Architecture type I
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Notes:

1. All pixels black.

2. All pixels white.

3. Checker board 4 by 4.

4. Grayscale from top to bottom.

5. 20 % Black, 80 % White.

6. CPU access is inactive.

7. Black & White Checker board 8 by 8.

8. Absolute Worst Case Patterns: All pixels black.

9. Absolute Worst Case Patterns and Sequences: It depends on driver construction.

10. Absolute worst case of VDD 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. Absolute worst case of VDDI 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.

12. Inrush currents are not included in current consumption values. .
Typical Case:

Ta=25°C
VDD =2.78 V
VDDI=1.80 V

Worst Case:

Ta=-301t070 °C
VDD=2.60Vto3.5V
VDDI=1.60Vto3.5V
Includes Process Variance.
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7.7 AC CHARACTERISTICS

7.7.1 Parallel Interface Characteristics 18, 16, 9 or 8-bits bus (8080-series MCU)

Tonw

—_—

csX N +
Tesr
VL A\

Tose
= x< Xi
ViL A
c2ws k ]
WRX

| N / - N
X g N

Tesn

NV

A
A
A

y

l< Tost Tour N
D[17:0] Write VIH
viL
2 P E Tecs/Tacss N I
C ‘ Tac/Tacen

TAST) / N

VIH i |

RDX D [17:0] N Trou/TroLew }

Read viL N 7 Trow/ Trowru

Toow

Trat/ Tratem

VIL

\LTV v

Fig 7.7.1.1 Parallel Interface character istics (808 0-Series MCU)

Table .7.7.1: AC Characteristics for Parallel- Interface 24,16, 8-bits bus/(8080-series MCU)

Signal Symbol Parameter MIN MAX [ Unit Description
DICX tAST Address setup_time 10 ns
tAHT Address-hold time (Write/Read) 10 ns
tCHW Chip select “H’pulse width 0 ns
tCS Chip select setup time (Write) 35 ns
csx tRCS Chip select setup time (Read ID) 45 ns
tRCSFM | Chip select setup time (Read FM) 355 ns
tCSF Chip select wait time (Write/Read) 10 ns
tCSH Chip select hold time 2 ns
tWC Write cycle 100 ns
WRX tWRH Control pulse “H” duration 35 ns
tWRL Control pulse “L” duration 35 ns

tR R le (ID 1
C ead cycle (ID) : 60 ns When read ID
RDX (ID) tRDH Control pulse “H” duration (ID) 90 NS | yata
tRDL Control pulse “L” duration (ID) 45 ns
tRCFM | Read cycle (FM) 450 ns
- When read from

RDX (FM) tRDHFM | Control pulse “H” duration (FM) 90 ns

- frame memory
tRDLFM | Control pulse “L” duration (FM) 355 ns

tDST Data setup time 10 ns E .
tDHT | Data hold time 10 ns | Of Mmaximum
- CL=30pF For
D[17:0] tRAT Read access time (ID) 40 ns L
minimum
tRATFM | Read access time (FM) 340 ns CL=8pF

tODH Output disable time 20 80 ns

Note 1: yppI=1.6 to 3.5V, VDD=2.6 to 3.5V, AGND=DGND=0V, Ta=-30 to 70aC (to +850C no damage)
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Input Signal Slope Output Signal Slope
Input Input

Vor=0.8"VDDI

Vi#=0.7*VD D
VoL =0.2*VDDI

Vi=0.3*VDDI

Tr=Te<= 15ns

Tr=Tr<= 15ns

Fig 7.7.1.2 Rising and Falling timing for Input and Output signal

= |
Min. 5ns
Fig 7.7.1.3 Chip selection (CSX) timing
CsX
WRX Vi /4 W AL
Vi Vi
RDX

Fig7.7.1.4. Write to read and Read to write timing

NOTE: 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 VDDI for Input signals.
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7.7.2 Parallel Interface Characteristics 18, 16, 9 or 8-bits bus (6800-series MCU)

cHw

—
CsX
Ak Tres/Tresm
viL
< Tese
DICX VHN/
VIL 7N
Tast AHT
WX VIH x
Twe
wo N
VIH
Twre
E Ve A Twn N 7 N
) VIH
D[17:0] Write =~ —— Tost Tour
Vil
VIH
RX ik Tro/Treen
VIH / \
* N\ Teou/TroLem
> >
£ VIL 7' I Trow/ Trovrw N 7T WA=
Trat/ Trateu

RDX D[17:0]
Read

AN S

Fig 7.7.2.1_Parallel Interface characteristics (6800-Series MCU)

Table 7.7.2: AC Characteristics for Parallel Interface 24, 16, 8-bits-bus (6800-series MCU)

Signal Symbol Parameter MIN | MAX [ Unit Description
DIEX tAST Address setup time 10 ns_|
tAHT Address hold time (Write/Read) 10 ns
tCHW Chip select “H” pulse width 0 ns
tCS Chip select setup time (Write) 35 ns
csx tRCS Chip select setup time (Read ID) 45 ns |-
tRCSFM | Chip select setup time (Read FM) 355 ns
tCSF Chip select wait time (Write/Read) 10 ns
tCSH Chip select hold time 10 ns
tWC Write cycle 100 ns
WRX tWRH Control pulse “H” duration 35 ns
tWRL Control pulse “L” duration 35 ns
tRC Read cycle (ID) 160 ns
- When read ID
RDX (ID) tRDH Control pulse “H” duration (ID) 90 ns data
tRDL Control pulse “L” duration (ID) 45 ns
tRCFM | Read cycle (FM) 450 ns
- When read from
RDX (FM) tRDHFM | Control pulse “H” duration (FM) 90 ns
frame memory
tRDLFM | Control pulse “L” duration (FM) 355 ns
tDST Data setup time 10 ns
tDHT Data hold time 10 ns For maximum
D[17:0] tRAT Read access time (ID) 40 ns | CL=30pF For
tRATFM | Read access time (FM) 340 | ns [ minimum CL=8pF
tODH QOutput disable time 20 80 ns
Note 1: yppI=1.6 to 3.5V, VDD=2.6 to 3.5V, AGND=DGND=0V, Ta=-30 to 70~C (to +85 oo damage)
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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 VDDI for Input signals.

CsX VIH
(SPI_CSX)
VIL Vi Tenw

Toss Tosu
Tscvew [Tscver

N S—
/ﬂ Tee
VIH | 5 3
Tow /Tar
viL _/ Torw Tsrn | N /1
scL _— N

L T Tson
SDA VIH L
(DIN') vIL 71—

SDA VIH
(DOU T)

Ton

Fig 7.7.3.1 3-pin Serial Interface Characteristics

7.7.3 Serial Interface Characteristics (3-pin Serial)

Table 7.7.3: 3-pin Serial Interface Characteristics

Signal Symbol Parameter MIN | MAX | Unit Description
tCSS Chip select setup time 60 ns
csx tCSH Chip select hold time 65 ns
tSCC Chip-select setup time 20 ns
tCHW Chip select setup-time 40 ns
tSCYCW | Serial clock cycle (Write) 65 ns
tSCYCR-|. Serial clock cycle-(Read) 1 us
tSHW SCL “H” pulse width, (Write) 35 ns |-
tSHR SCL “H” pulse width(Read) 450 ns
SCL tSLW. SCL “L” pulse width (Write) 35 ns
tSLR SCL “L” pulse width (Read) 450 ns
tSCYCR | Serial clock cycle (Read ID) 150 ns
tSHR SCL “H” pulse width (Read ID) 60 ns
tSLR SCL “L” pulse width (Read ID) 60 ns
tSDS Data setup time 30 ns
SDA (DIN) tSDH Data hold time 30 ns
Note (DOUT) tACC Access time 10 ns | For maximum L=30pF
I: tOH Output disable time 15 ns | For minimum CL=8pF

VDDI=1.6 to 3.5V, VDD=2.6 to 3.5V, AGND=DGND=0V, Ta=-30 to 70nC (to +85=C 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 VDDI for Input signals.
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7.7.4 RGB Interface Characteristics

VIH

Tvsst TysHT
vs < >| |« >
VIL
VIH THsHT
Hs AR L P >
VIL
Il Tecikeyve TroLkHT
)
PCLK VIH TrekLr
D[17:0] VIL

|'¥T/TDEST >

¢ Tou1/ToenT >

y
DE VIH X-
vIL c

X

Fig 7.7.4 General Timing for RGB I/F

Table 7.7.4 General Timing for RGB I/F

Item Symbol Condition Specification Unit
Min Type: Max

Pixel low pulse width TPCLKLT 15 ns
Pixel high pulse width TPCLKHT 15 ns
Vertical Sync. set-up time TVSST 15 ns
Vertical Sync. hold time TVSSHT 15 ns
Horizontal Sync. set-up time THSST 15 ns
Horizontal Sync. hold time TVSSHT 15 ns
Data Enable-set-up time TDEST 15 ns
Data Enable hold time TDEHT 15 ns
Data set-up time TDST 15 ns
Data hold time TDHT 15 ns

Note I: yDDI=1.6 to 3.5V, VDD=2.6 to 3.5V, AGND=DGND=0V, Ta=-30 to 70c ~ (to +85 no damage)
Note 2: The input signal rise time and fall time (tr, ff) is specified at 15 ns or less.

Note 3. Data lines can be set to « High or « Low during blanking time_  Dont care.
Note 4. Logic high and low levels are specified as 30% and 70% of VDDI for Input signals.

Note 5. HP is multiples of eight PCLK.
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7.7.5 Reset Input Timing

Shorter than 5 s

RESX

Initial Condition

Internal Status Normal Operation Resetting (Default for H/W reset)

Table 7.7.5 Reset input timing
(V§s=0V, VDDI=1.65V to 1.95V, VDD=2.6V to 2.9V,Ta =-30 to 70> C)

Symbol Parameter Related Pins | MIN | TYP [ MAX Note Unit
tRESW | *1) Reset low pulse width RESX 10 - - - jis

When-reset applied
during Sleep in mode
When reset-applied

) \ 150 during Sleep out-mode ms

tREST | *2) Reset complete time

Note 1 Spike due to an electrostatic discharge on RESX linedoes not cause irregular system-reset according tothetable below.

RESX Pulse Action
Shorter than 5us Reset Rejected
Longer than 10us Reset

Between 5us and 10jis Reset starts-(It-depends on voltage and temperature condition.)

Note 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.

Note 3. During Reset Complete Time, ID2 and VCOMOF value in OTP 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 Sms after a rising edge of RESX.

Note 4. Spike Rejection also applies during a valid reset pulse as shown below:

|‘_10ps_,|

—L 10y s —| “RESET" is accepted.

I"' 10-20ps "’I

MM‘”WWW

Iy s Less than 1usec width positive spike will be rejected.
_,H,l‘“# Less than 20ns width positive spike will be rejected

Note 5. It is necessary to wait Smsec after releasing RESX before sending commands. Also Sleep Out command cannot be sent for 120msec.
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7.7.6.1 Parallel Interface Characteristics 24, 18, 16 or 8-bits bus (8080 & 6800-series MCU)
tRAT, tRATFM, tODH Measurement Condition:
Measurement Condition Set-up

Oscilloscope

=

Data Generator

-
S
e -
External components for test condition a §
(pull- down and pull- up cases) which are )
removed after test:
Resistor : 3 kOh; 5%
C;;::cﬁgr: §or30 pF 10%
sece  NOTE Connector Pin / Measurement Point

Note: Capacitances and resistances of the oscilloscope's probe must be included _externals
components in these measurements.

Minimum Value Measurement

RDX

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

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

Measurement circuit pulled up

Measurement circuit pulled down

External components External
on the.connector pin . <
< 3kOhm — — components on
D(n) [n=0..17] | Z \ _the‘wpm—
(pulled down ) » \ D(n) [n=0..17] N\
\

(pulled up )

Measurement point on
the connector pin

Measurement point on
the connector pin
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Maximum Value Measurement

AT
D(n) [n=0..17]
(pulled up )

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

Measurement circuit pulled down

t RATFM

External components
on the connector pin

(pulled down )

3kOhm

Measurement point on
the connector pmn

2006/11/17

Measurement circuit pulled up
VDD

3kOhm —

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

External
components on
the connector pin

(pulled up )

Measurement point on
the connector pin

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
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7.7.6.2 Serial Interface Characteristics
tACC, tOH Measurement Condition

Measurement Condition Set-up

Oscilloscope

i

Data Generator

=
S
e g
L sy &
External components for test conditio Q B
(pull- down and pul up cases) which are] )
removed after test
Resistor: 3 kOhm* 5%
Capacitor. 8 or 30 pPE10%
see NOTE Connector Pin / Measurement Point

Note: Capacitances and resistances of the oscilloscope’ s probe must be included externals
components in these measurements.

Minimum Value Measurement

* 70%
S C L 30% o
100 Lopu
SDA ﬁ_/
(pulled up) AN o,
S%A P [AC( o\ ?(l()%
(pulled down) 0% K\

Measurement circuit pulled down Measurement circuit pulled up

External components
. External
on-the connector pin
3kOhm — — components on

the connector pin
A

N
| z \
SDA (DOUT) » \ SDA (DOUT) >
A
\

3kOhm SpF

Measurement point on
8pF

the connector pin

Measurement point on
the connector pin

B

=
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8 DISPLAY MODULE DEFAULT PPOSITION

The default position of the display is always as follow, when MADCTR’s (36h) parameter is 00h.

2006/11/17

The 1st pixel on the display.
This is also the 1st access location

of the frame memory .

Display driver

RGB |[RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB

With respect to the information represented on this website, Novatek makes no warranty, expressed or implied, including the warranties of merchantability,
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9 EXAMPLE CONNECTION WITH PANEL DIRECTION AND DIFFERENT

RESOLUTION

9.1 Application of connection with panel direction

Case 1:

- 1™ Pixel is at Left Top of the panel & Driver IC on bottom

- RGB filter order = RGB

00h 01h - - - —- - AEh AFh
—c220 [l
N I o219
G218 \
— 1% Pixel / G217
/
/
/
G4
a3
G2 /
;;
G20 G2 S528 s1 Gl G219
Case 2:
- 1™ Pixel is at_ Lefi Top of the panel
- RGB filter order = BGR
Q0h 01h - wo e — - AEh AFh
—c220 [l
k\ — G219—
G218
T 1% Pixel G217
/
V
/
/
L/
Vi
/
G4 p4
/ G3
G2 4
G220 2 SAR28 S1 G1 G219

2006/11/17

- Direction default setting (H/W)
SMX =1’ (S528->S1)
SMY =1 (G220-G1)
SRGB =1’

S1 =FilterB
S2 = Filter
S3 =FilterR

- Display direction control (S/W) (36H)
- X-Mirror control by MX (D7)
- Y-Mirror control by MY (D6)
- XY-Exchange control by MV (D5)

IC (Bump down)
LCD Frontside C; Glass

TFT Glass

- Direction default setting (H/W)
SMX =1’ (S528->81)
SMY =1’ (G220-G1)
SRGB =0’

S1 = Filter R
S2 = Filter
S3 =Filter B

- Display direction control (S/W) (36H)
- X-Mirror control by MX (D7)
- Y-Mirror control by MY (D6)

- XY-Exchange control by MV (D5)

IC (Bump down)

E: LCD Front side C/F Glass
C 1

TFT Glass

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
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Case 3:
- 1™ Pixel is at Righ Bottom of the panel

- RGB filter order = RGB

00h 01h —— = - —— -—- AEh AFh
—G220[[Tl
/1 le219—
G218 /
/ G217
/
V4
/
4
/|
/
L/
G4 A st or |
7 1. P!xell -
2| ¥V [ |
—
G220 G2 528 X G1 G219
Case 4:
- 1™ Pixel is at Righ Bottom of the panel
- RGB filter order = BGR
00h 01h = —— - —— —- AEh AFh
G2 /1 le219—
/
G4 /l G217
/
yé
/
4
/
/
/
/ st p: |
G218 / 17 Pixel ™7
{ [ |
G220 —] ,J
G220 G2 SAR28 S1 G1 (219
2006/11/17

- Direction default setting (H/W)
SMX =0’ (S1->8528)
SMY = ‘0’ (G1-G220)

SRGB = ‘1’
S1 = Filter B
S2 = Filter
S3 =Filter R

Display direction control (S/W) (36H)
- X-Mirror control by MX (D7)

- Y-Mirror control by MY (D6)

- XY-Exchange control by MV (D5)

IC (Bump down)

LCD:Front side CF Glass

TFT-Glass

Direction default setting (H/W)
SMX =0’ (S1->5528)

SMY =0 (G1-G220)

SRGB =0’

S1 = Filter R

S2 = Filter

S3 = Filter B

Display direction control (S/W) (36h)
- X-Mirror control by MX (D7)

- Y-Mirror control by MY (D6)

- XY-Exchange control by MV (D5)

IC (Bump down)

LCD Front side CE/F Glass

TFT Glass

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
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9.2 Application of connection with Different resolution (GRAM — Display)

Resolution 176RGB x 220
RAM size=176x 220 18-bits
Display size =176RGB x 220

1). Example for SMX= ‘1’ SMY="1" - Direction default setting (H/W)
SMX =1
SMY =1’
SRGB =1
(0,0,
00h O1h —- —r- = —- - AER AFh \

oon O -F-F-F-F-F-F-F-}F----- T—Ge20

01h [ N b le219—

on [ [ (0,0) G218 o /

e I~ [ 1° Pixel G217

|
[

[

[ /
| — /
| /

|

[

|

[

J
/
/
| (176,220) | | G4
DYh \ G3
DAh Y G2 /
DBh B----- == - -8 G1
- Display direction control (S/W) (36H) \I |/(176,220)
- X-Mirror control by MX (D7) G220 G2 S528 st 61 G219
- Y-Mirror control by MY (D6)
- XY-Exchange control by MV (D5)
2). ExgploNioA RMX70° SMY="1 - Direction default setting (H/W)
SMX =0
SMY =0’
SRGB =0’
GRAM size (176x220x24-bits)
(176,220)
00h 01h —-- —-- - —- - AEh AFh
oon L[] —
o | NI G2 | A 7| le219—
o2h || (0,0f~ 7 /
| ~ G;V / G217
| = ) /
| ~.n ) //
| ~~. g /
| “S; ’ 7/
| 1~
| )/ T
| ’ r
I , T
| 176,220) || / // =
| 3 i ~ 45t p:. Ju—
Doh ( \ )/ ca1s| |/ 1< Pixel 7
DAh y V4 T
DBh | ¥ G220 — G1
0,0
- Display direction control (S/W) (36H) \P'm o a— = ml/mq( )
- X-Mirror control by MX (D7) : 2% ’ S
- Y-Mirror control by MY (D6)
- XY-Exchange control by MV (D5)
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10 MicroProcessor Interface applications

10.1 MCU + SPI Interface Mode 1 (RCM1, RCMO0 = ‘00°, VSYNCOFF (ACH))

1. 8-bits data bus (IM1, IM0="00")

Host NT3916
RESX RESX
TE TE
csx csx
scL
—| SDA
DICX (SCL) bioX
WRX (RIWX) WX (RVX)
RDX (E) ROX(E)
D7 to Dt D7 to D1
DO 5o
“Oyéﬁ D15 to D8
2\ b17toD16
‘0 or ‘1’
N S
Note: “00” Pes
RCM = ‘00’ 2 ————> IM1,IM0
IM2="0’, SPI I/F M2
IM2="1", MCU I/F
P68="0’, 8080-MCU I/F VS, HS; DE
P68="1", 6800-MCU I/F RN
DGND

Fig. 10.1.1. MCU Interface for 8-bits'data bus

2. 16-bits data bus (IM1, IM0="01")

2006/11/17

Host NT3916
RESX RESX
TE TE
cSX csx
scL
—| SDA
D/CX (SCL) b/ex
WRX (RIWX) WRX (RMWX)
RDX (E) RDX (E)
D7 to D1 D7 to D1
D0 DO
D150 D8 D15to D8
O\ D170 D16
‘0ot
—o
Note: “01” Pes
RCM = ‘00’ o ;ﬁ IM1, IMO
IM2="0’, SPI I/F IM2
IM2="1", MCU I/F
P68='0", 8080-MCU I/F VS, HS, DE
P68="1", 6800-MCU I/F RPCLK
DGND

Fig. 10.1.2 MCU Interface for 16-bits data bus
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3. 9-bits data bus (IM1, IM0="10")

Host

Note:
RCM = ‘00’
IM2="0", SPI I/F
IM2="1", MCU I/F
P68="0’, 8080-MCU I/F
P68="1", 6800-MCU I/F

RESX

TE

CSX

D/CX (SCL)

WRX (RWX)

RDX (E)

D8 to D1

DO

RESX
TE
CsX
SCL
SDA

DICX

WRX (RIWX)
RDX (E)

D8 to D1

DO

D15 to D9
D17 to D16

P68
IM1, IMO
IM2

VS, HS, DE
RPCLK

DGND

Fig. 10.1.3 MCU Interface for 9-bits data bus

4. 18-bits data bus (IM1, IM0="11")

2006/11/17

DGND

Host
RESX RESX
TE TE
CSX: csx
SCL
— SDA
D/CX (SCL) DICX (SCL)
WRX (RIWX) WRX (RWX)
RDX (E) RDX
D7 to D1 D7 to D1
DO Do
D17 to D8 D17 to D8
‘0 or'1
—> P68
Note: “19"
RCM = ‘00’ 2 +> IM1, IMO
IM2="0", SPI I/F M2
IM2="1", MCU I/F
P68="0’, 8080-MCU I/F VS, HS, DE
P68="1", 6800-MCU I/F RPCLK

Fig. 10.1.4 MCU Interface for 18-bits data bus
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10.2 MCU + SPI Interface mode 2 (RCM1, RCMO0 ="01”, VSYNCOFF (ACH))

1. 8-bits data bus (IM1, IM0="00")

Host NT3916
RESX RESX
1E TE
SPI_CSX SPLCSX
scL scL
SDA DA
csX csx
D/CX (SCL) /e
WRX (RWX) WRX (RWYX)
RDX (E) ROX ()
D7 to D1 D7 to D1
DO , 5o
uoyéﬁ D15 to D8
2 bi7toDts
‘0or‘1
—_
Note: “00" Pes
RCM = ‘01’ 2 ———> IM1,IM0
IM2="0’, SPI I/F M2
IM2="1", MCU I/F
P68="0’, 8080-MCU I/F VS, HS, DE
P68="1", 6800-MCU I/F RPCLK

DGND

Fig. 10.2.1 MCU  Interface for 8-bits data-bus

2. 16-bits data bus (IM1, IM0="01")

2006/11/17

Host NT3916
RESX Ned
18 TE
SPI\ESX SP|_CSX
scL seL
SDA DA
cSX csx
D/CX b/oX
WRX (RWX) WRX (RWX)
RDX (E) RDX(E)
D7 to D1 D7 to D1
DO 0o
D15 fo D“BH D15 to D8
S\l D17toD16
‘0or'1
-2
Note: “01” Pes
ROM = 01 o > 1M1, IMO
IM2="0’, SPI I/F > IM2
IM2="1", MCU I/F
P68="0", 8080-MCU I/F VS, HS, DE
P68="1, 6800-MCU I/F RPCLK

DGND

Fig. 10.2.2 MCU Interface for 16-bits data bus
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3. 9-bits data bus (IM1, IM0="10")

Host

Note:
RCM = ‘01’
IM2="0", SPI I/F
IM2="1", MCU I/F
P68="0’, 8080-MCU I/F
P68="1", 6800-MCU I/F

RESX

TE

SPI_CSX

SCL

SDA

CsX

D/CX (SCL)

WRX (RWX)

RDX (E)

D8 to D1

DO

NT3916

RESX
TE
SPI_CSX
SCL
SDA

csx

DICX

WRX (RIWX)
RDX (E)

D8 to D1

DO

D15 to D9
D17 to D16

P68
IM1, IMO
IM2

VS, HS, DE
RPCLK

DGND

Fig. 10.2.3 MCU Interface for 9-bits data bus

4. 18-bits data bus (IM1, IM0="11")

2006/11/17

DGND

Host NT3916
RESX o
TE TE
SPI_CSX sPl Csx
e oL
SDA on
csx csx
DICX (SCL) DICX (SCL)
WRX (RIWX) WRX (RWX)
RDX (E) RDX
D7 to D1 D7 to D1
D0 Do
D17 to D8 D17 to D8
‘0 or'1
Note: 11—) Pes
RCM = ‘01’ ————> 1M1, IMO
IM2=0", SPI I/F IM2 M2
IM2="1", MCU I/F
P68="0’, 8080-MCU I/F VS, Hs, DE
P68="1", 6800-MCU I/F RPCLK

Fig. 10.2.4 MCU Interface for 18-bits data bus
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10.3 MCU + SPI Interface mode 2 (RCM1, RCMO0 ="01", VSYNCON (ADH))

1. 8-bits data bus (IM1, IM0="00")

Host RESX RESX NT3916
TE
SPI_CSX ;Ew csx
VS vs
scL seL
SDA DA
csx csx
DICX (SCL) b/CX
WRX (RWX) WRX (RWYX)
RDX (E) ROX ()
D7 to D1 D7 to D1
DO , 5o
uoyéﬁ D15 to D8
2 bi7toDts
‘0or‘1
—_
Note: “00" Pes
RCM = ‘01’ 2 ———> IM1,IM0
IM2="0’, SPI I/F M2
IM2="1", MCU I/F
P68="0’, 8080-MCU I/F HS, DE
P68="1", 6800-MCU I/F RPCLK
DGND

Fig. 10.3.1 VSYNC Interface for 8-bits data bus

2. 16-bits data bus (IM1, IM0="01")

2006/11/17

Host RESX Resx NI3916
TE TE
SPILCSX Pl Csx
vs vs
scL scL
SDA DA
CSX csX
D/CX -
WRX (RWX) WRX (RIWX)
RDX (E) RDX (E)
D7 to D1 D7 to D1
DO Do
D15t0 D8 D15 10 DS
S\l D17toD16
‘Qor'1
e ——
Note: “01” Pes
ROM = ‘01’ o ———— M1, IMo
IM2="0", SPI I/F > IM2
IM2="1", MCU I/F
P68="0’, 8080-MCU I/F VS, HS, DE
P68="1", 6800-MCU I/F RPCLK

DGND

Fig. 10.3.2 VSYNC Interface for 16-bits data bus
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3. 9-bits data bus (IM1, IM0="10")

Host

Note:
RCM = ‘01’
IM2="0", SPI I/F
IM2="1", MCU I/F
P68="0’, 8080-MCU I/F
P68="1", 6800-MCU I/F

RESX

TE

SPI_CSX

VS

SCL

SDA

CsX

D/CX (SCL)

WRX (RWX)

RDX (E)

D8 to D1

DO

Resx  NT3916

TE
SPI_CSX

Vs

SCL

SDA

csx

DICX
WRX (RIWX)
RDX (E)
D8 to D1
DO

D15 to D9
D17 to D16

P68
IM1, IMO
IM2

VS, HS, DE
RPCLK

DGND

Fig. 10.3.3 VSYNC Interface for 9-bits data bus

4. 18-bits data bus (IM1, IM0="11")

2006/11/17

Host

Note:
RCM =01’
IM2="0", SPI I/F
IM2="1", MCU I/F

P68="0’, 8080-MCU I/F
P68="1", 6800-MCU I/F

RESX Resx  NI3916
E TE
SPI\GSX SPL osx
Vs vs
ScL oL
SDA on
csx esx
DICX (SCL) DICX (SCL)
WRX (RWX) WRX (RIWX)
RDX (E) RDX
D7 to D1 D7 to D1
D0 )
D17 to D8 D17 to D8
‘0 or'1 P68
S RN VY
M2 o
VS, HS, DE
RPCLK
DGND

Fig. 10.3.4 VSYNC Interface for 18-bits data bus
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10.4 RGB Interface (RCM = ‘“1x’)
1.  RGBInterface for 6-bits Data Width

Host NT3916

RESX RESX

TE TE

csX csx

SCL soL

SDA SoA

Vs vs

HS Hs

DE bE

PCLK POLK

D7to Do“ D7 to DO

%ﬁ D17 to D8
20 Nl bi7toDt6
Note:
RCM = "1x' P68, IM2
3Ah="EOh”
IM1, IMO
WRX (W/RX)
RDX (E)
DGND

Fig. 10.4.1 RGB Interface for 8-bits data width

2. RGBInterface for 16-bits Data Width

Host NT3916
AR RESX
TE TE
csX csx
scL oL
SDA oA
VS Vs
HS hs
DE oE
PCLK POLK
D5 to D1 05 0 D1
D12 to D7 012 0 D7
D17 fo '?13" D17 to D13
290\ ps, Do
Note:
RCM = "1x’ P68, IM2
3Ah="50h"
IM1, IMO
WRX (W/RX)
RDX (E)
DGND

Fig. 10.4.2 RGB Interface for 16-bits data width

2006/11/17
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3. RGBInterface for 18-bits Data Width

Host NT3916

RESX RESX

TE TE

csx csx

scL oL

SDA oA

Vs vs

HS Hs

DE oF

PCLK POLK

D5 to DO 05 o DO

D11 to D6 D11 to D6

D17 to D12 01710 D12

Note:
RCM = "1x P68, IM2
3Ah="60h"
IM1, IMO
WRX (W/RX)
RDX (E)
DGND

Fig. 10.4.3 RGB Interface for18-bits data width
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11 CHIP INFORMATION

-Chip Size= 18.65x1.05mm (include of Scribe Line)
-Chip Size can shrink Y-side

-Chip Thickness = 300um (Type)
-Bump height= 15um

11.1 Bump Information

11.1.1 Output Bump Dimension (Source/ Gate /Dummy)

Boundary (include scribe Lane)

Fig-11.1.1 Output Bump-Dimension

Item Symbol Size
Bump pitch A 23 um
Bump width C 21 um
Bump height H 96 um
Bump gap1.(Vertical) J 35um
Bump gap2 (Horizontal) K 25um
Bump area CxH 2016 um?
Chip Boundary(include scribe Lane) L 45~70 um

2006/11/17
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11.1.2 Input Bump Dimension
c |l Al A2

Boundary (include scribe La ne)

Fig 11.1.2 Input Bump Dimension

Item Symbol Size
Bump pitch 1 A1l 64 um
Bump pitch 2 A2 80 um
Bump width C 55 um
Bump height H 96 um
Bump gap1 K1 9um
Bump gap2 K2 25 um
Bump area CxH 5280'um?
Chip Boundary(include scribe Lane) L 45~70 um

2006/11/17
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11.2 Alignment Mark Information

|:| AL laver |:| Clearance area

Fig. 11.2 IC Alignment Mark Dimension

1

1

L=

0 |
>
Lc'lctc

1D

K 'C ' C D!

=

Alianment mark L (“T” tvoe)

Alianment mark R (“+” tvpe)

|:| Polyimide area

o

Unit: um

Item Symbol Size
Alignment mark size A 105um
Clearance gap 1 D 15um
Clearance gap 2 K 40um
Alignment mark width C 25um
Alignment area AxA 11025um2
Gap width L 40~48um
11.3 Bump Location and'-Dimension
184501
ERITN 15391 11492 — 19200

175 SAIUEN=1T S11042.11%93=08
1

SAVKIR=11 195
|

1050

m

20,

oo

noen

G219,G217, 8215,.....G3,

(L0187 8§ 87 ]\

[

le—
v

(-Q1AN 2207

I

I

i) |

doomm

Frmntu Araa

il

SI,S2, o

]

on

QIAE Q@IRA

PERON

Viewinoint

i

-
Oy-side Pad \ .

Opiagnostic Pad
. Qanrna Pad

ata Dad
Ovean paa

(Q1AN 20N

Note 1. Pad locations please follow above format.

Note 2. Die Size suggest 18.65mm x 1.05mm

Note 3. Output Pad pitch is 23um.

Note 4. Input Pads name and order need to be discussed later.

2006/11/17

Fig.

107000 mn

11.3 Bump Location and Dimension
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12. Pin assignment and coordinate

No. SPEC Pad X Y
1 PADA1 -9160 | -392
2 PADB1 -9080 | -392
3 PADAO -9000 | -392
4 Reserved -8920 | -392
5 Reserved -8840 | -392
6 EXTC -8760 | -392
7 VDDIO -8680 | -392
8 IMO -8600 | -392
9 IM1 -8520 | -392

10 IM2 -8440 | -392
11 P68 -8360 | -392
12 DGNDO -8280 | -392
13 SPI_CSX -8200 | -392
14 4WSPI -8120 | -392
15 | DUMMYA[3] | -8040 | -392
16 VDDIO -7960 | -392
17 RCMO -7880 | -392
18 RCM1 -7800 | -392
19 DGNDO -7720 | -392

20 SRGB -7640 | -392

21 SMX -7560 -392

22 SMY -7480 -392

23 VDDIO -7400 | -392

24 PREG -7320. | -392

25 RL -7240 |.-392

26 TB -7160 | -392

27 SHUT -7080 | -392

28 IDM -7000 | -392

29 REV -6920 | -392

30 DGNDO -6840 | -392

31 GM1 -6760 -392

32 GMO -6680 -392

33 VDDIO -6600 | -392

34 DGNDO 6120 | -392

35 LCM1 -6040 | -392

36 LCMO -5960 | -392

37 VDDIO -5880 -392

38 TEST [1] -5800 | -392

39 TEST [2] -5720 | -392

40 TEST [3] -5640 | -392

41 TEST [4] -5560 | -392

42 TEST [5] -5480 | -392

43 D17 -5400 | -392

44 D17 -5336 | -392

45 D16 -5256 | -392

46 D16 -5192 -392

2006/11/17

47 D15 5112 | -392
48 D15 5048 | -392
49 D14 4968 | -392
50 D14 4904 | -392
51 D13 4824 | -392
52 D13 4760 | -392
53 D12 4680 | -392
54 D12 4616 | -392
55 D11 4536 | -392
56 D11 4472 | -392
57 D10 4392 | -392
58 D10 4328 | -392
59 D9 4248 | -392
60 D9 4184 | -392
61 D8 4104 | -392
62 D8 -4040 | -392
63 DGNDO -3960 | -392
64 DGNDO -3896 | -392
65 D7 -3816 | -392
66 D7 3752/ | -392
67 D6 -3672.\| -392
68 D6 -3608 | -392
69 D5 -3528 | -392
70 D5 3464 | 392
71 D4 -3384 | -392
72 D4 -3320"| -392
73 D3 -3240 | -392
74 D3 3176 | -392
75 D2 3096 | -392
76 D2 -3032_| -392
77 D1 2952 | -392
78 D1 2888 | -392
79 DO (SDA) | -2808 [ -392
80 DO (SDA) | -2744 | -392
81 TEST [6] 2664 | -392
82 TEST [7] 2584 | -392
83 TEST [8] 2504 | -392
84 TEST [9] 2424 | -392
85 | TEST[10] | -2344 [ -392
86 0sC 2264 | -392
87 TE 2184 | -392
88 CsX 2104 | -392
89 RDX (E) 2024 | -392
90 | WRX (R/wx) | -1944 | -392
91 SDA 1864 | -392
92 | TEST[M1] | -1784 | -392
93 | TEST(M2] | -1704 | -392

94 | TEST[3] | -1624 | -392
95 RESX 1544 | -392
9 DGND 1464 | -392
97 | picx(scL) | -1384 | -392
98 DGND -1304 | -392
99 SCL 1224 | -392
100 DGND 1144 | -392
101 PCLK -1064 | -392
102 DGND 984 | -392
103 DE 904 | -392
104 HS 824 | -392
105 Vs 744 | 392
106 | DUMMYA[4] | -664 | -392
107 | TEST[14] 584 | -392
108 | TEST[15] 504 | -392
109 | TEST16] 424|392
110 TEST[17] 344 | -392
141, | TEST (18] 264 | -392
112 DGND 184, [ -392
113 DGND 120 {. -392
114 DGND 56 | -392
115 DGND 8 -392
116 DGND 72 | 392
117 DGND 136 | -392
118 DGND 200 [ -392
119 DGND 264 | -392
120 DGND 328 | -392
121 DGND 392 | -392
122 DGND 456 | -392
123 DGND 520 | -392
124 vce 600 [ -392
125 vce 664 | -392
126 vVCe 728 | -392
127 Viele} 792 | -392
128 Viele} 856 | -392
129 VDDI 936 | -392
130 VDDI 1000 | -392
131 VDDI 1064 | -392
132 VDDI 1128 | -392
133 VDDI 1192 | -392
134 VDDI 1256 | -392
135 VDDI 1320 | -392
136 VDDI 1384 | -392
137 VDD 1464 | -392
138 VDD 1528 | -392
139 VDD 1592 | -392
140 VDD 1656 | -392
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141 VDD 1720 | -392
142 VDD 1784 | -392
143 VDD 1848 -392
144 VDD 1912 | -392
145 VDD 1976 | -392
146 VDD 2040 | -392
147 GVDD 2120 | -392
148 GVDD 2184 | -392
149 GVDD 2248 | -392
150 GVDD 2312 -392
151 AGND 2392 | -392
152 AGND 2456 | -392
153 AGND 2520 | -392
154 AGND 2584 | -392
155 AGND 2648 | -392
156 AGND 2712 -392
157 AGND 2776 -392
158 AGND 2840 | -392
159 AGND 2904 | -392
160 AGND 2968 | -392
161 VREF 3048 | -392
162 VREF 3112 | -392
163 VREF 3176 -392
164 VREF 3240 -392
165 VREF 3304 | -392
166 TEST [19] 3384 | -892
167 TEST [20] 3464 | .-392
168 | DUMMYBI[1] 3544 | -392
169 VcomH 3624 | -392
170 VcomH 3688 | -392
171 VcomH 3752 | -392
172 VcomH 3816 -392
173 VcomL 3896 | -392
174 VcomL 3960 | -392
175 VcomL 4024 | -392
176 VcomL 4088 | -392
177 vei 4168 | -392
178 VeIt 4232 | -392
179 VCl1 4296 | -392
180 Vet 4360 | -392
181 VeIt 4424 | -392
182 AVDD 4504 | -392
183 AVDD 4568 | -392
184 AVDD 4632 | -392
185 AVDD 4696 | -392
186 AVDD 4760 | -392
187 AVDD 4824 | -392
188 C11+ 4904 | -392
2006/11/17

189 C11+ 4968 -392
190 C11+ 5032 -392
191 C11+ 5096 -392
192 C11- 5176 -392
193 C11- 5240 -392
194 C11- 5304 -392
195 C11- 5368 -392
196 C12+ 5448 -392
197 C12+ 5512 -392
198 C12+ 5576 -392
199 C12+ 5640 -392
200 C12- 5720 -392
201 C12- 5784 -392
202 C12- 5848 -392
203 C12- 5912 -392
204 AGND 5992 -392
205 AGND 6056 -392
206 AGND 6120 -392
207 AGND 6184 -392
208 AGND 6248 -392
209 VCL 6728 -392
210 VCL 6792 -392
211 VCL 6856 -392
212 C21+ 6936 -392
213 C21+ 7000 -392
214 C21+ 7064 -392
215 C21- 7144 -392
216 C21- 7208 -392
217 C21- 7272 -392
218 C22+ 7352 -392
219 C22+ 7416 -392
220 C22+ 7480 -392
221 C22- 7560 -392
222 C22- 7624 -392
223 C22- 7688 -392
224 C23+ 7768 -392
225 C23+ 7832 -392
226 C23+ 7896 -392
227 C23- 7976 -392
228 C23- 8040 -392
229 C23- 8104 -392
230 VgL 8184 -392
231 VgL 8248 -392
232 VgL 8312 -392
233 VgH 8392 -392
234 VgH 8456 -392
235 VgH 8520 -392
236 PADBO 8600 -392

237 VCOM 8680 -392
238 VCOM 8744 -392
239 VCOM 8808 -392
240 VCOM 8872 -392
241 VCOM 8936 -392
242 VCOM 9000 -392
243 PADA2 9080 -392
244 PADB2 9160 -392
245 PADA3 9200 392
246 | DUMMYA[5] 9177 261
247 PADB3 9154 392
248 | DUMMYA[6] 9131 261
249 | DUMMYA[7] 9108 392
250 G220 9085 261
251 G218 9062 392
252 G216 9039 261
253 G214 9016 392
254 G212 8993 261
255 G210 8970 392
256 G208 8947 261
257 G206 8924. 392
258 G204 8901 261
259 G202 8878 392
260 G200 8855 261
261 G198 8832 392
262 G196 8809 261
263 G194 8786 392
264 G192 8763 261
265 G190 8740 392
266 G188 8717 261
267 G186 8694 392
268 G184 8671 261
269 G182 8648 392
270 G180 8625 261
271 G178 8602 392
272 G176 8579 261
273 G174 8556 392
274 G172 8533 261
275 G170 8510 392
276 G168 8487 261
277 G166 8464 392
278 G164 8441 261
279 G162 8418 392
280 G160 8395 261
281 G158 8372 392
282 G156 8349 261
283 G154 8326 392
284 G152 8303 261
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285 G150 8280 392
286 G148 8257 261
287 G146 8234 392
288 G144 8211 261
289 G142 8188 392
290 G140 8165 261
291 G138 8142 392
292 G136 8119 261
293 G134 8096 392
294 G132 8073 261
295 G130 8050 392
296 G128 8027 261
297 G126 8004 392
298 G124 7981 261
299 G122 7958 392
300 G120 7935 261
301 G118 7912 392
302 G116 7889 261
303 G114 7866 392
304 G112 7843 261
305 G110 7820 392
306 G108 7797 261
307 G106 7774 392
308 G104 7751 261
309 G102 7728 392
310 G100 7705 261
311 G98 7682 392
312 G96 7659 261
313 G94 7636 392
314 G92 7613 261
315 G90 7590 392
316 G88 7567 261
317 G86 7544 392
318 G84 7521 261
319 G82 7498 392
320 G80 7475 261
321 G78 7452 392
322 G76 7429 261
323 G74 7406 392
324 G72 7383 261
325 G70 7360 392
326 G68 7337 261
327 G66 7314 392
328 G64 7291 261
329 G62 7268 392
330 G60 7245 261
331 G58 7222 392
332 G56 7199 261
2006/11/17

333 G54 7176 392
334 G52 7153 261
335 G50 7130 392
336 G48 7107 261
337 G46 7084 392
338 G44 7061 261
339 G42 7038 392
340 G40 7015 261
341 G38 6992 392
342 G36 6969 261
343 G34 6946 392
344 G32 6923 261
345 G30 6900 392
346 G28 6877 261
347 G26 6854 392
348 G24 6831 261
349 G22 6808 392
350 G20 6785 261
351 G18 6762 392
352 G16 6739 261
353 G14 6716 392
354 G12 6693 261
355 G10 6670 392
356 G8 6647 261
357 G6 6624 392
358 G4 6601 261
359 G2 6578 392
360 .| DUMMYAI8] 6555 261
361 DUMMYA[9] 6532 392
362 | DUMMYA[10] | 6164 392
363 | DUMMYA[11] | 6141 261
364 S528 6118 392
365 §527 6095 261
366 $526 6072 392
367 $525 6049 261
368 $524 6026 392
369 523 6003 261
370 §522 5980 392
371 S$521 5957 261
372 $520 5934 392
373 S$519 5911 261
374 $518 5888 392
375 $517 5865 261
376 516 5842 392
377 8515 5819 261
378 S514 5796 392
379 S$513 5773 261
380 $512 5750 392

381 S511 5727 261
382 S510 5704 392
383 S509 5681 261
384 S508 5658 392
385 S507 5635 261
386 S506 5612 392
387 S505 5589 261
388 S504 5566 392
389 S503 5543 261
390 $502 5520 392
391 S501 5497 261
392 S500 5474 392
393 S499 5451 261
394 S498 5428 392
395 5497 5405 261
396 S496 5382 392
397 S495 5359 261
398 S494 5336 392
399 $493 5313 261
400 S492 5290 392
401 S491 5267. 261
402 S490 5244 392
403 $489 5221 261
404 S488 5198 392
405 487 5175 261
406 5486 5152 392
407 S485 5129 261
408 5484 5106 392
409 5483 5083 261
410 $482 5060 392
411 5481 5037 261
412 5480 5014 392
413 S479 4991 261
414 S478 4968 392
415 $477 4945 261
416 5476 4922 392
417 $475 4899 261
418 S474 4876 392
419 S473 4853 261
420 $472 4830 392
421 S471 4807 261
422 $470 4784 392
423 $469 4761 261
424 5468 4738 392
425 $467 4715 261
426 5466 4692 392
427 $465 4669 261
428 S464 4646 392
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429 $S463 4623 261
430 $462 4600 392
431 S461 4577 261
432 S460 4554 392
433 5459 4531 261
434 $S458 4508 392
435 S457 4485 261
436 5456 4462 392
437 $S455 4439 261
438 S454 4416 392
439 S453 4393 261
440 S452 4370 392
441 S451 4347 261
442 S450 4324 392
443 S449 4301 261
444 S448 4278 392
445 S447 4255 261
446 S446 4232 392
447 S445 4209 261
448 S444 4186 392
449 S443 4163 261
450 S442 4140 392
451 S441 4117 261
452 S440 4094 392
453 $439 4071 261
454 $S438 4048 392
455 $437 4025 261
456 S436 4002 392
457 $435 3979 261
458 S434 3956 392
459 $433 3933 261
460 $432 3910 392
461 S431 3887 261
462 5430 3864 392
463 $429 3841 261
464 $428 3818 392
465 427 3795 261
466 $426 3772 392
467 S425 3749 261
468 S424 3726 392
469 5423 3703 261
470 $422 3680 392
471 S421 3657 261
472 $420 3634 392
473 S419 3611 261
474 S418 3588 392
475 S417 3565 261
476 S416 3542 392
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477 S415 3519 261
478 S414 3496 392
479 S413 3473 261
480 S412 3450 392
481 S411 3427 261
482 S410 3404 392
483 S409 3381 261
484 $S408 3358 392
485 S407 3335 261
486 S406 3312 392
487 S405 3289 261
488 S404 3266 392
489 S403 3243 261
490 S402 3220 392
491 5401 3197 261
492 S400 3174 392
493 S399 3151 261
494 S398 3128 392
495 S397 3105 261
496 S396 3082 392
497 S395 3059 261
498 S394 3036 392
499 S393 3013 261
500 S$392 2990 392
501 S391 2967 261
502 $390 2944 392
503 S389 2921 261
504 5388 2898 392
505 387 2875 261
506 S386 2852 392
507 $385 2829 261
508 S384 2806 392
509 383 2783 261
510 $382 2760 392
511 S381 2737 261
512 $380 2714 392
513 8379 2691 261
514 378 2668 392
515 S377 2645 261
516 376 2622 392
517 8375 2599 261
518 S374 2576 392
519 S373 2553 261
520 8372 2530 392
521 8371 2507 261
522 8370 2484 392
523 S$369 2461 261
524 S368 2438 392

525 S367 2415 261
526 S366 2392 392
527 S365 2369 261
528 S364 2346 392
529 S363 2323 261
530 S362 2300 392
531 S361 2277 261
532 S360 2254 392
533 S359 2231 261
534 S358 2208 392
535 S357 2185 261
536 S356 2162 392
537 S355 2139 261
538 S354 2116 392
539 S353 2093 261
540 $352 2070 392
541 S351 2047 261
542 S350 2024 392
543 $349 2001 261
544 S348 1978 392
545 S347 1955 261
546 S3846 1932 392
547 5845 1909 261
548 S344 1886 392
549 $343 1863 261
550 S342 1840 392
551 S341 1817 261
552 $340 1794 392
553 $339 1771 261
554 S338 1748 392
555 8337 1725 261
556 S336 1702 392
557 S$335 1679 261
558 S334 1656 392
559 $333 1633 261
560 $§332 1610 392
561 331 1587 261
562 $330 1564 392
563 $329 1541 261
564 $328 1518 392
565 8327 1495 261
566 $326 1472 392
567 $325 1449 261
568 $324 1426 392
569 $323 1403 261
570 8§322 1380 392
571 S§321 1357 261
572 $320 1334 392
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573 S319 1311 261
574 S318 1288 392
575 S317 1265 261
576 S316 1242 392
577 S315 1219 261
578 S314 1196 392
579 S313 1173 261
580 S312 1150 392
581 S311 1127 261
582 S310 1104 392
583 S309 1081 261
584 S308 1058 392
585 $307 1035 261
586 S306 1012 392
587 S305 989 261
588 S304 966 392
589 S303 943 261
590 $302 920 392
591 S301 897 261
592 S300 874 392
593 S299 851 261
594 $298 828 392
595 S297 805 261
596 S296 782 392
597 S295 759 261
598 $294 736, 392
599 5293 713 261
600 S292 690 392
601 $291 667 261
602 $S290 644 392
603 $289 621 261
604 S288 598 392
605 S287 575 261
606 5286 552 392
607 $285 529 261
608 S284 506 392
609 $283 483 261
610 $282 460 392
611 S281 437 261
612 $280 414 392
613 8279 391 261
614 S278 368 392
615 S277 345 261
616 276 322 392
617 275 299 261
618 S274 276 392
619 S273 253 261
620 8272 230 392
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621 S271 207 261
622 S270 184 392
623 S269 161 261
624 5268 138 392
625 S267 115 261
626 5266 92 392
627 S265 69 261
628 | DUMMYA[12] 46 392
629 | DUMMYA[13] 23 261
630 | DUMMYA[14] 0 392
631 | DUMMYA[15] -23 261
632 | DUMMYA[16] -46 392
633 S264 -69 261
634 S263 -92 392
635 5262 -115 261
636 261 -138 392
637 S260 -161 261
638 5259 -184 392
639 5258 -207 261
640 S257 -230 392
641 S256 -253 261
642 $255 -276 392
643 S254 -299 261
644 S253 -322 392
645 $252 -345 261
646 $251 -368 392
647 S250 -391 261
648 $249 -414 392
649 5248 -437 261
650 S247 -460 392
651 $246 -483 261
652 S245 -506 392
653 S244 -529 261
654 $243 -552 392
655 $242 -575 261
656 S241 -598 392
657 $240 -621 261
658 $239 -644 392
659 S238 -667 261
660 $§237 -690 392
661 $236 -713 261
662 $235 -736 392
663 S234 -759 261
664 $233 -782 392
665 §232 -805 261
666 S$231 -828 392
667 $230 -851 261
668 $229 -874 392

669 5228 -897 261
670 S227 -920 392
671 S226 -943 261
672 S§225 -966 392
673 S224 -989 261
674 5223 -1012 392
675 S222 -1035 261
676 5221 -1058 392
677 $220 -1081 261
678 S219 -1104 392
679 5218 -1127 261
680 S217 -1150 392
681 S216 -1173 261
682 S215 -1196 392
683 S214 -1219 261
684 S213 -1242 392
685 S212 =1265 261
686 S214 -1288 392
687 $210 -1311 261
688 S209 -1334 392
689 S208 -1357 261
690 5207 -1380 392
691 $206 -1403 261
692 S205 -1426 392
693 S204 -1449 261
694 5203 -1472 392
695 $202 -1495 261
696 $201 -1518 392
697 $200 -1541 261
698 S199 -1564 392
699 5198 -1587 261
700 S$197 -1610 392
701 5196 -1633 261
702 $195 -1656 392
703 S194 -1679 261
704 5193 -1702 392
705 $192 -1725 261
706 $191 -1748 392
707 $190 -1771 261
708 5189 -1794 392
709 S188 -1817 261
710 5187 -1840 392
711 S186 -1863 261
712 $185 -1886 392
713 5184 -1909 261
714 $183 -1932 392
715 5182 -1955 261
716 S181 -1978 392
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717 $180 -2001 261
718 S179 -2024 392
719 S178 -2047 261
720 S177 -2070 392
721 S176 -2093 261
722 S175 -2116 392
723 S174 -2139 261
724 S173 -2162 392
725 S172 -2185 261
726 S171 -2208 392
727 S170 -2231 261
728 S169 -2254 392
729 5168 -2277 261
730 S167 -2300 392
731 S166 -2323 261
732 S165 -2346 392
733 S164 -2369 261
734 S163 -2392 392
735 $162 -2415 261
736 S161 -2438 392
737 S160 -2461 261
738 S159 -2484 392
739 S158 -2507 261
740 S157 -2530 392
741 S156 -2553 261
742 S155 -2576 392
743 S154 -2599 261
744 S$153 -2622 392
745 S152 -2645 261
746 S151 -2668 392
747 $150 -2691 261
748 S149 -2714 392
749 S148 -2737 261
750 $147 -2760 392
751 $146 -2783 261
752 S$145 -2806 392
753 S144 -2829 261
754 $143 -2852 392
755 S142 -2875 261
756 S141 -2898 392
757 $140 -2921 261
758 S139 -2944 392
759 S138 -2967 261
760 137 -2990 392
761 $136 -3013 261
762 S135 -3036 392
763 S134 -3059 261
764 $133 -3082 392
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765 5132 -3105 261
766 S$131 -3128 392
767 S130 -3151 261
768 S$129 -3174 392
769 S128 -3197 261
770 $127 -3220 392
771 S126 -3243 261
772 5125 -3266 392
773 S124 -3289 261
774 S123 -3312 392
775 S$122 -3335 261
776 S$121 -3358 392
777 $120 -3381 261
778 S119 -3404 392
779 S118 -3427 261
780 S117 -3450 392
781 S116 -3473 261
782 S115 -3496 392
783 S114 -3519 261
784 S113 -3542 392
785 S112 -3565 261
786 S111 -3588 392
787 S110 -3611 261
788 S109 -3634 392
789 S108 -3657 261
790 $107 -3680 392
791 S106 -3703 261
792 $105 -3726 392
793 $104 -3749 261
794 S103 -3772 392
795 $102 -3795 261
796 S101 -3818 392
797 $100 -3841 261
798 S99 -3864 392
799 S98 -3887 261
800 S97 -3910 392
801 S96 -3933 261
802 S95 -3956 392
803 S94 -3979 261
804 S93 -4002 392
805 S92 -4025 261
806 S91 -4048 392
807 S90 -4071 261
808 S89 -4094 392
809 S88 -4117 261
810 s87 -4140 392
811 S86 -4163 261
812 S85 -4186 392

813 S84 -4209 261
814 S83 -4232 392
815 S82 -4255 261
816 S81 -4278 392
817 S80 -4301 261
818 S79 -4324 392
819 S78 -4347 261
820 S77 -4370 392
821 S76 -4393 261
822 S75 -4416 392
823 S74 -4439 261
824 S73 -4462 392
825 S72 -4485 261
826 S71 -4508 392
827 S70 -4531 261
828 S69 -4554 392
829 S68 4577 261
830 S67. -4600 392
831 S66 -4623 261
832 S65 -4646 392
833 S64 -4669 261
834 S63 -4692 392
835 S62 -4715 261
836 S61 -4738 392
837 S60 -4761 261
838 S59 -4784 392
839 S58 -4807 261
840 S57 -4830 392
841 S56 -4853 261
842 S55 -4876 392
843 S54 -4899 261
844 S53 -4922 392
845 $§52 -4945 261
846 S51 -4968 392
847 S50 -4991 261
848 S49 -5014 392
849 S48 -5037 261
850 S47 -5060 392
851 S46 -5083 261
852 S45 -5106 392
853 S44 -5129 261
854 S43 -5152 392
855 S42 -5175 261
856 S41 -5198 392
857 S40 -5221 261
858 S39 -5244 392
859 S38 -5267 261
860 837 -5290 392
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861 S36 -5313 261
862 S35 -5336 392
863 S34 -5359 261
864 S33 -5382 392
865 S32 -5405 261
866 S31 -5428 392
867 S30 -5451 261
868 S29 -5474 392
869 S28 -5497 261
870 S27 -5520 392
871 S26 -5543 261
872 S25 -5566 392
873 S24 -5589 261
874 S23 -5612 392
875 S22 -5635 261
876 S21 -5658 392
877 S20 -5681 261
878 S19 -5704 392
879 S18 -5727 261
880 S17 -5750 392
881 S16 -5773 261
882 S15 -5796 392
883 S14 -5819 261
884 S13 -5842 392
885 S12 -5865 261
886 S11 -5888 392
887 S10 -5911 261
888 S9 -5934 392
889 S8 -5957 261
890 S7 -5980 392
891 S6 -6003 261
892 S5 -6026 392
893 S4 -6049 261
894 S3 -6072 392
895 S2 -6095 261
896 S1 -6118 392
897 | DUMMYA[17] | -6141 261
898 | DUMMYA[18] | -6164 392
899 | DUMMYA[19] | -6532 392
900 | DUMMYA[20] | -6555 261
901 G1 -6578 392
902 G3 -6601 261
903 G5 -6624 392
904 G7 -6647 261
905 G9 -6670 392
906 G11 -6693 261
907 G13 -6716 392
908 G15 -6739 261
2006/11/17

909 G17 -6762 392
910 G19 -6785 261
911 G21 -6808 392
912 G23 -6831 261
913 G25 -6854 392
914 G27 -6877 261
915 G29 -6900 392
916 G31 -6923 261
917 G33 -6946 392
918 G35 -6969 261
919 G37 -6992 392
920 G39 -7015 261
921 G41 -7038 392
922 G43 -7061 261
923 G45 -7084 392
924 G47 -7107 261
925 G49 -7130 392
926 G51 -7153 261
927 G53 -7176 392
928 G55 -7199 261
929 G57 -7222 392
930 G59 -7245 261
931 G61 -7268 392
932 G63 -7291 261
933 G65 -7314 392
934 G67 -7337 261
935 G69 -7360 392
936 G741 -7383 261
937 G73 -7406 392
938 G75 -7429 261
939 G77 -7452 392
940 G79 -7475 261
941 G81 -7498 392
942 G83 -7521 261
943 G85 -7544 392
944 G87 -7567 261
945 G89 -7590 392
946 G91 -7613 261
947 Go3 -7636 392
948 G95 -7659 261
949 G97 -7682 392
950 G99 -7705 261
951 G101 -7728 392
952 G103 -7751 261
953 G105 7774 392
954 G107 -7797 261
955 G109 -7820 392
956 G111 -7843 261

957 G113 -7866 392
958 G115 -7889 261
959 G117 -7912 392
960 G119 -7935 261
961 G121 -7958 392
962 G123 -7981 261
963 G125 -8004 392
964 G127 -8027 261
965 G129 -8050 392
966 G131 -8073 261
967 G133 -8096 392
968 G135 -8119 261
969 G137 -8142 392
970 G139 -8165 261
971 G141 -8188 392
972 G143 -82141 261
973 G145 -8234 392
974 G147 -8257 261
975 G149 -8280 392
976 G151 -8303 261
977 G153 -8326 392
978 G155 -8349 261
979 G157 -8372 392
980 G159 -8395 261
981 G161 -8418 392
982 G163 -8441 261
983 G165 -8464 392
984 G167 -8487 261
985 G169 -8510 392
986 G171 -8533 261
987 G173 -8556 392
988 G175 -8579 261
989 G177 -8602 392
990 G179 -8625 261
991 G181 -8648 392
992 G183 -8671 261
993 G185 -8694 392
994 G187 -8717 261
995 G189 -8740 392
996 G191 -8763 261
997 G193 -8786 392
998 G195 -8809 261
999 G197 -8832 392
1000 G199 -8855 261
1001 G201 -8878 392
1002 G203 -8901 261
1003 G205 -8924 392
1004 G207 -8947 261
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1005 | G209 8970 | 392
1006 | G211 8993 | 261
1007 | G213 9016 | 392
1008| G215 0039 | 261
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1009 G217 -9062 392
1010 G219 -9085 261
1011 | DUMMYA[21] | -9108 392
1012 | DUMMYA[22] | -9131 261

1013 PADA4 -9154 392
1014 | DUMMYA[23] | -9177 261
1015 PADB4 -9200 392
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