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/CSX
AM
AGND
ASIC
AV

AVDD

B/W

COG
CMOS

CPU
D/CX

DE
DGND
DIN
DOUT
E
EMR
EMC
fps
FPWB
Hi-Z
HS
H/W
1/0

IC
IBIS
IDD
IDDI
I/F

Idle
ISO
LC
LCD
LSB
LUT
MCU
MSB
N/A
PCLK
ppi
pps
PT
PWB(PCB)
PWM
RAM
RDX

RESX
RGB
RH
RT
S/W
SoC
Ta
TBD
TP
TR
TRC
™
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Rising edge active

Chip Select, active low

Active Matrix

Analog ground

Application Specific Integrated Circuit
Audio-Visual Entities

Source driver supply voltage (Driver internal analog supply voltage)

Black & White

Chip On Glass
Complementary Metal Oxide Semiconductor
Central Processing Unit

Display Data/Command data select, Command data is active low

Date Enable

Digital (Logic) ground

Data In, display side

Data Out, display side

Read and Write Function in 6800 MCU I/F
Electro Magnetic Resonance

Electro Magnetic Compatibility

Frame per second

Flexible Printed Wiring Board

High Impedance

Horizontal Synchronization

Hardware

Input/Output pin

Integrated Circuit

Input/Output Buffer Information Specification
Analog power supply-current

Digital power supply current

Interface

8-colour mode

International Organization for Standardization
Liquid Crystal

Liquid Crystal Display.

Least Significant Bit

Look Up table

Micro Controller Unit

Most Significant Bit

Not Applicable

Pixel Clock

pixels per inch

points per second

Product Technologies

Printed Wiring Board (Printed Circuit Board)
Pulse Width Modulation

Random Access Memory

Read function in 8080 MCU I/F, the display start to control data bus lines when there is a falling edge of the

RDX and the host reads data bus lines when there is a rising edge of the RDX

Reset H/W Control pin, active Low
Red, Green, Blue

Relative Humidity

Room Temperature

Software

Statement of Conformance
Ambient Temperature

To Be Defined

Technology Platforms
Transflective LC type

Tone Rendering Curve (Gamma)
Transmissive LC type
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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. Introduction

The NT39103 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 132-RGB x 162
-dot graphics on 262k-color TFT panel.

The NT39103 supports 18-/16-/9-/8-bit high-speed bus interface and serial peripheral interfaces
(SP1). 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 NT39103 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 132-RGB x 162-dot 262k-color image and internal
booster that generates the LCD driving voltage, breeder resistance and the voltage follower circuit
for LCD driver.

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

2. Feature

€ Chip size: 13.5mm * 0.7Zmm
& Single chip AM-TET-LCD Controller/ driver with Display RAM.
& Display resolution: 132RGB(H) *162(V)
& Display data RAM (frame:memory):/ 132 x 162 x 18-bits = 384912 bits
& Operation Frequency: ~10MHz
¢ Output:
- 396¢h source outputs (132RGB)
- 162ch Gate outputs
- Common electrode output
& Display mode (Color mode)
- Full color mode (ldle mode off): 262K-colors
- Reduce color mode (ldle mode on): 8-colors (3-bits binary mode)
& Display resolution option
- 128 x 160 Display with 128 x 18-bits x 160 display RAM (when GM1, GM0O = "0
- 120 x 160 Display with 120 x 18-bits x 160 display RAM (when GM1, GMO0 = ”01”
- 128 x 128 Display with 128 x 18-bits x 128 display RAM (when GM1, GM0 = "1
- 132 x 162 Display with 132 x 18-bits x 162 display RAM (when GM1, GM0 = ™1
¢ Different LC type option
- Transflective LC type (When LCM1-0 = “007)
- Transmission LC type (When LCM1-0 = “01”)
- Low Voltage LC type (When LCM1-0 = “10”)
- MVALC type (When LCM1-0 = “11”)
& Interface mode (Color modes on the display host interface):
- 12-bits/Pixel: RGB= (444) using the 384k-bits frame memory and LUT.
- 16-bits/Pixel: RGB= (565) using the 384k-bits frame memory and LUT.
- 18-bits/Pixel: RGB= (666) using the 384k-bits frame memory and LUT.
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€ MCU Interface:
- 3-pin/4-pin 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
- 12-bits, 16-bits, 18-bits RGB interface with graphic controller
& Display features
- Area scrolling
- Partial display mode
- Software programmable color depth mode
4 On chip
- DC/DC converter
- Adjusted VCOM generation
- NV Memory to store initialization register setting
- Oscillator for display clock generation
- Timing generation
- 8 preset gamma curve selectable
- Factory default value (Contrast, Module ID, Module version, etc) are stored on the display module
- Line inversion, frame inversion
¢ NV Memory
- 7-bits for ID2
- 8-bits for ID3
- 7-bits for VCOM adjustment

& Supply voltage range
- Analog supply voltage range for VDD to AGND: 2.6V~ 3.3V.
- 1/0 supply voltage range for VDDI to DGND: 1.6V /+ 3.3V
- Internal Digital supply voltage range for VCC/to DGND: 1.5V ~ 2.0V
4 Output voltage levels
- Source output voltage range forGVDD to AGND: 3.0V to 5.0V
- Power supply for driver circuit range for AVDD to AGND: 4.95V (VDD=VCI1=2.6V) to 5.5V
- Common electrode output High voltage range for VCOMH totAGND: 2.5V to 5.0V
- Common electrode output Low voltage range for VCOMLto AGND: -2.5V to 0.0V
- Positive Gate 'output voltage range for VGH to'AGND: +10.0V to +16V
- Negative Gate output voltage range for VGL'to AGND: =16V to -9.0V
& Lower power consumption, suitable for battery operated systems
- CMOS compatible inputs
- Optimized layout for COG assembly
- Operate Temperature range: -40°C to +85C
Note 1: Blank display means: Normal White display = White display, Normal Black display = Black display

Note 2. The display interface does not support any noise recovery, external temperature or light sensing
circuit. It needs a copy and detailed explanation of the implementation.
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3. Display Module Block Diagram (for example)
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(262 k- Color )
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4. Display Module Pin Configuration (This is an example)

CSX, RESX, P68, D/ICX _SCL, WRX,

oo
18-2rH lo—  2800mm
—/\/\/\/—N\’w - .
28 Sohm 34pF ohm apF |""_
JE— max
e
P e
D7, D6, D6, D4, D3, D2, D1, DO_SDA
oo
1730 l—  2800mm
—/\/\/\/—/V'\’Y" .
36 1 ohm 3.3pF ! 11 Dﬁi SpF |""_
J— max
ey
o o
TE
18.2nH
3.5
28 8ahm 3.4pF M o b apF
- max
s A
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VDDI, VDD
TBD nH
Register e wDD 1uF WDDI
VDODITED GOpF —
o A
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5. Driver IC Pin Description
The Abbreviation and vocabulary of pins need be fix at the further.

5.1 Power Supply Pins
Table 5.1.1: Power Supply Pins

Symbol Name Description
VDD Analog voltage Power supply for analog system and booster system
VDDI Logic voltage Power supply for I/0 system

AGND Analog GND System ground for Analog and Booster system

DGND Logic GND System Ground for 1/0O system and internal digital system

5.2 Interface Logic pins
Table 5.2.1: Interface Logic Pins

Symbol 1/0 | Description
8080 /6800 MCU Interface mode select. If not used, please fix this pin at VDDI or DGND level.
P68 | -P68="1", select 6800-MCU parallel interface

-P68="0’, select 8080-MCU parallel interface

MCU Parallel interface bus and Serial interface select
IM2 -IM2="1", Parallel interface
-IM2="0’, Serial interface

-MCU Parallel interface type selection

M1 | IMO Parallel interface \
0 0 MCU 8-bit Rarallel
IM1, 1Mo 0 1 MCU 16-bit'Parallel
1 0 MCU 9-bit Parallel
1 1 MCU 18:bit Parallel
-SP14W="0’, 3-wire SPI. (default)
SPI4W | -SPI4W="1", 4-wire.SPI.
There is a pull-low resistor.in-the pin.
RESX | -This signal low. . will reset the device and must be applied to properly initialize the chip. Signal is active
CSX | -Chip selectinput pin (“Low” enable). -This pin can be permanently fixed “Low” in MCU interface mode
only.
-Display data / Command selection pin in parallel and SCL in 3-pin Serial I/F.
D/CX (SCL) -D/CX="1": Display data. D/CX="0": Command data.
-If not used, please connect to ground or VDDI this pin interface
-Read enable in 8080-parallel interface. -Read/ Write operation enable pin in 6800-parallel interface.
RDX (E) L
-If not used, please connect to ground or VDDI this pin
-Write enable in parallel interface -If not used, please connect to ground or VDDI this pin
WRX | -WRX-for 8080 MCU
(R/WX)(D/CX) -R/WX-for 6800 MCU

-D/CX-for 4-wire SPI

-When RCM="1"(RGB I/F), D[17:0] are used to RGB interface data bus -when RCM="0" (MCU I/F),
D[17:0] 1/0 | D[17:0] are used to MCU parallel interface data bus DO is the Serial input/ output signal in serial I/F
mode. -In serial interface, D[17:1] are not used and should be connected to ground or VDDI.

-Tearing effect output pin to synchronies MCU to frame writing, activated by S/W command. When this
TE O | pinis not activated, this pin is low.
-If not used, please open this pin.

-When RCM1, RCM0="1X" (RGB I/F), Serial input/output signal in serial I/F mode. The data is input on
the rising edge of the SCL signal. The data is output on the falling edge of the SCL signal.

DA I
S /o -When RCM1, RCM1="0X’ (MCU I/F), This pin is not used, and fix at VDDI or DGND level.
-If not used, please fix this pin at VDDI or DGND level.
PCLK I -Pixel clock signal in RGB I/F mode. -If not used, please fix this pin at VDDI or DGND level.
VS | -Vertical sync. Signal in RGB I/F mode. -If not used, please fix this pin at VDDI or DGND level.
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HS [ -Horizontal sync. Signal in RGB I/F mode. -If not used, please fix this pin at VDDI or DGND level.
DE [ -Data enable signal in RGB I/F mode. -If not used, please fix this pin at VDDI or DGND level.
OSsC O | -Oscillator output or test purpose

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’

=VDDI level, 0’

= DGND level.

5.3 Mode Selection pins
Table 5.3.1: Mode Selection Pins

Symbol

/0

Description

EXTC

-To use extended command set (like EEPROM program), please connect this pin to VDDI.
During normal operation, please open this pin. (It has an internal pull low resistor.)
-EXTC="1’, use extended command table (command value can be modify by external
command table)

-EXTC="0’, only use default command value

IDM

-Normal mode and Idle mode control pin
-Please refer RGB I/F for detail using.

0 Normal display (can-be changed to Idle mode by S/W)
1 Into Idle mode

GM1, GMO

-Panel resolution selection pins.

Resolution selection

128RGB x 160(S7~8390 and G2~G161 output)
120RGB x 160(S7~S366-and-G2~G161 output)
)
)

128RGB x 128(S7~S390 and G2~G129 output
132RGB x 162(S1~S396 and G1~G162 output

RCM1, RCMO

- RGB and'MCU interface mode selection pin.
RCM1 RCMO
0 0
0 1

Resolution selection ‘
MCU interface mode

MCU interface mode

1 0 RGB Interface (1)

1 1 RGB Interface (2)

SRGB

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

SRGB RGB filter order for Color filter default setting

0 S1, S2, S3filter order ='R’, ‘G’, ‘B’
1 S1, S2, S3 filter order ='B’, ‘G’, ‘R’
-Please refer chapter 13 for detail using

SMX

-Module source output direction H/W select pin

SMX Module source output direction

GM="00’

GM= ‘01’

GM="10’

GM="11’

0

S7 -> S390

S7 -> S366

S7 -> S390

S1-> S396

1

S390 -> S7

S366 -> S7

S390 -> S7

S396 -> S1

-Please refer chapter 13 for detail using
-Please refer RL pin setting in RGB I/F Mode 2.

SMY

-Module Gate output direction H/W select pin

GM='00’, ‘01’

GM="10'

SMY Module Gate output direction

GM="11'

0

G2 -> G161

G2 ->G129

Gl ->G162

1

G161 -> G2

G129 -> G2

G162 -> G1

-Please refer chapter 13 for detail using
-Please refer TB pin setting in RGB I/F Mode 2.
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SHUT
SHUT | 0

-Display On/ Off H/W control pin In RGB I/F

Display On/Off in RGB I/F

Display On

1

Display Off

-Please refer RGB I/F for detail using.

REV
REV | 0

-Source output data polarity select H/W pin.

Source output data polarity
Data not reverse

1

Data reverse

-Please refer RGB I/F for detail using.

LCM1

LCM1-0 0 0

-Different Liquid Crystal (LC) type selection pins.
-There is a pull-low resistor only in LCM1 pin.
LCMO

LC type selection
TR (Transflective) LC type

1

TM (Transmission) LC type

Low Voltage LC type

0
1 0
1 1

MVA LC type

GS |

Input pin to select the gamma curve order.
- Connect to VDDI for GC0(2.2), GC1(1.8), GC2(2.5), and GC3(1.0).
- Connect to DGND for GCO(1.0), GC1(2.5), GC2(2.2), and GC3(1.8):

TESEL

Input pin to select horizontal line number in TE signal.
- There is a pull-high resistor only in the pin.

- Connect to VDDI for 160 lines in TE signal.

- Connect to DGND for 162 lines in TE signal:

When SMX=0

GM=00’

GM= ‘01’

-Source output direction H/W select piniin RGB I/F-Maode 2.

GM="10’

RL Module source output direction

GM="11’

0

S7 ->'8390

S7 ->/8366

S7->8390

S1-> 8396

1

S390 -> S7

S366 -> S7

S390 -> S7

S396 -> S1

RL I When SMX=1
RL

GM="00’

GM= ‘01’

GM="10’

Module source output direction

GM="11’

0

S390 -> S7

S366 -> S7

S390 -> S7

S396 -> S1

1

S7 -> S390

S7 -> S366

S7 -> S390

S1-> S396

-Please refer RGB I/F for detail using.

When SMY=0

GM="00’, ‘01’

GM="10'

-Gate output direction H/W select pin on RGB I/F Mode 2.

GM=11’

B Module Gate output direction

0

G2 -> G161

G2 -> G129

Gl -> G162

1

G161 -> G2

G129 -> G2

G162 -> G1

B I

B

When SMY=1

Module Gate output direction

GM='00’, ‘01’

GM="10'

GM="11'

0

G161 -> G2

G129 -> G2

G162 -> G1

1

G2 -> G161

G2 -> G129

Gl ->G162

-Please refer RGB |/F for detail using.
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5.4 Driver Output Pins
Table 5.4.1: Driver output Pins

Symbol /0 Description
S1to S396 (0] -Source driver output pins.
G1to G162 O -Gate driver output pins.
VGl 1o -A reference voltage in step-u.[.) CII’.CUIt 1.
-Connect a capacitor for stabilization.
-A power output pin for source driver block that is generated from power block
AVDD O -Output of booster 1 circuit (output of 2-times output of VCI1 or VCI)
-Connect a capacitor for stabilization.
-A power supply pin for generating VCOML.
VCL (0] . e
-Connect a capacitor for stabilization.
VGH o -Positive voltage gf the Boost.e.r CIrCUIt 2
-Connect a capacitor for stabilization.
-Negative voltage of the Booster circuit 3
VGL (0] . S
-Connect a capacitor for stabilization.
VREF o -Reference voltagg for power. t.)loc.k.
-Connect a capacitor for stabilization.
GVDD 0 -A standard level 1.‘or grayscalle. vo!tage generator
-Connect a capacitor for stabilization.
VCOMH 0 -Positive voltage c?utput of VC.)(.)M.
-Connect a capacitor for stabilization.
VCOML 0 -Negative voltage.output of V.C.OM
-Connect a capacitor for stabilization.
VCOM (0] -A power supply for the TFT 'common electrode.
C11P, C11M . \ . —,
C12P, C12M -Capacitor connecting pins for Booster circuit 1 (for AVDD)
C21P, C21M
C22P, C22M (€) -Capacitor connecting.pins.for Booster circuit 2 (for VGH, VGL, VCL)
C23P, C23M
VDDIO O -VDDI voltage output level for control pins using
DGNDO (0] -DGND.voltage-output level for control pins using
VCC O -Power supply for internal digital system
5.5 Test Pins
Table 5.5.1: Driver output Pins
Symbol I/O | Description
PADAO 0 -These test pins for display glass break detection.

-If not used, please open these pins.

-These test pins for display glass break detection.

PADBO |
-If not used, please open these pins or fix to GND.

PADA1, PADA2

-These test pins for chip attachment detection.

o
PADA3, PADA4 -If not used, please open these pins.
PADB1, PADB2 | -These test pins for chip attachment detection.
PADB3, PADB4 -If not used, please open these pins or fix to GND.
DUMMY TEST, DUMMY TESTOSC | -These test pins for Driver vendel.' test us.ed.
- - -If not used, please open these pins or fix to GND.
-Th ins for Dri .
DUMMY_TESTDA[6:0], DUMMY VPRER_OUT o ese test pins for Driver vender test used

-If not used, please open these pins.

-These pins are dummy (not have any function inside)
DUMMY 1~ DUMMY 26 - -Can have signal traces pass through on TFT glass
under the PAD.
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6. Driver Electrical Characteristics

6.1. Absolute Maximum Ratings
Table 6.1.1: Absolute Maximum Ratings

Item Symbol Rating Unit
Supply voltage VDD -0.3~+4.6 V
Supply voltage (Logic) VDDI -0.3~+4.6 \'
Supply voltage (Digital) VCC -0.3~+2.4 Vv
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.

6.2 ESD Protection Level
Table 6.2.1: ESD Protection Level

Model Test Condition Protection Level Unit
ESD Human Body C =100 pF, R=1.5 kQ3.times zapping/ each +2500 for-each pin
. . . \Y
Model pin, 1sec/-a zapping +3000:for 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, RDX, WRX, RESX, TE---

6.3 LATCH-UP PROTECTION LEVEL

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

6.4 Light Sensitivity

The operation of the IC will not be materially altered by incident light.
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6.5 DC Characteristics
Table 6.5.1: Interface DC Characteristics
Parameter Symbol Conditions =peellicatclinE Unit Rel.ated
MN | TYP | wMmAX Pins

Power & Operation Voltage
Analog Operating voltage VDD Operating Voltage 2.6 2.78 3.3 \' Note 2
Logic Operating voltage VDDI 1/0 supply voltage 1.6 ;% 3.3 \Y Note 2
Digital Operating voltage VCC Digital supply voltage 1.5 1.8 2.0 V Note 2
Gate Driver High voltage VGH 10.0 16.0 V Note 3
Gate Driver Low voltage VGL -16.0 -9.0 V Note 3
Driver Supply voltage [VGH-VGL| 19 32 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 VOH IOH = -1.0mA 0.8vDDI | - VDDI V1" Note 1,2, 3
voltage
Logic Low level output

VOL IOL =1.0mA VSS - 0:2vDDI V Note 1, 2, 3
voltage
Logic High level input current 1IH 1 A Note 1, 2, 3
Logic Low level input current IIL -1 uA Note 1, 2, 3
Logic Input leakage current IIL VIN = VDDI or VSS -0.1 - +0.1 uA Note 1, 2, 3
VCOM Operation
VCOM High voltage VCOMH Ccom=12nF 2.5 5.0 V Note 3
VCOM Low voltage VCOML Ccom=12nF -2.5 0.0 \Y Note 3
VCOM Amplitude voltage VCOMA |[VEOMH-VCOML| 4.0 5.5 V Note 3
Source Driver
Source output range V/Sout 0.1 AVDD-0.1 V Note 4
Gamma reference voltage GVDD 3.0 5.0 V Note 3
Source-output settling time Tr Belz\:\;glst:;?]g% 15 20 us ﬁ:;tzzg
Output deviation voltage Sout >= 4.2V, 20 mV Note 4
(Source output channel) Videv Sout <= 0.8V Fig.6.5.3

4.2V>Sout>0.8V 15 mV

Output offset voltage VOFSET 35 mV Note 8
Booster Operation
1st Booster (VDDx2) voltage AVDD 4.95 *6) 5.5 *7) V Note 3
1stBooster (VDDx2) Drop | \ /o 5 4rop | 1 1oading = 1mA 5 % Note 3
voltage
Linear range VLinear 0.2 AVDD-0.2 V

Note 1: VDDI=1.6 to 3.3V, VDD=2.6 to 3.3V, AGND=DGND=0V, Ta=-30t0 70 C (to +85 C no damage)

Note 2: Please supply digital VDDI voltage equal or less than analog VDD voltage. (VDDI < VDD)

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/ICX, RESX, TE, PCLK, VS, HS, DE, SDA, SCL, GM1, GMO, LCM, RCM1, RCMO, P68, IM2,
IM1, IMO, SRGB, REV, SMX, SMY, RL, TB, IDM, SHUT, PREG, GS 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=3.3V or VCI1=3.3V

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)

& &
— 1
—] E/ Measurement point for *2)
1 ]

LCD Panel
1
1 m— L connector pin or flex side
- =
1
Capacitor

Fig 6.5.1 Measurement Points for All Characteristics.

A \I
< 1 |

|
[
I VGDD
Source output (Sn) |
|
Fig. 6.5.2°Tr: Source output.stable timing
Source line Output
Si= S2= S3= S395= S396=
3.952V 3.949V 3,946\ {0/ T T T T T T T 3.953Vv 3.956V
3.95V | 3.95V | 3.95V | 3.95V | 3.95V |
Fig. 6.5.3 Source o utput deviation (Channel by Channel)
-When Sout >=4.2V, Sout<=0.8V
Max (S1, S2, S3, ...., S396) — Min (S1, S2, S3, ...., S396) <= 20mV
-When 4.2V>Sout>0.8V
Max (S1, S2, S3, ...., S396) — Min (S1, S2, S3, ...., S396) <= 6mV
-Example
When Sout level is 3.95V (Gray scale voltage)
Max (S1, S2, S3, ...., S396) = 3.956V
Min (S1, S2, S3, .... , S396) = 3.946V
Sout deviation =
Max (S1, S2, S3, ...., S396) — Min (81, S2, S3, ...., S396) = 10mV <- Out Spec
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6.6 Power Consumption

Note: Power consumption table is included display module specification.

Current consumption

. Frame Inversion .
Mode of operation Image B5;B6;B7 Typical Worst case
Frequency Mode
IDDI IDD IDDI IDD
(mA) (mA) (mA) (mA)
One Line Note 1 X;X; X 0.002 1 0.002 1.1
-Normal Mode On One Line Note 2 X;X;X 0.002 1.7 0.002 1.8
-Partial Mode Off 60Hz One Li Note 3 XXX 0.002 14 0.002 15
-Idle Mode Off ne -ine oe Al : : : :
-Sleep Out Mode (5) One Line Note 4 X;X;X 0.002 1.4 0.002 1.5
One Line Note 6 X;X; X 0.002 1.7 0.002 1.8
-Normal Mode On
-Partial Mode Off
60HZz Frame Note 6 X;X; X 0.002 0.5 0.002 0.55
-ldle Mode On
-Sleep Out Mode (5)
-Normal Mode Off
-Partial Mode On
(40 lines) 60Hz Line Note 6 X;X;X 0.002 0.65 0.002 0.7
-ldle Mode Off
-Sleep Out Mode (5)
-N | Mode Off
ormal Vode Frame Note 3 XXX 0,002 0.4 0.002 0.45
-Partial Mode On
(40 lines) 60Hz
-ldle Mode On F Note 6 XXX 0.002 0.4 0.002 0.45
-Sleep Out Mode (5) (29 o \ : ' ' '
-Sleep In Mode (5) N/A N/A N/A X;X; X 0.002 0.014 0.002 0.015
0;0;0 0.105 1.41 0.11 1.83
0;0;1 0.105 1.41 0.11 1.83
0;1;0 0.105 1.41 0.11 1.83
Note 7-A
0;1;1 0.105 1.41 0.11 1.83
CPU Access @
1;0;0 0.105 1.41 0.11 1.83
30 fps
1;0;1 0.105 1.41 0.11 1.83
-Normal Mode On 1;1;0 0.105 1.41 0.11 1.83
-Partial Mode Off . 1;1:1 0.105 1.41 0.11 1.83
60Hz One Line
-ldle Mode Off 0;0;0 0.105 1.63 0.11 2.12
-Sleep Out Mode 0;0;1 0.105 1.63 0.11 2.12
0;1;0 0.105 1.63 0.11 2.12
Note 7-B
0;1;1 0.105 1.63 0.11 212
CPU Access @
30 fps 1;0;0 0.105 1.63 0.11 212
1;0;1 0.105 1.63 0.11 212
1;1;0 0.105 1.63 0.11 212
1;1:1 0.105 1.63 0.11 212
Table 6.6.1. Power consumption of display module, Architecture type |
Typical Case: Ta=25°C, VDD = 2.8V, VDDI =1.80 V
Worst Case: Ta=-30 to70 °C, VDD =2.60 Vt0 2.9V, VDDI=1.65V to 1.95 V
Includes Process Variance.
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Notes:

. All pixels black.

. All pixels white.

. Checker board 4 by 4.

. Grayscale from top to bottom.

. CPU access is inactive.

. Absolute Worst Case Patterns: Vertical gray bar(involve 0-64 level)

7. A-Moving pattern: Frames 1,3,5,...=White/Black 1x1 pattern, Frames 2,4,6,...= Black /White 1x1 pattern.
B-Moving pattern: Vertical gray bar (involve 0-64 level)

8. Inrush currents are not included in current consumption values.

9. Now all values were evaluated for reference. Data will be updated after display modules come out.

o0 WN PR
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6.7 Maximum Series Resistance

The driver will operate in ‘Chip on Glass’ applications with series resistances (due to ITO track
resistance). Voltages are specified at module 1/0 assuming maximum values as in Table 6.7.

1 EXTC <=100 31 D7 <=100 61 GVDD <=10
2 IMO <=100 32 D6 <=100 62 C11P <=20
3 IM1 <=100 33 D5 <=100 63 C11M <=20
4 IM2 <=100 34 D4 <=100 64 C12P <=20
5 P68 <=100 35 D3 <=100 65 C12M <=20
6 RCMO <=100 36 D2 <=100 66 CGND <=10
7 RCM1 <=100 37 D1 <=100 67 VCL <=20
8 SRGB <=100 38 | DO (SDA) <=100 68 C21P <=20
9 SMX <=100 39 0SsC <=100 69 C21M <=20
10 SMY <=100 40 TE <=100 70 C22P <=20
11 IDM <=100 41 CSX <=100 71 C22M <=20
12 REV <=100 42 RDX (E) <=100 72 C23P <=20
13 RL <=100 43 | WRX (R/Wx) <=100 73 C23M <=20
14 B <=100 44 SDA <=100 74 VGL <=20
15 | sHUT <=100° | 45 - <=100 | 75| veH <=20
16 GM1 <=100 46 <=100 76 VCOMH <=10
17 GMO <=100 47 RESX <=300 71 VCOML <=10
18 LCMO <=100 48 | DICX(SCL) <=100

19 LCM1 <=100 49 PCLK <=100
20 D17 <=100 50 DE <=100
21 D16 <=100 51 HS <=100
22 D15 <=100 52 VS <=100
23 D14 <=100 53 DGND <=10
24 D13 <=100 54 VDDI <=10
25 D12 <=100 55 \Yele: <=10
26 D11 <=100 56 VCI1 <=10
27 D10 <=100 57 AGND <=10
28 D9 <=100 58 VDD <=10
29 D8 <=100 59 VREF <=10

30 TESEL <=100 60 AVDD <=10

Table 6.7 Maximum series resistance on module.
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7. Timing Charts
7.1 Parallel Interface Characteristics 18, 16, 9 or 8-bits bus (8080-series MCU)
Tenw Tenw
(01574 VIH Y
Tese
VL TN <
Tese
Tes g Tesu -
VIH\ AN
D/CX
TAST > Tanr
Twe
WRX N\ Ay \L
N Ture N
Vi | 7_/ Twrn SN
l< Tosr N Tour N
D[17:0] Write VIH
VIL
Tres/Tresew > |« Taur
TAST 3> Tre/Treen
RDX D [17:0] VIH N P Trot/Trotem R 74 N
Read v | X 74& Trow! Trowem XL
Trat/ Traten o
Vi hANE
>_
VIL 74-
Fig:71.1 Parallel Interface'c haracter 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
D/CX 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
RDX (ID) TRDH Control pulse “H” duration (ID) 90 ns | Whenread ID data
TRDL Control pulse “L” duration (ID) 45 ns
TRCFM | Read cycle (FM) 450 ns
- When read from frame
RDX (FM) | TRDHFM | Control pulse “H” duration (FM) 90 ns memory
TRDLFM | Control pulse “L” duration (FM) 355 ns
TDST Data setup time 10 ns
TDHT Data hold time 10 ns )
- For maximum CL=30pF
D[17:0] TRAT Read access time (ID) 40 ns . _
- For minimum CL=8pF
TRATFM | Read access time (FM) 340 ns
TODH Output disable time 20 80 ns
Note 1: VDD1=1.6 to 3.3V, VDD=2.6 to 3.3V, AGND=DGND=0V, Ta=-30 to 70C (to +85C no damage)
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Input Signal Slope Output Signal Slope

Input Input

Te Tr Tr

Tr

Vor =0.8*VDDI

Vin=0.7*VD DI

Vi.=0.3*VDDI Vo =0.2*VDDI

Tr=Tr<= 15ns
Tr=Tr<= 15ns
Fig. 7.1. 2Rising and Falling timing for Input and Output signal

CSX \ 7¢Z Tenw S‘

WRX < >|

RDX

Min. 5ns
Fig.7.1.3 Chip selection (CSX) timing
CSX
WRX W / W N
Vi Vi
RDX
TwrH /TROHEM
Fig. 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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7.2 Parallel Interface Characteristics 18, 16, 9 or 8-bits bus (6800-series MCU)

Tchw

) J—
CsX
VIH Tes Tesn y 4
A Tres/TresFu
VIL T
< Tesr
DICX VIHNZ
VIL N
Tast AHT
WX VIH
Twe
I\ )
VIH
< Twre >
E viL 7' TwrH " 7' "
N Vi
D[17:0] Write Toor Tor
VIL [‘ - /| \
VIH
VIL Tro/TrRoFM
RX
VIH
% Xk _ TeouTroiew 7‘Z *
e AT Teod T | 7 N
Trat/ Tratem

VIH
RDX D[17:0] TooH
Read ik

Fig. 7.2.1 Parallel Interface characteristics (6800-Series MCU)

Table 7.2.1: AC Characteristics for Parallel Interface 24, 16,-8-bits bus (6800-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 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
RDX (ID) tRDH Control pulse “H” duration (ID) 90 ns | When read ID data
tRDL Control pulse “L” duration (ID) 45 ns
tRCFM | Read cycle (FM) 450 ns When read from frame
RDX (FM) tRDHFM | Control pulse “H” duration (FM) 90 ns memory
tRDLFM | Control pulse “L” duration (FM) 355 ns
tDST Data setup time 10 ns
tDHT Data hold t|me. 10 ns For maximum CL=30pF
D[17:0] tRAT Read access time (ID) 40 ns . _
For minimum CL=8pF
tRATFM | Read access time (FM) 340 ns
tODH Output disable time 20 80 ns

Note 1: VDD1=1.6 to 3.3V, VDD=2.6 to 3.3V, AGND=DGND=0V, Ta=-30 to 70C (to +85C 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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7.3 Serial Interface Characteristics

7.3.1 3-pin Serial Interface

CcSX VIH
VIL i Tomw
Tess Tsovew [Tseven Tost
<>
Tsce
VIH —yé N; §
Tsiw /Tar

viL ‘_/ Tsuw [Tsim I_.: 7_/

SCL
L T Tsom
SDA & VIH x:
DIN VIL
(BN 7‘ TACC
Tou
SDA VIH +
(DOU T) VIL
Fig. 7.3.1 3 -pin Serial Interface Characteristics

Table 7.3.1: 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 54 ns
TSCC Chip select setup time 20 ns
TCHW Chip select'setup time 34 ns
TSCYCW-| Serial clock cycle-(Write) 65 ns
TSHW SCL “H”.pulse width (Write) 14 ns | -
SGL TSLW SCL “L” pulse width'(Write) 15 ns
TSCYCR« | Serial clock cycle (Read) 150 ns
TSHR SCL “H” pulse width (Read) 54 ns
TSLR SCL “L” pulse width (Read) 54 ns
TSDS Data setup time 7 ns
SDA (DIN) TSDH Data hold time 7 ns
(DOUT) TACC Access time 10 50 ns | For maximum CL=30pF
TOH Output disable time 15 ns | For minimum CL=8pF

Note 1: VDD1=1.6 to 3.3V, VDD=2.6 to 3.3V, AGND=DGND=0V, Ta=-30 to 70C (to +85C 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 10% and 90% of VDDI for Input signals.
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7.3.2 4-pin Serial Interface

VIH
CSX VIL A Tonw

Tess o) Tscyew/Tscyer | le—Tesn )

< > p
VH gﬁ Tow/Tsg)] see
SCL VIL A shw /Tshr | N

Tsps (TSDH\
SDA //// VIH N
(DIN) VL #

Tocs Toch
D/CX 7// Vin L

VL #

I\I

ACC <« TOH
< >

SDA VIH N
(DOUT) VIL 5*( 7

Fig. 7.3.2 4-pin Serial Interface Characteristics

Table 7.3.2: 4-pin Serial Interface Characteristics

Signal Symbol Parameter MIN | MAX | Unit Description
TCSS Chip select setup time 60 ns
csX TCSH Chipselect hold time 54 ns
TSCC Chip'select setup time 20 ns
TCHW Chip select setup time 34 ns
TSCYCW |['Serial clock cycle (Write) 65 ns
TSHW SCL “H” pulse width (Write) 14 ns | -
TSLW SCL “L” pulse width (Write) 15 ns
SCL TSCYCR | Serial clock cycle (Read) 150 ns
TSHR SCL “H” pulse width (Read) 54 ns
TSLR SCL “L” pulse width (Read) 54 ns
TDCS D/CX setup time 7 ns
D/CX -
TDCH D/CX hold time 7 ns
TSDS Data setup time 7 ns
SDA (DIN) TSDH Data hold time 7 ns
(DOUT) TACC Access time 10 50 ns | For maximum CL=30pF
TOH Output disable time 15 ns | For minimum CL=8pF

Note 1: VDD1=1.6 to 3.3V, VDD=2.6 to 3.3V, AGND=DGND=0V, Ta=-30 to 70C (to +85C 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 10% and 90% of VDDI for Input signals.
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7.4 RGB Interface Characteristics

7.4.1 General Timing Diagram

Vertical Sync.

0 1
A A g
VS Invisible Image
= Timing information what is not possible to see on the display

\ = Blanking Time
A

VBP DE =0’ (Low)
\

Visible Image
VP = Image which can see on the display
= Active

HDISP DE =1’ (high)
A
A

VFP

A A
1
Horizontal Sync. 0
HPW HBP HDISP HFP
< < N,
( HP )

Fig. 7.4.1 RGB 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 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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7.4.2 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

SIW (MX, MY, MV) bits

Physical
(0,0)
Point
Start Point
(0,0) Active area on the LCD
7

End Point
< (127,159)

N
>

Horizontal
Active counter (0-127)

Fig.7.4.2 Updating order when MADCTL'’s
MX="0"and MY="0'

Physical
(0,0)
Point
End Point
Active area onthe LCQ 127:459)
Start Point _y, >
(0,0)
orizontal
Active coun =127

Fig.7.4.4 Updating order when MADCTL'’s
MX="0"and MY="1'
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Physical
(0,0)

Point

<« Start Point
Active area on the LCD
< (0,0)
End Point P
(127,159 X
Hor izontal

Active counter(0-127)

Fig..7.4.3 Updating order-when MADCTL’s
MX="1"and MY="0'

Physical
(0,0)
Point
End Poin
(127,159) _Active area onthe LCD
Y
< <« Start Point
Hor izontal (0.0)
Active cou (0-127)

Fig.7.4.5 Updating order when MADCTL'’s
MX="1"and MY="1'

Version 0.0.8

With respect to the information represented in this document, 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.



r N@VATEK NT39103

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 127 and the Vertical counter is Return to 0 Return to 0
larger than 159

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 128RGB x 160.

Data Stream from RGB IF is like in this figure

A
m]

Fig.7:4.6 /Data streaming order from RGB I/F
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7.4.3 General Timings for RGB I/F

VIH Tvsst TvsHT
vs < >| |« >'r7
VIL
HS VIH I( THssT >| |« THsHT \I
VIL

le Troikeve ~ TroLKHT

< rd
PCLK VIH /_ Troker
D[17:0] VIL =

Tout/Toext

TET/ ToestT 3 ¢ 3
DE VIH 4 N
VIL : 7

Fig. 7.4.3.1 General Timing for RGB I/F

Table 7.4.3 General Timing for RGB I/F

Item Symbol Condition ___SpqpHioatity 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-uptime 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 1: VDDI=1.6 to 3.3V, VDD=2.6 to 3.3V, AGND=DGND=0V, Ta=-30 to 70C (to +85C no damage)
Note 2: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
Note 3. Data lines can be setto  “‘High” or “Low” during blanking time - Don’ t care.
Note 4. Logic high and low levels are specified as 30% and 70% of VVDDI for Input signals.
Note 5. HP is multiples of eight PCLK.
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vs —I—! N Frame | | N+1 Frame | | N+2 Frame U

N R W
PCLK
DE * ”

DE ** |

IRVAVAVAVAAVATAYATA
Data Bus Don’ care
_ (AW AW W W WAW WA WIW,

Frame data Frame data
Updating from UBdat ing from
SDA
Data bus Data transfer (ICM={0j)
RAM write command (2Ch)
DE* : RGB Mode 1 Addre ss set command (2Ah), (2Bh)

DE** : RGB Mode 2 Data transfer (ICM=j1))

Fig. 7.4.3.2 RAM Access via SPI'Interface in RGB M ode (V)
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7.4.4 Vertical and Horizontal Timings for RGB I/F Mode 1

1-Frame (Tvp)
V Back Porch (Tys+Tvep)
'S
Y V Front Porch (Tyrp) Y.
HS
\ 4 \ 4 4
DE
//
1-Line (Twp)
H Back Porch (Ths+Thsp)
oy L
Y Valid data area (Twpsp) 1 7ONt Porch (Tuee
S g oy md  a

DE ’_

T G e 0008060 aT
e o )EORRBOC00OM

RAM WEN

Fig. 7.4.4.1 RGB Mode-1.Timing Diagram

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

VS
P T\/FP‘< Tvs | Twer P N
- Note 3 V/,// v Note 3
Tust Tosip
o G2,
P Tve N
o YU

Horizontal Timing for RGB I/F

HS

P Tre ], Tes |, Ther | 5 Thosip , Ture
DE < < <

TheL
- — IME;A Note3
4 T
%
=~ U TN B LEZ T U B e
TeeLk
Fig. 7.4.4.2 Vertical and Horizontal timing for RGB I/F
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Table 7.4.4 Vertical and Horizontal Timing for RGB I/F

Specification
Item Symbol Condition Unit
Min Type. Max
Vertical Timing
TVP GM="00", “01” 166 172 HS
Vertical cycle period TVP GM="10" 134 140 HS
TVP GM="11" 168 174 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
. . . TVS + TVBP +
Vertical blanking period TVBL TVEP 6 12 HS
TVDISP GM="00", “01” 160 HS
Vertical active area TVDISP GM="10" 128 HS
TVDISP GM="11" 162 HS
Vertical refresh rate TVRR Frame rate 61.75 65 68:25 Hz
Horizontal Timing
THP GM="00", “10” 160 745 PCLK
Horizontal cycle period THP GM="01" 152 745 PCLK
THP GM="11" 164 745 PCLK
Horizontal low pulse width THS 2 255 PCLK
Horizontal front porch THFP 2 255 PCLK
Horizontal back porch THBE 2 255 PCLK
THS + THBP 30 766 PCLK
Horizontal data start point ff HS+ fHBP 1.0 us
Horizontal blanking period THBL 32 768 PCLK
THDISP GM="00"_“10" 128 PCLK
Horizontal'active area GM="01" 120 PCLK
GM="11" 132 PCLK
TPCLKCYC GM="00" 100 579 ns
fPCLKCYC TVRR=65Hz 1.7 10 MHz
TPCLKCYC GM="01" 100 610 ns
Pixel clock cycle fPCLKCYC TVRR=65Hz 1.6 10 MHz
TPCLKCYC GM="10" 100 718 ns
fPCLKCYC TVRR=65Hz 1.4 10 MHz
TPCLKCYC GM="11" 100 559 ns
fPCLKCYC TVRR=65Hz 1.8 10 MHz

Note 1. VDD1=1.6 to 3.3V, VDD=2.6 to 3.3V, AGND=DGND=0V, Ta=-30to 70  (to +85 C no damage)
Note 2. Data lines can be setto  ‘High” or ‘Low” during blanking time - Don’ t care.

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

1-Frame (Tvp) N
V Back Porch (Tys+Tvsp)
VS
\ V Front Porch (Tvrp) Y.
<—>
HS
Y \ 4 4
DE
//
1-Line (Tup)
<
H Back Porch (Tys+Tugp)
oy L
A Valid data area (Tiosp) 1 Front Porch (Tuep
S g g

DE ’_

T 000000 T
i BT | 00 5 S S G 8 (kS

RAM WEN

Fig. 7:4.5.1 RGB Mode 2 Timing Diagram

1-Frame-(Tw = 164 Hs)

Tvs+Twer = 3Hs

Tvoise= 160Hs Tver = 1Hs

> |-

Fig. 7.4.5.2 RGB Mode 2 Vertical Timing Diagram

Note: DP=0, EP=0, HSP=0 and VSP=0 of RGBCTR (BOh) command.
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-128 xRGB x160
The = 148 PCLK
Tus+Trer = 10PCLK
A Y
Trvoise = 128 PCLK Twre = 10PCLK
Y ’( 7

Fig. 7.4.5.3 RGB M ode 2 Horizontal Timing Diagram

IDM
w | | W/ | =
Y
Data Bus Ful-color mode | ldle mode | Full-color mode
Fig. 7.4.5.4 RGB_Mode 2 Idle mode Timing Diagram
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Table 7.4.5 Vertical and Horizontal Timing for RGB I/F

Specification
Item Symbol Condition Unit
Min Type. Max
Vertical Timing
TVP GM="00", “01” 163 164 HS
Vertical cycle period TVP GM="10" 131 132 HS
TVP GM="11" 165 166 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
. . ) TVS + TVBP +
Vertical blanking period TVBL TVEP 3 4 1023 HS
TVDISP GM="00", “01” 160 HS
Vertical active area TVDISP GM="10" 128
TVDISP GM="11" 162
Vertical refresh rate TVRR Frame rate 61.75 65 68:25 Hz
Horizontal Timing
THP GM="00", “10” 131 148 511 PCLK
Horizontal cycle period THP GM="01" 123 140 511 PCLK
THP GM="11" 135 152 511 PCLK
Horizontal low pulse width THS 1 63 PCLK
Horizontal front porch THFP 1 63 PCLK
Horizontal back porch THBE ! 62 PCLK
THS + THBP 1 10 63 PCLK
Horizontal data start point ff HS+ fHBP. TBD us
Horizontal blanking period THBL 3 20 256 PCLK
THDISP GM="00"_“10" 128 PCLK
Horizontal'active area GM="01" 120 PCLK
GM="11" 132 PCLK
TPCLKCYC GM="00" 100 634 720 ns
fPCLKCYC TVRR=65Hz 1.39 1.58 10 MHz
TPCLKCYC GM="01" 100 670 767 ns
Pixel clock cycle fPCLKCYC TVRR=65Hz 1.30 1.49 10 MHz
TPCLKCYC GM="10" 100 788 896 ns
fPCLKCYC TVRR=65Hz 1.12 1.27 10 MHz
TPCLKCYC GM="11" 100 610 691 ns
fPCLKCYC TVRR=65Hz 1.45 1.64 10 MHz

Note 1. VDD1=1.6 to 3.3V, VDD=2.6 to 3.3V, AGND=DGND=0V, Ta=-30to 70  (to +85 C no damage)
Note 2. Data lines can be setto  ‘High” or ‘Low” during blanking time - Don’ t care.

Note 3. HP is multiples of eight PCLK.
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7.4.5.1 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 /

Tvoo-voor

VDD

RESX Trs-sH

SHUT

Twoo -sH

PCLK
Trolk -sH

HS

DE

s 1 WU TR AT

Host

Driver IC

Display High TsH-Lco,
Voltage

Display. OFF

Normal Display

Display B PR T

Normal Display

Source O utput - INIRENININININD

Blanking.Di splay (Over 1 frame display)

= Normal Display
~RININNNImININIng

T T e T T I

VCO M Output

Internal oscillator

Fig. 7.4.5.5 Power On Sequence on RGB Mode 2

Table 7.4.5.1 Power ON AC Characteristics

Characteristics Symbol [ Min [ Typ | Max | Unit | Remark
VDDI On to VDD On TvpDI-vDD 0 ns Note1
VDDI/VDD on to falling edge of SHUT TvoD-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-LcD 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.

Note 3: DP=" 0" ,EP="0" ,HSP=" 0" andVSP=" 0" of RGBCTR (BOh) command.
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7.4.5.2 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 Tvoo-voor

VDD

RESX

SHUT

Torr -voo

PCLK

HS

Tsh-oFF

DE

Vs J Jr_| \L_J J N

Host.

Driver IC

Display High :
Voltage Display ON

VCOM Output m k> Blanking Display (Over 1 framg display)
care-ouwet. N NEACEATEE AR

Display OFF

Internal-Counter S o

Fig. 7.4.5.6 Power OFF Seq uence on RGB M ode 2

Table 7.4.5.2 Power OFF AC Characteristics

Characteristics Symbol [ Min | Typ | Max | Unit | Remark
VDDI On to VDD On TvbDI-vDD 0 ns Note1
Signals input to VDDI/VDD off TsH-OFF 1 us Note2
Rising edge of SHUT to Display off | TsH-orF 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.

Note 3: DP=" 0" ,EP="0" ,HSP="0" andVSP=" 0" of RGBCTR (BOh) command.

2007/1/19 43 Version 0.0.8
With respect to the information represented in this document, 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.



r N@VATEK NT39103

7.5 Measurement Conditions

7.5.1 Parallel Interface Characteristics 24, 18, 16 or 8-bits bus (8080 & 6800-series MCU)
7.5.1.1 TRAT, TRATFM, TODH Measurement Condition:

7.5.1.1.1 Measurement Condition Set-up

Data Generator Oscilloscope

=

Ly
o
(@]

[sued o1

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

Resistor : 3 kOhm 5%

Capacitor: 8 or 30 pF 0%

see  NOTE Connector Pin'\/ MeasurementPoint

Note: Capacitances and resistances of the oscilloscope's probe must be included., externals
components in these meas urements.
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7.5.1.1.2 Minimum Value Measurement

70%
RDX 7Z
- ™| Toon
D(n) [n=0..17] 1 /
(pulled up) - %

D(n) [n=0..17] 100%
(pulled down )
Measurement circuit pulled down Measurement circuit pulled up
VDD
Bl compones
- \p 3kOhm — —} components on
D(n) [n=0..17] pd \ the connector pin
(pulled down ) » \ D(n) [n=0..17] \\
(pulled up) \

Measurement point on

ra

the connector pin Measurement point on BoF
the connector pin
7.5.1.1.3 Maximum Value Measurement
70% £
RDX \ 7/
30% -
< 1 Tear/ Tratem -

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

(pulled up ) _20%\_

D(n) [n=0..17] 80%

(pulled down ) /

Measurement circuit pulled down Measurement circuit pulled up
VDD
| Exgra ffrpondi | Exerml
\ co, = \pI 3kOhm — —} components on
D(n)[n=0..17] | z N the connector pin
(pulled down ) » \\ D(n) [n=0..17] AN
ulled uj
kohm ~ 00 (p p) \\
Measurement point on ] 200F
the connector pin Measurement point on P
the connector pin
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7.5.2 Serial Interface Characteristics
7.5.2.1 TACC, TOH Measurement Condition

7.5.2.1.1 Measurement Condition Set-up

Data Generator Oscilloscope
See NOTE

Connector

=

Jd4d

External components for test conditio
(pull- down and puH up cases) which are]
removed after test

Resistor 3 kOhm+ 5%
S IaG 2 4 SMD SR %006

|sued @O

see  NOTE Connector Pin / Measurement-Point

Note: Capacitances and resistances of the oscilloscope ~ s probe-must be included externals
components in these measurements.

7.5.2.1.2 Minimum Value Measurement

0%
scL \1 7]

100 % Ton

4
SDA ﬁ/
ulled u -t
épDA p) Tace > I i (1)0/8%
(pulled down ) g

0%

Measurement circuit pulled down Measurement circuit pulled up
VDDI
o he comnedir pn Exiemel
~ \p 3kOhm — —| components on
SDA (DOUT) S 7 \\ the\connector pin
< SDA (DOUT) \\
3kOhm 8pF \

Measurement point on l 8oF
the connector pin Measurement point on p

- - the connector pin
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7.5.2.1.3 Maximum Value Measurement

SCL §
30% o

SDA
(pulled up)

SDA
(pulled down )

Measurement circuit pulled down

70% 7

Tacc

20%

ﬁ

External components
on the connector pin

SDA (DOUT)

Measurement point on
the connector pin

2007/1/19

-== 0%
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== 100%

Measurement circuit pulled up

SDA (DOUT)

3kOhm

VDDI

External

components on

the connector pin
AY

AN

the connector pin

Measurement point on

\

8pF

Wi
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8. Function Description

8.1 Interface Type Selection
The selection of a given interfaces are done by setting P68, IM2, IM1, and IMO pins as show in Table 8.1.1 and Table 8.1.2.

Table 8.1.1 MCU Interface Type Selection

P68 | IM2 | IM1 | IMO Interface Read back selection
- 0 - - 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)
- 0 - Serial interface Via the read instruction (12-bit, 16-bit and 18-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 8.1.2 Pin connection According to MCU Interface Type Selection

P68 | IM2 | IM1 | IMO Interface RDX | WRX [ D/CX Read back selection
- 0 - - Serial interface Note1 | Note 1 SCL. |, D[17:1]: Unused, DO; SDA
0 1 0 0 8080 MCU 8-bit Parallel RDX | WRX | DICX | D[17:8]: Unused, D7-DO0:'8-bit Data
0 1 0 1 8080 MCU 16-bit Parallel RDX [/ WRX| D/CX | D[17:16]: Unused, D15-DO0: 16-bit Data
0 1 1 0 8080 MCU9-bit Parallel RDX~| WRX [ DI/CX | D[17:9]: Unused, D8-DO0: 9-bit Data
0 1 1 1 8080-MCU 18-bit Parallel RDX | WRX | D/CX | D17-D0: 18-bit Data
- 0 - - Serial interface Note1 ‘| D/CX SCL~"| D[17:1]: Unused,D0:SDA
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-DO0: 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-DO0: 18-bit Data

Note 1. Unused pins connect to DGND or VDDI level.
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8.2 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 Table 8.2.1

Table 8.2.1 The function of 8080-series parallel interface

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

3
3
=

Function

0

Write 8-bit command (D7 to DO)

0 1 0 0 8-bit Parallel

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 DO)

Write 8-bit command (D7-t0-D0)

16-bit

Write 16-bit display data or 8-bit parameter (D15 to DO0)

Parallel

Read 16-bit-Display data (D15to DO)

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

Write 8-bit command (D7.to DO)

0 1 1 0 9-bit Parallel

Write 9-bit display/data or 8-bit parameter (D8 to DO)

Read 9-bit/Display data (D8to'DO0)

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

Write 8-bit.command (D7 to DO)

18-bit

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

alalolesla |lalol=l=1l=lool= |2 |~
e B N e e e el el e Bl Bl el e el

Parallel

NI P e N P B B N IR B B PEEN N B B

Read 18-bit Display data (D17 to DO)

L t

1

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

Note: applied.for command code: DAh, DBh, DCh, 04h, 09h, 0Ah, 0Bh, OCh, 0Dh, OEh, OFh.
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8.2.1 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 bitis 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] The display reads The host stops to
lines when there is a falling edge of D[17:0] lines when .
the WRX there is a falling control D[17:0] lines

edge of the WRX

Fig. 8.2.1 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 parameter =n-1)

<:> CMD CMD >< PA 1 CMD>< PA 1 >< PAn2 >< PA n-1 P

~—

D[17:0] :> cmp X CMD X pa, X cmp X PA XPare X

R CO3 CTR e G0 X Ce

Driver D[17:0] Hi-Z
(LCD to MPU) 7\

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. 8.2.2 808 0-Series Parallel bus protocol (write to register or display RAM)
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8.2.2 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 /\

Al
||

D[17:0] \/
The display starts to The host reads D [17:0] The display stops to
control D [17:0] Iln'es lines when there is a control D [17:0]
when there is a falling rising edge of RDX
edge of the RDX

Fig. 8.2.3 8080 -Series RDX Protocol
Note: RDX is an unsynchronized signal (It can be stopped)

Read parameter Read display RAM data

<:5> CMDX DMX PA CMDX DM X DataX X Data

TN

0
NS

CsSX _|

s | (-

RN WA L L f

WRX | 4 1

D[17:0] :> cMD m m cMD m PA Hi-Z { PAY—

Host D[1720] —\ Hi-Z —\ Hi-Z
(MPU to LCD) cMD ) cMp_ )

Driver D[17:0] Hi-Z Hi-Z Hi-Z
ool O Gy o

2

nnnrnn |

CMD: Write command code Signals on D[17:0], D/CX, RDX and WRX pins
PA: Write parameter or RAM data during CSX="H" are ignored.

Fig. 8.2.4 8080-Series Parallel bus protocol (Read from register or display RAM)
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8.3 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 8.3.1.

Table 8.3.1 The function of 6800-series parallel interface

P68 | IM2 | IM1 | IMO | Interface D/ICX | R/WX E Function
0 0 U Write 8-bit command (D7 to D0)
1 1 0 0 8-bit 1 0 l Write 8-bit display data or-8-bit parameter (D7 to DO)
interface 1 1 | | Read 8-bit display data (D7 to DO)
1 1 U Read 8-bit parameter.or status (D7 to'D0)
0 0 l Write 8-bit command (D7 to 'DO)
16-bit 1 0 J Write 16-bit-display-data,or 8-bit parameter (D15 to DO0)
T T T T B
interface
1 1 l Read 16-bit-display data (D15 to DQ)
1 1 U Read 8-bit parameter or status (D7 to DO)
0 0 l Write 8-bit command (D7 to DO)
1 1 1 0 _9-b|t 1 0 J Write 9-bit display data or 8-bit parameter (D8 to DO)
interface
1 1 l Read 9-bit display data (D8 to D0O)
1 1 U Read 8-bit parameter or status (D7 to DO)
0 0 U Write 8-bit command (D7 to D0)
1 1 1 1 _18_b't 1 0 { Write 18-bit display data or 8-bit parameter (D17 to DO)
interface
1 1 J Read 18-bit display data (D17 to DO)
1 1 l Read 8-bit parameter or status (D7 to DO)

Note: applied for command code: DAh, DBh, DCh, 04h, 09h, 0Ah, OBh, OCh, ODh, OEh, OFh.
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8.3.1 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. 8.3.1 6800-Series Write Protocol
Note: E is an unsynchronized signal (It can be stopped)

1-byt|e command |

2-byte_command | N-byte command (PA=N-1) ]
U | | U
D[17:0] CMD CMD >< PA1 X CMD >< PA1 >< PAN2 >< PAN- >< P

| | |
RESX “op | :
| |
| |
CSX | |
1
|

I I
Host [17:0 | l
Host to LCD cmb >|K CMD >< PAI X CcMD >< PAI >< PA2 >< PAw >|< P
I I
} 1
! I

| |
Driver [17:0] ! Hi-Z !
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. 8.3.2 6800-Series parallel bus protocol, Write to register or display RAM
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8.3.2 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, RWX) 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
A
E A
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. 8.3.3 6800-Series Read Protocol
Note: E is an unsynchronized signal (It can be stopped)
Read.Parameter Read display RAM data
I
I ]
RESX DTN |
| |
| |
CsSX | |
]

|

|
R/WX |
|0

AN WA AW AWl 40
oi7or s X oo X _om X en Koo X om X awa X X aaa X | p

_____________ JI.___________________L___________________________________L______

A C TS

Host to LCD | |

Driver [17:0 I i | _Hiz I
W OSSR ED Y SEEETD D G €T ST

LCD to Host | | '

CMD: Write command code
PA: Parameter or RAM data Signal on D[17:0], DCX. R'WX, E

| le |
D[17:0] I CMD >< DM >< PA >:< CMD>< DM >< data >< >< data >:< P

- :

|

|

|

|

|

|

|

|

|

|

|

s
N
ﬂ

DM: Dummy pins during CSX="1'are ignored

Fig. 8.3.4 6800-Series parallel bus protocol, Read data from register or display RAM
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8.4 Serial Interface

The selection of this interface is done by IM2. See the Table 8.4.1.
Table 8.4.1 Serial Interface Type Selection

IM2 (IF_SELECT) | 4WSPI Interface Read back selection
0 0 3-Pins Serial interface Via the read instruction (8-bits, 24-bits and 32-bits read parameter
0 1 4-Pins Serial interface Via the read instruction (8-bits, 24-bits and 32-bits read parameter

The serial interface is a 3-pins/ 9-bits or 4-pins/ 8-bts bi-directional interface for communication between the micro controller and
the LCD driver chip. The 3-pins 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.

8.4.1 Command Write Mode

The write mode of the interface means the micro controller writes commands and data to the LCD driver. 3-Pins serial data
packet contains a control bit D/CX and a transmission byte and 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/ICX is “low”, the transmission byte is interpreted as a command byte..If
D/CX is “high”, the transmission byte is stored in the display data RAM (Memory write command), or command register as
parameter.

Any instruction can be sent in any order to the DRIVER. The MSB is transmitted first. The serial interface.is initialized when CSX
is high status. 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
A
~ N
MSB LSB
[D/CX|D7]D6]D5]D4]D3][D2[D1{D0]

D/CX [ I(TlB) [ DICX [ l(TIB) T T D/CX T l(TlB) T T J

4-pins Serial\Datal Stream Format

Transmission byte(TB) may be a command or a data

MSB > LSB
[D7]|D6[D5|D4|D3|D2]D1[DO]

[T T T I T T T[T T T I T T T[T T T T TT]

(TB) (TB) (TB)

Fig. 8.4.1.1 Serial interface data Stream format

When CSXis “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 6.1.1.2). 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 SCL (3-pin serial interface)
or 8" rising edge of SCL (4-pins serial interface). If CSX stays low after the last bit of command/data byte, the serial interface
expects the D/CX bit (3-pin serial interface) or D7 (4-pins serial interface) of the next byte at the next rising edge of SCL.

2007/1/19 55 Version 0.0.8
With respect to the information represented in this document, 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.



r N@VATEK NT39103

3-pins Serial Interface Protocol
X 0 XZ200X @ XD

csx -\ _\
Host | SDA XXX EN A ENEEEEO
" scL _ I T U U UL

Command __ _) Command / Parameter

O

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

Fig. 8.4.1.2 3-pins Serial interface Write protocol (Write to register with control bit in

4-pins Serial Interface Protocol

(sX T8 )

CsX

Host | SDA __ Xp7XpeXpsXpaXpaXeaXorXoo

DODODDODDD

20N N
00 1@

(MCU to
Driver)
Diex X XXX
scL _ UL LA L LS L L L L
Command s Command / Parameter
CSX can be ‘H-between parameter / command and
parameter/command SCL and SDA during CSX="H’ is invalid
Fig:8.4.1.3 4-pins Serial interface Write protocol (Write to register with control bit in
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8.4.2 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/ RDID3/0Ah/0Bh/0Ch/0Dh/0Eh/0 Fh command: 8- bit

read)
B B
csx ||
Z
24 s I AL L fL
SDA :> High-Z /DIC
(SDl) D/cXX D7X D6X D5X D4X D3X D2X D1X DO, \ x
5 ;
= SDA High-Z h
5 (SDO) D7X D6X D5X D4X D3X D2X D1, l)

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

B 1B
oo ] ]
s TR Sl O ) O
) (SS[E)IT) XN X oYX DN BN X ot High-2 { DX5
z L oA Hyz XN cees
A (SDO) ™ T L L TN\ N\
——Dummy Clock Cycle
3- 'Pin Serial Protocol( for RDDST command:-32- bit read)
B B
oo ] [
T e S O S N
SDA 4 High-Z
- (SDI) p/cxXX D7X D6X D5X D4X D3X D2X D1X DO
E SDA High-Z
5 (SDO) D3X D3X D2X D2 D2
—— Dummy Clock Cycle
Fig. 8.4.2.1 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)
\
© G T K PXs X
CSX
PP S e e e e e e o e e 0 O o O B
e | prox X

SDA X D7 XD6 X D5 X D4 X D3 X D2 X D1 X DO Hight-Z D7
(sbly —
Driver (aht
(Driver to SDA Hight-Z D7 X D6 X D5 X D4 X D3 X D2 X D1 0977
mcu) | (SDO)

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

) E @) E 0",

CSX |
PP " S e e e e e ol e e B i
(MCU t
Driver)0 D/CX >@
A )
SDA D D7 X6 X D5 X Da X D3 X D2 X D1 X Do Hight-Z b7
(SDI)
Dri ight-
(Drirx?tl;{ SDA Hight-2 D23(D22XD2 .@@ D§77
mcuy L (SDO)
L Dummy Clock-Cycle

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

&) = s &)
csx
sl AAAAAAA A A A A LA LS A A A LN A LA LR A

Host I
(MCU to

Driver) D/CX >@

(SS%'?‘) D D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO Hight-Z D7
(||33r'i’\i,\e/rets) { SDA Hight-Z D31XD30XD29XD28XD27XD26, <£J>—
mcu) L (SDO)
L Dummy Clock Cycle
Fig. 8.4.2.2 4-pin Serial interface Read protocol
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8.5 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

GOC—= X0 5 P
[ csX | -

Host RESX < »: Wit for more than 10us

see | FIFFLAS AL FIFLFLFLFLALALALA |
L 50A XXX oo e XXX eXeX

Command /

P parameter / Data o > Command o

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

<
( MPU to
Driver)

A

Fig. 8.5.1 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 D0-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 thefollowing example

X T8 P

Host

i) see _ FIFLFLALS frrir
SDA XK X oKX O XXX X )X XXX

- 4—Command-/ ¢ " > ———Command+————»}
parameter / Brea parameter /
Data Data

Fig. 8.5.2 Serial bus protocol, write mode — interrupted by CSX
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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 ‘is breaked and need to be transfered again .
v < -
CMD1 PARA1l HPARA1Z — CMD2
------- CMD1 | PARA1ll —H PARA12 —HPARA13 {-—»

»

< Command1 with 15" parameter (PARA11) should
be executed again to write remained parameter
(PARA12 and PARA13)

Fig.8.5.3 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
Break the other-command.

< [
>

CMD1 H PARA1I CMD 2

o CMD1 + PARA11l+H PARA12- PARA13»

»
P>

-
«

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

Fig. 8.5.4 Write interrupts recovery (both serial and parallel interface)
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8.6 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

8.6.1 Serial Interface Pause

@O TB O\ TB P

e sen  SIFUFUSLAALFL LA L SR R LALALE

( MPU to T
Driver)
\ T -
SDA | Xore)0iX 06X DX D4 02X D2X piX 00 01X 27X DX 0K 04X 03X 02X DX 00X
~ ommand parameter ommand parameter
‘ lJG.l.G. Ll \ IJG.I.G.
| SCL and SDA during CSX =H" s invalid|
Fig. 8.5.5 Serial interface Pause Protocol (pause by CSX)
CSX Pause
D/CX X X X X
RDX
WRX T T
D[7:0] XD7t0 DOX XD7toDx
Command / Pause Command /
Parameter Parameter
Fig. 8.5.6 Parallel bus Pause Protocol (paused by CSX)
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8.7 Data Transfer Modes

The Module has three kinds colour modes for transferring data to the display RAM. These are 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.

8.7.1 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 AR
Eﬂf:r’]‘;;y Data Data Data Com rr)wl and
Write Framel Frame2 Frame3

8.7.2 Method 2

Image Datais sentand at the end of each Frame Memory download,'a commandis senttostop 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 .................
Memory Command Memory Command
Write Framel Write Frame2

Stop

Any

Command

Note:

1) These apply to all Data Transfer Color modes 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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8.8 Data Colour Coding

8.8.1 8-Bits Parallel Interface (IM2="1’, IM1, IMO= “00")

Different display data formats are available for three Colours depth supported by listed below.
- 4k Colours, RGB 4,4 ,4-bits input,

- 65k Colours, RGB 5,6,5-bits input, .

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

8.8.1.2 Write 8-bit data for RGB 4-4-4-bits input

There are 2 pixels (6 sub-pixels) per 3-transfer.

RESX r

IM1/IMO  IM1, IMO = "00”

csx |

Note 1. The data order is as follows, MSB=D7, LSB=D0 and picture data is MSB=Bit 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 '0' or '1'
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8.8.1.3 Write 8-bits data for RGB 5-6-5-bits input

There is 1 pixel (3 sub-pixels) per 2- transfer.

RESX ~ 1,
IM1/IMO __IM1, IMO = "00"

csx |

i

Pixel n Pixel-n+1
16-bit
16-bit\

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

18-bit 18-bit
Frame ! ! H :
Memory 7 -

Notel. 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, Green and Blue data.

Note 2. 2-times transfer is used to transmit 1 pixel data with the 16-bit color depth information.

Note 3. -* = Don't care - Can be set to '0' or '1'
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8.8.1.4 Write 8-bit data for RGB 6-6-6-bits input
There is 1 pixel (3 sub-pixels) per 3- transfer.

RESX 1,
IM1/IMO___IM1, IMQ =:00"
csX

Ll

%

T
x
@
=)
+
-

A\

Pixeln
18-bit
18-bit

Frame
Memory

Note 1. The data order is ad follows, MSB=D7, LSB=DO0 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 '1'
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8.8.2 16-Bit Parallel Interface (IM2="1", IM1, IMO="01")

Different display data formats are available for three colors depth supported by listed below.
- 4k colors, RGB 4,4 ,4-bits input

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

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

8.8.2.2 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.

RESX 1
IM1/IMQ___IM1.IM0 ="01"

csx |

|
I

|

|

1L

I

[
l

i
VEVAYAY

[

[

¥

[

Q@
N

G1, B
G1, Bir>-
G1, BibH
G1, B

G4, BiEs—
G4, Bir2—
G4, Bib+—
G4, Bis—

|
1

|
I

M

[

LI

1?
ol O] =] =] O] [—Lo|o

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

12—% l 12-bit

| Look- Up Table for4096 Color data mapping (12- bit to18-Bit) |

18-bli
Frame i
Memory =~

18-bit

Note 1. The data order is ad follows, MSB=D15, LSB=D0 and picture data is MSB=BIit 3, LSB=Bit 0 for Red and Green and
MSB=Bit 3, LSB=Bit 0 for Blue data.

Note 2. 1-times transfer (D7 to DO) is used to transmit 1 pixel data with the 12-bit color depth information.

Note 3. -‘ = Don't care - Can be set to '0' or '1'
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8.8.2.3 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.

RESX ™ 1
IM1/IMO __IM1, IMO = "01 "

CsX

|

LR

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

16-bit\ l 16-bit

| Look-Up Table for 4096 Color data mapping (16-bit to 18-Bit) |

X‘lS—bit

18-bit
Frame !
Memor T

Note 1. The data order is ad follows, MSB=D15, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit 0 for Red and Blue and
MSB=Bit 5, LSB=Bit 0 for Green data.

Note 2. 1-times transfer (D7 to DO) 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 '1'
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8.8.2.4 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

RESX 7
IM1/IMO___IM1, IMQ =01"

csx |

DI—<0 >r—<_ - > - >—< - >—< - >—
.. . . G

Pixel n Pixel n+1

18-bit 18-bit

Note 1. The data order is ad follows, MSB=D15, LSB=DO0 and picture data is MSB=Bit 2, LSB=Bit 0 for Read and Green and
MSB=Bit 1, LSB=Bit 0 for Blue data.

Note 2. 1-times transfer (D7 to DO) is used to transmit 1 pixel data with the 8-bit color depth information.

Note 3. - = Don't care - Can be set to '0' or '1'
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8.8.3 9-Bit Parallel Interface (IM2="1’, IM1, IMO="10")

Different display data formats are available for three colors depth supported by listed below.
- 262k colors, RGB 6,6,6-bits input

8.8.3.1 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.

RESX 19
IM1/IMO___IM1, IMQ 210"

csx |

i

it

T

it

Pixel n Pixel n+1

18-hit

/

Note 1. The data order is ad follows, MSB=D8, 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 setto '0' or '1'
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8.8.4 18-Bit Parallel Interface (IM2="1", IM1, IMO="11")

Different display data formats are available for three colors depth supported by listed below.
- 4k colors, RGB 4,4,4-bits input

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

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

8.8.4.1 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.
RESX ¢
IM1/IMO___IM1, IMO 211"
csx |

|

|

|
RDX '1' 8080-Series_control pinks

6800-Series control pi?\%

|
AR s " s S o A = AN = EN

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

12-bi\& l 12-bit

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

18-bi
Frame :
Memol o

—
_‘
®
=

Note 1. The data order is ad follows, MSB=D11, 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 '0' or '1'
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8.8.4.2 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.

RESX ¢
IM1/IMO M1, IMO ="11"
csx |
D/CX
- owR L_f L L f L f 1L f i
:___RPKJ'_______________________________fsgsgéeﬂegc_on_trglginei
I 6800-Series control pin
: R/WX_'0' |
A R — R S S S T
DIT—<_ - >——< - Sl - o< - o<l - >
DI6—< - >—< - >< - S - > - >
DI5—<_ - S>— @G G @
DU—< - S>— @D D@ —
DI—<_ - >—@ il D@ —
Dl—_ - >—@ DD D @D
DH— - >— @l @EE—
D10—<___- >—+<G1, Bit5>+<_G2, Bit 5<_G3, Bit 5 G4, Bit 5—
D—<_ - >——G1, Bit»—<G2, Bit»——<(G3, Bitz——<(C4, Bitz—
De—<__ - >—<ChBi-—<(C2 B> <GB —<(CABD>—
D7—<__ 0 >——<(ClBi>—<(C2 B> (C3Bi>—<CAaBD>—
D6—<_ 0 >—<ChBi»—<C2 Bir—<CaBi>—<CaBi>—
D5—<_ 1T >—<(ChBi-—~<C2 By <(CaBiy——<CaB»—
pA— 0 >—i> i 4> - &l
Ds— 1 >—llli> 4D <> &>
p—_ 1 >—4li> D> 4> il
p—_ 0 >— 4l 4D 4> @&l
p—_ 0 >— i i 4> &>
Pi)gel n Pixel n Pixel n Pixel n

16-bi\& l 16-bit

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

Note 1. The data order is as 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-bit color depth information.

Note 3. -* = Don't care - Can be set to '0' or '1'
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8.8.4.3 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.

RESX 1
IM1/IMO___IM1. IMO 211"

csx |

D/CX

|
|

|
|

NN

|
|

D5 T >

|
|

DI—<__ 0 >—

|

LILHEH IO

Pixel n Pixel n Pixel n Pixel n

[N
®
=3
=

s
|

i i
| | |

Note 1. The data order is ad follows, MSB=D17, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit 0 for Read, Green and
Blue data.

Note 2. 1-times transfer (D170 DO0) 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 1"

2007/1/19 72 Version 0.0.8
With respect to the information represented in this document, 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.



r N@VATEK NT39103

8.8.5 Serial Interface
Different display data formats are available for three colors depth supported by the LCM listed below.
- 4k colors, RGB 4-4-4-bits input

- 65k colors, RGB 5-6-5-bits input
- 262k colors, RGB 6-6-6-bits input

8.8.5.1 Write data for RGB 4-4-4-bits input

3-pin 9-bit Series data protocol

RESX'1'
IM2 '0' SPI4W = ‘0", IM1-0= ‘xx’

csx \

Pixel n Pixd n+1
D8 D7 D6 D5 D4 D3 D2 D1 DO D8 D7 D6 D5 D4 D3 D2 D1 DO D8 D7 D6 D5 D4 D3 D2_.D1 D
i
"l °l "l q P D o D o D 0 o 0 0 R R

SDA )

SCL

Note 1. pixel data with the 12-bits color-depth information
Note 2.-The mastsignificant bits are; Rx3, Gx3 and-Bx3

Note 3. The least significant bits are: Rx0,-Gx0 and Bx0
Note 4. X = Don't care - Can be set to '0' or '1’
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8.8.5.2 Write data for RGB 5-6-5-bits input

3-pin 9-bit Series data protocol

RESX T
IM2 _0° SPI4W=0. IM1,IMQ= “xx

csx \

Pixel n Pixel n+1
D8 D7 D6 D5 D4 D3 D2 DI DO D8 D7 D6 D5 D4 D3 D2 D1 DOjD8 D7 D6 D5 D4 D3 D2 D1 DO

soA OG0 000060 - 0eeeeced

SCL

16-bits

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

Memory

4-pin 8-bit Series data protocol

RESX
IM2 <o SPI4AW= ‘1 IM1.IMO= “xx™
CSX
DICX XX XX XD
Pixel n Pixel n+1
D7 D6 D5.D4 D3 D2 DI DO:D7 D6 D5 D4 D3 D2 DL DO| D7 D6 D5 D4 D3 D2 DI DO
SDA
SCL

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

18-bits\ 1
[ [

Note 1. pixel data with the 16-bit color depth information
Note 2. The most significant bits are: Rx4, Gx5 and Bx4
Note 3. The least significant bits are: Rx0, Gx0 and Bx0

Note 4. X = Don't care - Can be setto '0' or '1'
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8.8.5.3 Write data for RGB 6-6-6-bits input

3-pin 9-bit Series data protocol

RESX 1
IM2 _0° SPI4W=0", IM1,IMO= “xx’

csx \

Pixel n
D8 D7 D6 D5 D4 D3 D2 DI DO D8 D7 D6 D5 D4 D3 D2 DI DO D8 D7 D6 D5 D4 D3 D2 D1 DO}

SDA _X) CXXD XX (X2

SCL

4-pin 8-bit Series data protocol

RESX

IM2 o SPI4W= ‘1" IM1.IMO="xx"

CsX

DICX XX XX XD

Pixel n
D7 D6 D5 D4 D3 . D2-.D1 DO:i\D7 D6 D5 D4 D3 D2 D1 D

SDA 00 (X

SCL

7 D6 D5 D4 D3 D2 D1 DO

18-bjts .
1

1
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: Rx0, Gx0 and Bx0
Note 4. X = Don't care - Can be setto '0' or '1'
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8.8.5.4 Read data for SPI RGB 6-6-6-bits

Read data for 3-W SPI RGB

Host

Driver

RESX
IM2

o

o

4WSP|= ‘0", IM1.IMO= “xx”

{ CSX

(SPI CSX)_\
L spa (XX reen

High-Z

S

{ SDA

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 EEEDEEDEN X

Note: X = Don't care - Can be setto '0' or '1'

Read data for 4-W SP| RGB

(

Driver
—

EEEEE

9 Dummy Clock

1-Pixel data

SP14W= "1’ AM1.IMO=-xx"

WL

(

RESX 1
M2 _O
CSX
SCL
DICX
spA ()
SDA

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 EEDEHENENEN X )

8-Dummy Clock

Note: X = Don't care - Can be setto '0' or '1'
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8.9 RGB interface

8.9.1 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 positive (‘1°, high) active and its state is read to the display module by a rising edge of the'PCLK signal.

D[17:0] (18-bit: R5-R0O, G5-GO and B5-B0O; 16-bit: R4-R0O, G5-G0 and+ B4-BO) 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.

VS, HS, DE " >< /

D[17:0] \ ] \ //
\ / \ /
¥’ -y

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
there is a there is a

falling edge of the falling edge of the PCLK
PCLK

Fig. 8.8.1 PCLK cycle

Note: PCLK is an unsynchronized signal (It can be stopped).
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8.9.2 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)

DO | Bus width

VIPF[3:0]

16-bits data

18-bits data

Bus width

VIPF[3:0]

X X X X X X X X X X
1110 X X X X X X X X X X 6-bits data
X X X X X X X X X X

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” are valid on RGB I/F, Others are invalid.

Note 3. %" Don’ tcare, but need to set VDDI or DGND level.

8.9.3 RGB Interface Mode Set

Table 8.9.5.1 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 & RCMO hardware pins.

In RGB Mode 1 : (RCM1, RCMO = “10”), 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, valid data will becomes “00” and stored to frame memory.
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8.9.4 MCU and RGB Interface Comparisons

Function RCM1, RCMO RCM1, RCMO
"Ox" "10" "11"
Mode selection 1 8080/ 6800 IF + SPI I/F RGB I/F + SPI I/F
MCU Mode RGB Mode 1 RGB Mode 2
. IMx= IMx="0--" ICM="0' | ICM="1" ICM="0' | ICM="1"
Mode selection 2
8080/ 6800 IF SPI I/F RGB-1 I/F + SPI I/F RGB-2 I/F + SPI I/F
Motion /Still selection Motion or Still picture Still picture Motion or Still picture| Still picture Motion or Still picture| Still picture
Input data D[17:0] D0 = SDA D[17:0] SDA H/W pin enable D[17:0] SDA H/W pin enable|
Input signal CSX D/CX = SCL PCLK D/CX = SCL PCLK D/CX = SCL
WRX (R/WX), RDX(E) CSX VS, HS, DE CSX VS, HS, DE CSX
GRAM Write cycle Refer the WRX cycle Refer SCL Refer PCLK Refer SCL Refer PCLK Refer SCL
GRAM Read Cycle Refer Internal Oscillator Refer Internal Oscillator Refer PCLK Refer Internal Oscillator Refer PCLK Refer Internal Oscillator
Command setting D[7:0] DO(SDA) SDA SDA SDA SDA

SRGB

-If the register is not changed, the H/W pin is always valid. If the register is changed, should be follow the register-setting.
-When Power On or H/W reset, the function follow H/W pin setting first.

SMX, SMY

-Those H/W pins are always valid.

Normal / Partial mode

-By command setting

-By command setting

-By command setting

-By.Command-setting, Partial On/Off, Area
function

Blanking porch

-Don’t care in this mode.

-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, VIPE[3:0] of COLMOD(3Ah)

-By command setting

<The data' latched by rising edge of PCLK
when DEZ'1’

-When DE='0' area, the data of GRAM will

DE setting -Don’t care in this mode. But should be set to VDDI or DGND. | -When display data coming-the DE signal | ‘become value "00".
should be VDDI level
Idle Mode By HW pin
(IDM HW pin) -Refer to IDM On/OFF (39h/38h), CRL (B7h),
RL setting = \ CTB (B8h), INV On/OFF (21h/20h),
-By Somand setibg St °°mmaf‘d 5?“'”9 SLPIN(10h), SLPOUT(11h), Display On/OFF
TB setting -Dorit caren this mode. But should be set to VBDI or DEND, |2 ¢ ¢are in this mode. But should be setto | g1 751,
VDD or DGND. -If those registers are not changed, those
Display On/-Off H/W pins are always valid. If those registers
(SHUT H/W pin) are changed, should be follow registers

Data inverter setting
(REV H/W pin)

-Exclusive OR result of H/W and S/W setting.

-Exclusive OR result of H/W and S/W setting.

setting.
-When Power On or H/W reset, those
function follow H/W pins setting first.

TE Setting

-By command setting

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, RCMO0 H/W setting and get into the I/F mode.

Note 6: When Power on Driver IC should be detect LCM1, LCMO 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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8.10 Display Data RAM

8.10.1 Configuration (When GM="—")

The display module has an integrated 132x162x18-bit graphic type static RAM. This 384,912-bits memory allows to store
on-chip a 132xRGBx162 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.

2007/1/19

Display Data RAM Organization

LCD Glass
(132 x RGB x 162)

_____________________ N

MPU

= F

h 4

Look - up table

Latch

Host Interface

Row
Address Counter

I
|
|

\l\ Display Data RAM
I \QZ X 162-x 18 -bit)
|

¥

Column Address
Counter

Line

Address
Counter

Scan

Address
Counter

B

Fig. 8.10.1 Display Data RAM Organization
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8.10.2 Memory to Display Address Mapping
8.10.2.1 When using 128RGB x 160 resolution (GM1, GMO = “00", SMX=SMY=SRGB="0")
Pixel —-—- Pixel1 27-
Gate Out| Source Ou S38% S389 S394
RA SA
MY=0| MY=1 ML=0| ML= 1
1 1 160 Ri1 G1 B1 G2 | B2 —-——- R127| G127| B127| R128| G128| B128 1 16(
2 2 159 === 2 159
3 3 158 So=o 3 158
4 4 157 ——- 4 157
5 5 154 ——- 5 156
6 6 154 ——- 6 154
7 7 154 ——- 7 154
8 8 153 S 8 153
9 9 157 —-—— - 9 152
10 10 151 === 10| 151
11 11 15( —-—— - 11 150
12 12 149 === 12| 149
153 153 8 S 153 8
154 154 7 === 154 7
155 158 6 === 158 6
156 156 5 ——- 156 5
157 157 4 === 157 4
158 158 3 ——- 154 3
159 159 2 === 159 2
160 16Q 1 S 160 1
CA MX=0 1 2 —-——- 127 128
e 1 128 127 R 2 1
Note
RA = Row Address,
CA = Column Address
SA = Scan Address
MX = Mirror X-axis (Column address direction parameter), D6 parameter of MADCTL command
MY = Mirror Y-axis (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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8.10.2.2 When using 120RGB x 160 resolution (GM1, GMO = “01", SMX=SMY=SRGB="0")
Pixell -=- Pixel119 Pixel120
Gate Out| Source Out s1o| s11] s12] ——- | s361 5369 5363 S364 5369 S364
i -7 —= =
RA = P 8 Ordr SA
My=0[ MY=1 &« A ML=0| ML=1
1 1 160 R1 G1 B1 R2 | G2 | B2 -——- R119| G119 B119| R120| G120 B120 1 164
2 2| 159 ——- 2| 159
3 3| 158 ——- 3| 154
4 4| 157 ——- 4 157
5 5| 156 - 5| 15d
6 6| 159 ——- 6 | 154
7 7| 154 ——- 7| 154
8 8| 153 ——- 8| 153
9 9| 159 ——- 9| 152
10 10| 151 ——- 10[ 151
11 11| 150 ——- 11| 150
12 12| 149 ——- 12| 149
153 159 8 - 153 8
154 154 7 ——- 154 7
155 154 6 - 154 6
156 154 5 ——- 154 5
157 151 4 - 151 4
158 154 3 ——- 154 3
159 15 2 - 15 2
160 160 1 ——- 164 1
caLM= 1 2 - 119 120
MX= 1 120 119 - 2 1
Note
RA = Row Address,
CA = Column Address
SA = Scan Address
MX = Mirror X-axis (Column address direction parameter), D6 parameter of MADCTL command
MY = Mirror Y-axis (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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8.10.2.3 When using 128RGB x 128 resolution (GM1, GMO =*“10", SMX=SMY=SRGB='0")

——- Pixel12-
7 17

Pixelt

Gate Oyt Source O ——- | 5385 538§ 5387 S38B S389 S39
RGB | 3™ g 478

RA Order 'x‘_,f n; i *: SA

My=0] My=1 ML=0| ML=1
1 1 12 ——- R127| G127| B127| R128| G128 B128 1 128
2 2 12y == 2 12y
3 3 126 == 3 126
4 4| 125 === 4| 12p
5 5 124 === 5 124
6 6 128 == 6 128
7 7 122 ——- 7 129
8 8 12 === 8 12
9 9 120 === 9 120
10 10| 119 == 10 119
11 11| 118 - 1] 118
12 12| 117 —== 12 117
121 12 8 === 12] 8
122 122 7 === 122 7
123 12 6 === 12 6
124 124 5 === 124 5
125 125 4 S 125 4
126 126 3 === 126 3
127 121 2 === 127 2

128 12 1 === 12 1

c, MX=( 1 2 -——- 127 128
=1 128 127 -——- 2 1
Note

RA = Row Address,

CA = Column Address

SA = Scan Address

MX = Mirror X-axis (Column address direction parameter), D6 parameter of MADCTL command
MY = Mirror Y-axis (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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8.10.2.4 When using 132RGB x 162 resolution (GM1, GMO = “11", SMX=SMY=SRGB="0")
Pixell -—- Plxel131-
Gate Out| Source Out -—- s391| 33921 5393 3394 339 396
RGB | |3 d l
RA Order = SA
=0l My=1 & ML= 0| ML=1
1 1 162 === R131| G131| B131| R132| G132| B132 1 162
2 2| 161 === 2| 161
3 3| 160 ——- 3| 160
4 4| 159 ——- 4| 159
5 5| 158 ——- 5| 158
6 6 | 157 ——- 6| 157
7 7| 156 ——- 7| 156
8 8 | 153 ——- 8 | 155
9 9| 154 ——- 9| 154
10 10| 153 ——- 10| 153
11 11| 152 ——- 11| 152
12 12| 151 ——- 12| 151
155 155 8 - 154 8
156 156 7 ——- 15 7
157 157 6 ——- 157 6
158 154 5 === 154 5
159 159 4 ——- 15 4
160 1690 3 - 169 3
161 161 2 ——- 161 2
162 162 1 - 164 1
CALME0 1 2 - 131 132
=1 132 131 - 2 1
Note
RA = Row Address,
CA = Column Address
SA = Scan Address
MX = Mirror X-axis (Column address direction parameter), D6 parameter of MADCTL command
MY = Mirror Y-axis (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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8.10.3 Normal Display On or Partial Mode On, Vertical Scroll Off

8.10.3.1 When using 128RGB x 160 resolution (GM1, GMO = “00")

In this mode, contents of the frame memory within an area where column pointer is 00h to 7Fh and page pointer is 00h
to 9Fh is displayed.

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

1). Example for Normal Display On (MX=MY=MV="0’, SMX=SMY="0’)

128 Columns 128 columns
_ [_091 0h 0 0% - - - - 7Dh7Eh7Fh £ Oh 0th0h 0h—- - - - - _ _7Dh7Eh7Fh -
00n 00 |01 {02 (03 04 05| [ov [ow|ox oy |oz! +° 0000 |01[02| 03| 04 (05| |0V [ow|ox oY az: G2
01h:10 1112 [13 [14 owlox|ov |0zl 2" 01410 11[12] 13| 14 1W| 0x| oY oz: 3
021:20 2122 ox|2v[2z] 02h| 20( 21|22 2X |2y 22: G4
031:30 3132 ax|av|az| " 0330 31|32 ax|av|az| G5
04h:40 41|42 ay|az| 5Mh---p 041404142 4y 4zi €3
oml 50| 51 G 05450 51 av|az| et
160 :: 128 160x 180it 1 Zi 6; a{I 128RGBxX 6z Disol
lined : Frame memory. : 1ioar|]_ech | o pay.
| i | aea=160lines
oan! U0 U1 uv|uzjisdi  ead | Ut uv|uz; Gise
gBhiVO Vi |v2 VX|VY [VZ 158 gBhivo V1 [V2 VX [VY vz: G157
90hiW0 Wi | W2 WAWY|WZ| 458t---p 9Chivvo wa| w2 w. wvwz: G158
ophX0 [x1 |32 XX|XY |xz 1158 oph! X0 | x1 [ x2 XX [XY xz: G159
oen YO Y1 [v2 |3 |va YW YX|YY|YZ115¢" oen Y0 | Y1[v2|va|va YW YX[YY Y2: G160
th:zo 21|22 |z3|z4|25|  |zv|zwzx|zv |2z 166; th:zo 21|22|z3|z4| 25| |2V |2w|zx|zY ZZ]I cre1 |

2). Example for Partial Display On (PSL[Z:0]=04h,PEL[7:0}=9Bh, MX=MY=MV="0' ,SMX=SMY="0")

128
128 Columns Columns
A A
[ Scan Order | \
O0hOhO0h 03 -\ - - - 7DHEW7F I_OEW_OJLOZJQCJ-_—_ _— _— _— _ _TDhEh7Fh A
00]00 01(02|03 |04 |05 ov|owlox |oy [0z 00'00 01| 02( 03| 04| 05 0V |ow| 0X|0Y UZ: G2
O‘h|10 11[12(13 (14 ow|ox|oy|oz! o 01{10 11112| 13|14 woxfoy|ozl e Non-displaying
' 120[ 21| 22 2|2y 22: o | reandiines
20 (2122 "
Ony 2X|2y|2z! 3 02 |
031: 30(31(32 3x |3y |3z 4‘" 03 30| 31| 32 3X|3Y (3] G5
] <{
041:40 41|42 ay|az| %P 0m40| 41|42 kg <
1
!
055051 av|az| & 05)50| 51 a|4z) or
' 128 x160x 18bit ? .
160 | 6z| n 128RGBx 6z
oL Frame memory L 160 LCD | Displaying
lines 3: : : : Panel | : [~ area= 152 lines
1
oan! W |1 uy|uzj158 9A{Uo| Ut uviuz, - G1se
9Bh VO [V1|V2 VX|VY|VZi158 9BhI VO V1| V2 vXWWVZ g7
| d
} f
oCH WO Wi W2 WAWYWZ 4 s5---p oCh| WO| Wi W2 WHWYWZ G55 |
I |
9pn 0 [ X1 X2 XX|XY|xZ1158 9Dh| X0| X1| X2 R c's°
! ] Non-displayin
oen Y0 | Y1[v2[v3|va YWYX|YY|vZl158]  oEnYO|Y1|Y2| Y3 (V4 WIXIYIVZL G1eo P Greacaiings
I ¥ |
R A R R e e e e C D BN &
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8.10.3.2 When using 120RGB x 160 resolution (GM1, GMO = “01")

In this mode, contents of the frame memory within an area where column pointer is 00h to 77h and page pointer is
00h to 9Fh is displayed.

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

1). Example for Normal Display On (MX=MY=MV="0’, SMX=SMY="0")

12 Columns 12) Columns
A A
( \ Scan Order|(” \
0h0h0h0h- - — 7617 — 7EN7Fh 0h0hO0h0h- - - 76 7h
Cododotodod T T Tl T “odofodod T [ [ ~
0y 0 01 02 03 oYl oz 1ot oty ov| 0z @
ot 10 11 12 13 ov| 0z 2 on 19111713 ov| 0z| ®
ozf 20 21| 22 N 27 5 021: 2d 21 22 N P
03} 3 31 32 = K “EEE Y [
041 40 41| 42 &N 47 sht---p 041: 49 41 42 ay| 47| @
o5 59 51 aY| 4z " om! 59 51 4| 4z| &
L Unuseg- 8. L
160/ :! 120x160x 18bit| (62  garea | : . 1DRGBx 6z ¢
. l S I 160LCD 160
line§ .1 Frame memory ; .| Panel \ QY
| T lines
9AH Uo| Ut UY Uz 158 oanl W U1 UY Uz G156
1 1
9Bh VO| V1| V2 VY VZ 158 oBhl WO V1| V2 VY vz G157
L 1
T T
9Ch WO W1 W2 WYWE 1538-=p-gon W4 W W2 WYWz G158
I I
aDh x| X1| X2 XY X3 154 aphl X0 X1 X2 XY X7 G159
| I
9ER YO| Y1| Y2{ Y3 YY YZ 15 9N YO| Y1 Y3 Y3 YY| YZ-6160
| I
oF 20| 21| 22| Z3 7Y 77 164 oFn & 21| 22 23 7Y 77 G161
N USRS N RN R U [ (U I I S S S_— —_ 1111 _
2). Example for Partial Display On (PSL[7:0]=04h,PEL[7:0)=9Bh, MX=MY=MV="0’, SMX=SMY="0")
120, Columns 120 Columns
A A
( \ Gl \
_ [_09“_0_1‘_0?3 O3\~ - T&7h - TEN7Fh [_09‘_01‘9?3 O - - 76 7h B
0ok 00 0} 04 oY 0Z] s 001'00 01|02|03 oY| @ @
Oﬂ]I PP of o2 5 o~n:1° 11]12]13 ovj 0z| s Non displaying
T f [ areF4lines
02 20 2] 2 of 271 5 om, 202122 Nz o
03 3¢ 3} 3 37 g 03,:30 31(32 2
oa 49 4 42 sit---p 0 40|41/42 4l
ost| 50 470 Unused gt 0| 50| 51 52| &
160 | : ! 60120 x160 x18bit |4 2 | - .o | 1DRGBX 6z|
" < E L—— 160 LCD Displaying
ine : :_ rame memory : : :_ Panel :  area =152lines
9AHLD uz 158 9Ah | LOf U1 UZ G156
1 1
9Bh\O vz 158 9Bh VO [V1 [ W2 v G157
L L =
9ChWO| W1 | W2 7 457'+---$9Ch| VO] W1| W2 Wy G158
I I
900 |X1 X2 Xz 158 9Dh X0 | X1 [ X2 XY X4 G158
t f Non displaying
9ERYO Y1 Y2 |Y3 Y | vz 15¢' 9Eh YO [Y1[Y2|Y3 YY YZ2 G160 4req 4lines
\9Fr:120 71|z|z oy | 22 w8 ornz|zi|z|z 2|23 it |
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8.10.3.3 When using 128RGB x 128 resolution (GM1, GM0 =*“10")

In this mode, contents of the frame memory within an area where column pointer is 00h to 7Fh and page pointer is
000h to 07Fh is displayed.

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

1). Example for Normal Display On (MX=MY=MV="0’, SMX=SMY="0’)

128 Coumns 128 Columns
" — Swom| A ~
can Order
Oth Oth 02h Oh—_ = =_ = - 7Dh7Eh JFh Z7 00h Oth 0h 0= ~_ - - — _7Dh7Eh 7Fh
Coml o of of of of o ox| ov| 0z} ® ol of of o o o] ! @)
| - 1 L 1 | (€]
oml 19 1] 14 1§ 14 1wl 1x| 1v| 1z 2 onl 1 1] 12 x| 1y 1zl @
A i 7
O?hi 2 x| |z 3 OZni 3 31 3zi @
i 3x| 3Y| 32 1 42:
: 128x 128x18bit : I
128) ) Frame RAM oy >
line| I I Display area
A r I 128RGBx 128 ] =128lines
LW 1L LCD Panel *4
thy
il x0f x1 X2 126 DAl 0 21 22! a7
T T 1
TEb| Yo| 1| Y2 Yy vz| 127° TER ol 1| v2 Yy YY YA 6128
7Fh: ol 2| 2| 5 71| 77} 128 7%:20 2l 2l » 7 qu G129
~— -
[ Ly |
: [ !
: Unused area : Unwsed area :
L | J
| | |
{ NN RN SR RN SN RN I PN S (S S RN DR | ERUNS RN NN RN SN RN S R N P S A
2). Example for Partial Display. On'\(PSL[7:0]=03h,PEL[7:0]=7Ch, MX=MY=MV="0’ ,SMX=SMY="0")
128 Courms 128 Courms
A A
( N SeanOrdgr” [ \ 1«
= 0h 0 03 - o\ Sl IDhTEWTFh AT O Oh 00 Oh= - = ~_ = _7Dh/Eh7Fh
ol o of of of of & oxj-ov| ozj ol of of of o o o] o! @ !
L L I Non-Digpby area
onl 10 11 11 19 14 W x| 1v] 1z| 2 onl 14 11 1 x| vzl o )
I } ] =3lires
0hy 2 K| 2v| 2] 3 on) 3 31 L/
: 3 3X| 3Y| 32 : 4 42:
: 128x 128x18hit I I
128 s 128RGBX 128
R Frame RAM I LD Panel |
line| 4 | | Osplay area
[ [ 1 =122ines
[ BB X4
1l
bl ) xf X% 126 bl | 21 7
) T 1
TEby YOf Y1 V2 YY v7] 127 Eb) vol vi| v2 Y8 YY Y4 Gis Non-Digpky area
7Fh: | 71| 72| 73 7Y 77, 128 7Fh:7o 7| 2|5 7Y 73 27: G129 =Blires
—
[ oy |
L I i
1) I 1
: Unused area : Unused area :
| | J
| | |
e e e e R (Ll L L L L L L L L L]
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8.10.3.4 When using 132RGB x 162 resolution (GM1, GMO = “11")

In this mode, contents of the frame memory within an area where column pointer is 00hto 83h and page pointer is 00h
to A1h is displayed.

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

1). Example for Normal Display On (MX=MY=MV="0’, SMX=SMY="0")

132
132 Columns Columns
A A
( Scan Ordef(” \
- ohonok o o o - Al 82h 83 2 (000 0o o o o - 81 820 83 -
oo 00 (01 (0203 |04{05|  [ov [ow|ox|ov |oz! 1° 00y 00| 01]02| 0304 05| [ov [ow|ox oY oz: G
01h:10 111213 [14 owlox|oy|oz] 2 01410 11[12[13[ 14 1W| 0x| oY oz: @
021: 20 (21 |22 x|2v|2z] & o 20[21]22 2x| 2y 2z! a3
031: 30|31(32 3X|3Y |3z 4‘“ 03,30 31]32 3X|3Y([3z | G4
]
o 4041 |42 av|azl st 42 avlaz) o5
i
OEh: 50| 51 Yo lavy|az| & 4y 4Zi G5
162 b 132x162 x 18 bit p 132RGEx =
lines) P Frame memory 162 LCD : . Qieplay
nes) : Panel [ area=162 lines
!
i lwo|ut uy|uz uy uz: G157
1 L
bovovi|ve vx|vy [vz V2 VXVYV2:G158
b
i | WO| W1 | W2 WX WY|WZ L w2 WXWYW2: G159
7ll:h iXO X1 x2 XX|XY | Xz 160" X2 XX XY xz: G160
Aoh :YO Y1|v2|v3|va ywlyx|vy|vzhgt v2|v3|va Yw|Yx|YY Y2: G161
Ah :ZO 1|22 |23 |24 |25 v |zw|zX|zY |2z 162" 22|2z3(z4| 25 ZV (ZW|ZX (zY ZZ: G162
~ QRN N R U U | (U A I N N U SO - - J_J_J_ 11 _ 1L _ 1L _ 1 _ g
2). Example for Partial Display.On (PSL[7:0]=04h,PEL[7:0]=9Eh; MX=MY=MV="0’ ,SMX=SMY="0")
132 Columns 132 Columns
/ . ) A \
O 0h 0h 03| .= ¢ = 7Dh7EN 00hQthozhosh— - - - - _81h82h83h “
0th00(01[02{03|04]05| “fov [owlox |ov |oz! oo 00[ 01(02] 03| 04[ 05| |0V oW 0X|0Y qz: Gl
Oh:10 11(12(13 |14 owjox|ov|oz| 2 01h:10 11(12[ 13|14 wox|ov|azl G2 Non-displaying
| [ | > area =4lines
0220|2122 x|2v| 2zl 5 02h; 20| 2122 2|2y 22: &
03{30(31|32 ax|av|az| ;1 o3nj30[31]32 x|av|zl &
| o
041:40 4142 ay|azl st---» 04h:40 41|42 4y|4z) ©b
!
oaq: 50 51 U ay|az| o 05h:50 51 alz, o
162 1 132X162X18 bit P i &:
2 Frame memory i l 132RGBx162 Displaying
: - : N LCD Panel i (> area= 155lines
lines| i :
ochlW|U1 uY|Uz157" ocH Wo| ut uv|uz, ©157
1 1
9DhIVO [V V2 VX[VY|VZiq5g" 9DH VO | V1 [V2 vx|vy|vz! G158
i {
9EN ol wi| w2 WAWNWZ, 5+~ SERWO[W W2 WAWYWZ G159
9Fh 0|t e xx|xv|xzhiegt  9Fno|xi[xe Xx{xvlxal o0
I n I | Non-displaying
AOh YO |Y1|Y2|Y3| Y4 YW YX|YY|YZlg4 AOH YO| Y1 [Y2|Y3| Y4 YW YX[YY YzI LU
I |
(A1h1 20|21 | 22| 23| 24|25 |2v|ZW|ZX|ZY| ZZl46)" and| 21| 2| z3| 28| 28| |2v|ZWZX|ZY zz: cez |
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8.10.4 Vertical Scroll Mode

There is vertical scrolling, which are determined by the commands “Vertical Scrolling Definition” (33h) and “Vertical
Scrolling Start Address” (37h).

TFA TFA
VSA vsa \—/
)
BFA BFA
Original Scrolling

Fig. 8.10.2 Difference between Scrolling and original
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8.10.4.1 When using 128RGB x 160 resolution (GM1, GMO = “00")
When Vertical Scrolling Definition Parameters (TFA+VSA+BFA)=160. In this case, scrolling is applied as shown below.

1). Example for TFA =3, VSA=155, BFA=2, SSA=4, ML=0: Scrolling

128 Columns 128 Columns
A A

/ \‘ Scan Order Ve \
Qonoth02h 03h— - - —_—_ 7Dh7Eh7fh 00h 010 02h03h =_=_= _— _— _7Dh7Eh7Eh
(— oohy oof o1 02| 03[ 04 05 oV ow| 0X oY 0Z ooh,' 00| 01| 02| 03 04| o5 0V ow| 0X 0 oz: G2
(N
01h: 10[ 11| 12| 13| 14 M oY oy 0z 2w 01h: 10| 11f 12| 13| 14 w| 0X 0 oz: a3 TFA
02h: 20[ 21 22 o] 2 22 3¢ Ozh: 20| 21| 22 ERER:
o3l 30| 31| 32 3 3Y] 32 4" SSA yoshl 20| 41| 42 o i s )
L " L ]
04h: 40| 41| 42 | 474 s -7 04h: 50[ 51 5v| 521 GB
1
{
o0s5hl 50 51 5Y| 52 osh | 6z| G7
f ) 6 | 128 RGB x !
O 128 x160 x 18 bit 6z . B 160 LCD Panel |
. I I |
160 Lines< i Frame RAM 1 ug vl u uz > VSA
I I
9Ah uq U uyY| Uz 155" 9AN | Vol V | V2 VX| VY vz: G156
9Bh: vy v v2 VX| wY| vzl 156 9Bh: wq wi w. wz: G157
9Ch: wQ wi w. WX WY| W2 157" gch: xo| x1 x2| XX XY x4 G158
9D xq X1 X2 xx| xv| x4 158 9on! 50| 3| 32 3 3v) 32! G159 _J
9en Yo vl v2 v3| v4 YW YX| YY| YZ 159% 9eh ! vol vaf 2| 3 v4 X YY| Y2 G160
1 m I ] BFA
L ornl 20| z1f z2| 23| z4| 75 2V W z{ zv| zz 160t oFh | zo| zaf z2| z3 z4 z5 v 2w 24 2V 221 Gee1
e dadod L L do D L NN [N RPN I Eipy SRpi SN SN JENp PE—

2). Example for TFA =3, VSA=155, BFA=2, SSA=4, ML=1: Scrolling: TFAand.BFT are exchanged

128 Columns 128 Columns
(Dhoh @hOh = - = == _IEhIF 0h0Lh 620 03h = = L= _— _— _7Dh 7Eh 7EN
("~ oony oof 01| 02| 03| o4f 05 oV ow] 0x 0Y| 0z} 160t ooh | 00| o1| o2 03[ 04| o5 oV ow 0X o oz: G2
oth] 10| 1] 12| 13 14 1w 0x ov] oz} 159 /m otn | 10 1] 12| 23] 14 W 14 1v] 120 G3 BFA
| | |
ozh: 20| 21| 22 2% 2v| 22} 1581 uzh:wo wi|waz wwywz! G0
03h: 30| 31| 32 3X 3v] 230 . 03h: 0| 21| 2 2 2v| 22 G5
ol 0| 41| 42 ay| 4zl . unt 30| 3| @ 3¥ 3v| 321 GB
1
o5hl 50| 51 5Y| 520 - 05h | 40| 41 « av| 4z G7
f ] : | 128 RGB x !
\! 128 x160 x 18 bhit 6zl © 1 50| 51 160LCD Panel sv| 577 ¢ > VSA
Y t t
160 Lines< Frame RAM C o
oA ud Ul woud 9An | | G156
9Bh: vo| vl V2 VX[ VY| vz YN 9Bh: uq ui 5} uz: G157
-
9Ch: wi wi w wx{wy| wzi SS;“ QCh: v vi v2 wlw| vz G158
9Dh: X0| X1f X2 XX| XY| Xzt 3" 9Dh: X0 xi x2 Xx| xy| xz2I G159
)
9Eh! Yo vif v2 Y3l v4 x| vv| vzi 2™ > 9Eh! vo| vif v2| v3l v4 ¥ yy| yzI G160 TFA
[} ] i
\_ ornl 20 21| 73 23 z4) 25 2v| 2w 2 zv| zzj 1" oFn | 20| 71) 29 73 24| 79 o W 2 2| zz1 G161
) B M gl gl PN ) st M Py i M M g g s SO e M M (o
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8.10.4.2 When using 120RGB x 160 resolution (GM1, GMO = “01")
When Vertical Scrolling Definition Parameters (TFA+VSA+BFA)=160. In this case, scrolling is applied as shown below.

1). Example for TFA =3, VSA=155, BFA=2, SSA=4, ML=0: Scrolling
120 Columns 120 Columns

\
00h01h 02h03h — — — 76h77h _ _7Eh7Fh 00h 01h02h03h = _ — — —76h 7

101 77h
" oon oo] 01] o2 ov| 0z e 00h [Hoo| o1/ Ho2 ov|oz| @
T i nn T | TFA
oth 10| 11) 12 1v| 12 2 o1h | 10| 11/ 12 ov|oz| ©3
| a I |
02'\ 20| 21| 22 2z 3 ozh‘ 20| 21| 22 27, 4
I
oer‘ 30| 31 3z . S_SA—Y ®3h! 40 a1 p 1 G5
04H 40| 41 4z . - 0ah! 50 | G
| - 1 57 |
0sH 50| 51 52 n : 05h | | G7
} Unused : L ez
o 120 %160 x 18 bit' area : © | 120RGBX160 |
. [ ——— X X i B T
160 Lines O : I ug LCD Panel | VSA
—t Frame RAM — _fuzl
9AR Ug : 9A | vo| vi| V2 vz} G156
| . f |
9Bh vo| V1| vZ : 9Bh‘ wd w1 w2 Wzl G157
9cv{ wi w wz . 9Ch} xa x1| x2 le G158
BDH‘ X0 X1 X2 XZ| 158 th 9Dh} 30 31 3zl G169
|
I G160
QEH‘ Yo| Y1/ Y2 YY| vZ| 159 th S 9Eh! YO Y1 Y2 Y3 Y4 SRy YZ} } BEA
L W T N IO S oFh| 20 21| 22 23 24 2 |7y |7z NEIY
2). Example for TFA =3, VSA=155, BFA=2, SSA=4, ML=1: Scrolling: TFA and BFT are exchanged
120 Columns 120 Columns
IQOP.O_lh_(Eh_Oih______:_ 76h 77h o _TEhT7Fh 00h 01h 020 03h — —_ — —=76h 77h
— |
oohy oof o1f 02 ov|oz 160t 00hj 00] 01 02 G2
i 159t b S oih | = OZ= BFA
Olhl 10| 11| 12| 1y|1z | 10| 11] 12 1v|1z G3
ozh: 20| 21| 22 2z OZh:Wﬂ w1 w4 wz! & N
| |
03hI 30| 31 3z 03hI 20| 21| 22| 27 : G5
04h! 40| a1 4z O4h! 30[ 31 3z! G
oshl 50| 51 5z| Unused osh | 40| 41 izl G7
: area =T 1 > VSA
| 6Z I 50| 521
\N\/% 120 x160 x 18 bit —T 123&?5“'60 4
s i Frame RAM Ll ane 6zl
9AN U oA | | o156
I I |
9Bhy vof V1 vz BBh: ug Uz G157
9Ch{ w(d w wZ] och) vo| vaf vz vz! G158 )
|
9Dh{ xo| x1| x| ped ooh! xq x| x3 xz! G159
954 vo| v1| v2| vy| vz 9Ehl vo| vi| v v3| v4 Ry YZ! G160 TFA
L 9|:hll_zo z1| 22 zv| zz 9Fh Lzo 21 72 z3 z4f z5| ||z 1 G161
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8.10.4.3 When using 128RGB x 128 resolution (GM1, GMO

When Vertical
shown below.

Scrolling Definition Parameters

(TFA+VSA+BFA)=128.

“107)

In this case,

scrolling

1). Example for TFA =2, VSA=124, BFA=2, SSA=3, ML=0: Scrolling

128 Folumns

4

oo
7Eh 7Fh

128 Columns
A

r Ay

is applied as

onh0ngsh—- -~ - - - - -7 0h01h 02N 03—~ — — — — — —7Eh7Fh
("oooh | oof 01 02 vl g o1 07 ovlozi G2
oonh | 10 14 12 |zt 2 1 17 (17l g3 TFA
002h : 20 21 2 2|zl 1 3zl ca | )
EE =
:I
1 .
) O 128 x128x 18 hit
128Lines Frame RAM 128 RGB X 128 [ VSA
ol LCD Panel W2
T -
BRETY wz XZ,
I
7Dh | xq Xz 126 7Dh: 20 21| 22 2Y | 2z) G127
7ER : g vi YN Y2 1o 7Eh: vd vi YYYZ1 Gizg
NG i i inp 7PN 79 71 2Y|22} Gizg BFA
| |
L L
[ Unusearea ! Unusearea
' LLLLL ' LLLLL
[N e —d_d_a e JJ_J_Jd_1_1_ L _ J—a

2). Example for TFA =2, VSA=124, BFA=2, SSA=3, ML=1: Serolling: TFA'and.BFT are exchanged

128 Polumns

(4

7Eh7Fh

128 Columns
N

r

oo

r2°h..°_1h_°_2“_°_3“_‘__‘_:_ N\ — — 1\ Q0h01h 02 031~ — — — — — —7Eh7Fh
(oooh | og 01 02 0Y| 0z} 108n OOOh: 00 01 02 oviozi 2
ooth | 19 11] 17 Y| 1z} 1270 ey | 1y BFA
| 001h; 10 17 12 1z} 3
oozh: 20 21 22 2Y| 2z} 126" oozh:xo Xz! G4 | )
: 3q 31 k74 : 200 21 22 2Y|2z
: : : ! 30| 31 3z,
) . 128 x128 x 18 bit .
128Lines < Frame RAM I 128RGB X128 [ VSA
| B
" — LCD Panel
S lwg e B
f e f
7Dh Xz 4 7Dh wz
: X 3": SSA W0 G127
7EN | YQ vI wya 3 7Eh: vq vii YWYZi Gizs
] Mzz| s
~ 7Fh| 79 Z1 1 T 7|:h: 20 1 2|22} G109 TFA
| |
L L
I Unuse area I Unuse area
' LLLLL ' L
ol d_d 41 L —_ e Jd_J_d_ 411 _ 1L _ —J_J_a
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8.10.4.4 When using 132RGB x 162 resolution (GM1, GMO = “11")
When Vertical Scrolling Definition Parameters (TFA+VSA+BFA)=162. In this case, scrolling is applied as shown below.

1). Example for TFA =3, VSA=157, BFA=2, SSA=4, ML=0: Scrolling

132 Columns 132 Columns
Ve A \ Scan Order / A \
(Oh0th 020 038 — — - —_ = TDhIEh7Fh foh0ih02h03h=_ = = = _- _81n82h83h
(— oony oo o1 02| o3 o4f 05 oV owm oX oY 07 02| 03 o4 05 ov] ow| 0X 0 oz: G1
ouny 10 11 12 13 14 w o] o] 0od o 13 14 w] of ov] 0zl 62 TFA
ozh: 20| 21| 22 29 2| 22 3¢ 2¥ 2 zz: G3
o3r4| 30| 31 32 3X 3Y] 34 4" 4y| azl G4 D
OAHI 40| 41| 42 a4 44 gn 5v] 521 G5
1
{
0shl 50 51 5Y| 54 4t 6z| G6
. _ 6 132 RGB x |
. Z] . B
O 132 x162 x 18 bit B 162LCD Panel ,
. I .
162 Lines<  : | Frame RAM Wz >~ VSA
sch; ud uf ol ug 1s7e v w|vz] 157
SDh: vd vi v2 Vx| vzl 158t wx|wy| wz: G158
9Eh: wh wl w wy| wi 1591 xx| xv| x2 G159
QFh: xq X1 x2| xX| XY| X4 160" 3x| 3 sz: G160 .~
pon! vd Y1 v2| v3| v4 Y vz 161t Y3 Y4 W vy vv| vz cie
[ { BFA
_ awl zq z1| z2| z3| z4| z5 M ZW 24 2v| zZ 162t 73 z4 z4 2v| 2w 24 2v| 7z G162
e dddd L L Jdo [ "SSU NN PN SN SN SR SR SR S S PE—

2). Example for TFA =3, VSA=157, BFA=2, SSA=4, ML=1: Scrolling:\TFA and BFT are exchanged

132 Columns 132 Columns
(Dhon02h B — o = = o SN 00h 0Lh 02h 3 = _ =\ = _— _— | 81h 82N 83h
( oony oo| 01| o2f 03[ o4 05 ov| ow| 0X 0Y| 0z 16 ooh | 00| o1f o2 o3[ 04| o5 oV ow 0X 0 oz: G1
T nm T BFA
ouy 10| 1| 12f 13f 14 1w oX ov| oz 161 orti 1of 11| 12| 13 1 mf 14 1 1z: G2
i " 0 I 63 )
ozhl 20| 21| 22| 2X 2v| 2z} 160 02h (wojwijw2 WX|WY[WZ,
OBh: 30| 21| 3| 3q 3v| 23 . oah: 0| 21| 2 2 2v| 22 G4
- 1
Mh: 40| 41| 42 ay| 4zf . 04h: 30| 31| 32 3q 3v| 32 G5
1
oshl 50| 51 5Y] 521 05h | 40| 41| « ay| 47 G6
| ) ; 132 RGB x 4
O 132 x162 x 18 bit 62| 1 50| st 162LCD Panel 5v| 57 > VSA
: t t 1
162 Lines < Frame RAM : C 67
9Ch: ugl uy uwug gcn: : G157
T ; T
90h, vo| vif va VX[ vy| vz BT ~~~55A 9ph| Uq U U U4 G158
-
9Eh: wd wi w wx|wy| wd bl N gEh: vo| vi| va wwy| vz G )
oFnl xof x1| X2 xx| xy| xz 3 oFn| X9 x| X2 x{ xv| xz €160
1
Aol vo| vil 4 v3| v4 vx| vv| vzl 2" > aon! Yol v1| v2| vq v4 Yq vy| vz €6 TFA
[ ] {
anl zo| z1| z2| zal z4| zs| | zv| zW 24 zv| 71 1" an! 20| 21| z2| z3 z4 z5 | 2v| 2w 2K zv| zz G162
~ fipun it M Pl Pl s I ) o [ i Myt e Ay S i) E e M Sl
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8.10.5 Vertical Scroll Example

8.10.5.1 Vertical Scroll Example (GM1, GMO = “00” & GM1, GM0="01")

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 == 160

N/A. Do not set TFA + VSA + BFA+#160. In that case, unexpected picture will be shown.

Case 2: TFA + VSA + BFA=160 (Scrolling)

Example1) When MADCTR parameter ML="0", TFA=0, VSA=160, BFA=0 and VSCSAD=40.

Memory Physical '___PHVSTCEI_: Dis
- d play
Axis (0,0) Line | laxis (0,0)
Pointer
|
|

.......................

i

Frame ‘——————-— 4 ' Display
Memory Increment
v
F"Pﬁy_si'c—l_ Display
Line Axis (0,0)

/N
A\

Display

Frame
Memory

Example2) When MADCTR parameter ML="1", TFA=30, VSA=130, BFA=0 and VSCSAD=40.

Memory Physical

_ Physical : Display
Axis (0,0) Line | |Axis (0,0)
Paointer :
1

A
[\

—te—t -

|

Frame Display
Memory Increment
v
Memory Physical r_Eh_ygia’:l_l _: Display
Axis (0,0) Line | |Axis (0,0)

Pointer
|
I

A

Display

/\
Frame
Memory

i
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8.10.5.2 Vertical Scroll Example (GM1, GMO = “10")

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 == 128

N/A. Do not set TFA + VSA + BFA+#128. In that case, unexpected picture will be shown.

Case 2: TFA + VSA + BFA=128 (Scrolling)

Example1) When MADCTR parameter ML="0", TFA=0, VSA=128, BFA=0 and VSCSAD=40.

Memory Physical
Axis (0,0)

....................... |

r Pﬁy_swal: Display
Line 1 axis (0,0)
Pointer |

|
|

Frame *
Increment
- =
S
Physical ! Display
Line ' \axis (0,0)
I
I
I

Display

Example2) When MADCTR parameter ML="1", TFA=30, VSA=98, BFA=0 and VSCSAD=40.

Memory Physical
Axis (0,0)

Physical
Line
Pointer

Display
Axis (0,0)

Memory Physical
Axis (0,0)

Frame
Memory

2007/1/19

Increment
N
Ph}'/Sical : Display
Line ' |Axis (0,0)
Pointer |
[
|
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8.11 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. When GM=11, 132RGB x 162, the
address ranges are X=0 to X=131 (83h) and Y=0 to Y=161 (A1h). 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
(Oh) YS=0 (0h) and XE=131 (83h), YE=161 (A1h).

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. 8.2.3 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
Return to “Start Return to “Start
When RAMWR/RAMRD i
en / command is-accepted Column (XS)’ Row (YS)'
Complete Pixel'Read / Write action Increment by 1 No change
Return to “Start
The Column counter value is largerthan “End Column (XE)” Csllljrr:n(zXS)? Increment by 1
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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Frame Data Write Direction According to the MADCTR parameters (MV, MX and MY)
Display Data %E Image in the Host | Image in the Driver
Direction (MPU) ( DDRAM)
MV |MX|MY
Normal 0 0 0 [B-—====> HW position (0,0) [B-———==>
w=l w=l
F X-Y address (0,0) F
X: CASET,
Y: RASET
——=— o= ——=—==P
I N - g N -
Y- Mirror 0 0 1 [B-- et [HW position 0.0)}—> DI CE
el ——— Ty
I X-Y address (0,0), I
——= == X: CASET, e iniabate 4
[ »[E Y:RASET | STH- ——Zep
X-Mirror O 1 O [ —-—===» HWposition Q0 [ €= — — - § ¢— X-Yaddress(00)
el == X: GASET,
= e
-- ————"'V 4"‘———— \%
‘-ﬁ"'_'___H_E ﬂ<___'_"':--..
X-Mirror 0 1| 1| [EF-zz=> [FW position @O} ——> [E€- -~ —=
Y- Mirror T =TT~
I d X-Y address (0,0)
bttty g - -==== X: CASET,
PR N = =" JH¢—| Y:RASET
X-Y Exchange| ‘1| 0. 0 B~ ——=~> _Ig ) i
w=ll L | i Il
] 1l
H i
F A
——= === 1 ]
T _[E \A/ v |1E
XYExchange| 1| 0| 1| [F-——=>| | FWestn0I—> B
Y- Mirror e ? T ? If
'
XY address (0,0) ! : : |
-_——— ———-—V X: CASET, lI | '|
e I ViRASET | 5 gl K
X-YExchange] 1| 1] 0 [———==» [HW position QO [ LB X-Y address (0,0)
X- Mirror i Bl i X: CASET,
-1 __5 (] | '-,J
T I % v vy
X-YExchange| 1| 1| 1| [F-—===» (AW position 00— A
X- Mirror - p— > ?ﬂ? T*I
Y- Mirror i I I: i
i T : XY address (0,0)
=S | ] | X: CASET,
Ty o fHe—| viRasET
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8.12 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.

8.12.1 Tearing Effect Line Modes

Mode 1, the Tearing Effect Output signal consists of V-Blanking Information only:

tval tvdh

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 162
H-sync pulses per field.

tal | Twh
' i i A
V-Syn / /
Y x B Y | R ay 7
< > < » < P < »
Invisible 1% Line 2%-Tine 161 Line
Line

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

Bottom Line | |

Top Line ’_‘

27 Tine ’_‘

Evodd [ (L LTI W o o T

—_ e —— — —— ) —

TE(Model)
J tvdh %
Note: During Sleep In Mode, the Tearing Output Pin is active Low.
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8.12.2 Tearing Effect Line Timings

The Tearing Effect signal is described below:

Vertical Timing  /

Horizontal Timing

tvdl tvdn

tval P tvdn
Table 8.3.1 AC characteristics of Tearing Effect éignal
Idle Mode Off (Frame Rate = 58.9 Hz)
Symbol Parameter min max unit description
tvdl Vertical Timing Low Duration 13 - ms
tvdh Vertical Timing High Duration 1000 - us
thal Horizontal Timing Low Duration 33 - 1S
thdh Horizontal Timing High Duration 25 500 ws

NOTE: The timings in Table 8.3.1 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

Vi=0.7*VDDI

Vi4=0.7*VDDI Vor=0.8*VDDI

V.=0.3*VDDI Vo,=0.2*VDDI

Tr=Tr<= 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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8.12.3 Example 1: MPU Write is faster than panel read.

MCU to
Memory

18t 162nd I tlme v

TE Output
Signal

>
time

Memory to
LCD

15[

162" fime >
Imageon 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 be sent

Image on LCD
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8.12.4 Example 2: MPU write is slower than panel read.

MCU to
Memory

162™ time

TE Output
Signal

>
time

Memory to
LCD

o >
time

Image on LCD a b ¢ d e f

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

Data to be sent

Image on LCD A A A
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8.13 Preset Values
NOVATEK will set preset values on our production line for each display module. Any of these preset values do not need

customer’s SW support.
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8.14 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 8.14.1 and 8.14.2, then it will-be
necessary to apply a Hardware Reset (RESX) after Host Power On Sequence is complete to ensure correct operation.

Otherwise function is not guaranteed.

The power on/off sequence is illustrated below:

8.14.1 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.

| Trpw = +/ no limit tfpw = +/ no limit
N <
—> < —_—>
VDDI {
VDD el ™
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 1imig|
|, trpwesx = +/- no limit
—> <
CSX HorL > 3
| I'pwRESX = + 1NO limit
RESX 300
(Sl;owe(r) downdm tfpwresx 1 = min. 120mg|
eep Qut mo €) ! , rpwreEsx = + no limit ¢
<
RESX 30%
( Power down in trpwresx 2= min.On
Sleep In mode )

tfpwrESX 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
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8.14.2 Case 2 — RESX Line is Held Low by Host at Power On

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

Trpw = 4/~ no limit tfpw = ++ no limiy,
‘— —’
VDDI
VDD el 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 risesupto  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 limig
, trewesx = ++ no limit
CsC HorL :)Jf‘: O
N ———— - - - - N,
| IIpwRESX = min.10 s
RESX
( Power down m tfpwrEsy = min. 120mg
Sleep Out mode ) ' Zmin. 10 s >
) , pwrEsx =min. 1V (/8
RESX
( Power down 1m trpwrese = min. Ong
Sleep-In mode )

tpwRESN is-applied to RESX falling in the Sleep Out Mode
tfpwrESO is applied to RESX falling in the Sleep In Mode

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

8.14.3 Uncontrolled Power Off

The uncontrolled power off means a situation when e.g. there is removed a battery without the controlled power off
sequence. There will notbe any damages forthe display module or the display 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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8.15 Power Level Definition

8.15.1 Power Level
6level modes are defined 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 eéntered only when"both Power supplies are
removed.
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8.15.2 Power Flow Chart
Normal display mode on = NORON
Partial mode on = PTLON Power on sequence
ldle mode off = IDMOFF HW reset
1dle mode on = IDMON SW reset
Sleep out = SLPOUT
Sleepin = SLPIN
I
NORON SLPIN | . NORON
> Sleep out | > Sleep in -
Normal display mode on Normal display mode on
PTLON 1dle mode off SLPOUT I 1dle mode off PTLON
y | A
IDMON IDMOFF | IDMON IDMOFF
_— e ] — | — — e — i
I
- T SLPIN | ¥ \
> Sleep out [ Sleep in RN
Normal display mode on Normal-display. mode on
1dle mode on SI‘POUT: ldle ' mode on
|
_____________ |
I
R stpiN | j
Sleep out [ Sleep in
Partial mode on | Partial mode on
idle mode off SLEENG Idle mode off
A | A
IDMON IDMOFF | IDMON IDMOFF
_____________I
I
PTLON ’ SLPIN | ’  PTLON
i Sleep out g Sleep in M
Partial mode on I Partial mode on
NORON ldle mode on SLPOUT ldle mode on NORON

Sleep out | Sleep in

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

Gamma Curve
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8.17 Reset

8.17.1 Reset Table

8.17.1.1 Reset Table (Default Value, GM=00, 128RGB x 160)

Item After Power On After Hardware Reset After Software Reset
Frame memory Random No Change No Change
Sleep In/Out In In In
Display On/Off Off Off Off
Display mode (normal/partial) Normal Normal Normal
Display Inversion On/Off Off Off Off
Display Idle Mode On/Off Off Off Off
Column: Start Address (XS) 0000h 0000h 0000h
) 007Fh (127d) (when MV=0)
Column: End Address (XE) 007Fh 007Fh 009Fh (159d) (wheh MV=1)
Row: Start Address (YS) 0000h 0000h 0000h
) 009Fh (159d) (when MV=0)
Row: End Address (YE) 009Fh 009Fh Q07Fh (127d) (when MV=1)
Gamma setting GCO GCO GCO
Colour Set See Section 8.18 See Section 8.18 No Change
Partial: Start Address(PSL) 0000h 0000h 0000h
Partial: End Address (PEL) 009Fh 009Fh 009Fh
Scroll: Vertical scrolling Off Off Off
Scroll: Top Fixed Area (TFA) 0000h 0000h 0000h
Scroll: Scroll Area (VSA) 00AOh 00AOh 00AOh
Scroll: Bottom Fixed Area (BFA) 0000h 0000h 0000h
Scroll Start-Address (SSA) 0000h 0000h 0000h
Tearing: On/Off Off Off Off
Tearing Effect Mode *3) 0 (Mode1) 0 (Mode1) 0 (Mode1)
Memory Data Access Control
(MY, /Mr)}(/ IMV/MUMH/RGB) 0/0/0/0/0/0 0/0/0/0/0/0 No Change
Interface Pixel Color Format 6 (18-Bit/Pixel) 6 (18-Bit/Pixel) No Change
RDDPM 08h 08h 08h
RDDMADCTR 00h 00h No Change
RDDCOLMOD 6 (18-Bit/Pixel) 6 (18-Bit/Pixel) No Change
RDDIM 00h 00h 00h
RDDSM 00h 00h 00h
RDDSDR 00h 00h 00h
ID1 38h 38h 38h
ID2 MTP value MTP value MTP value
ID3 MTP value MTP value MTP value
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.
2007/1/19 108 Version 0.0.8

With respect to the information represented in this document, 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.



¢ N@EVATEK

NT39103

8.17.1.2 Reset Table (GM=01, 120RGB x 160)

Item After Power On After Hardware Reset After Software Reset
Frame memory Random No Change No Change
Sleep In/Out In In In
Display On/Off Off Off Off
Display mode (normal/partial) Normal Normal Normal
Display Inversion On/Off Off Off Off
Display Idle Mode On/Off Off Off Off
Column: Start Address (XS) 0000h 0000h 0000h
) 0077h (119d) (when MV=0)
Column: End Address (XE) 0077h 0077h 009Fh (159d) (when MV=1)
Row: Start Address (YS) 0000h 0000h 0000h
) 009Fh (159d) (when MV=0)
Row: End Address (YE) 009Fh 009Fh 0077h (119d) (when MV=1)
Gamma setting GCO GCO GCO
Colour Set See Section 8.18 See Section 8.18 No Change
Partial: Start Address(PSL) 0000h 0000h 0000h
Partial: End Address (PEL) 009Fh 009Fh 009Fh
Scroll: Vertical scrolling Off Off Off
Scroll: Top Fixed Area (TFA) 0000h 0000h 0000h
Scroll: Scroll Area (VSA) 00AOh 00AOh 00AOh
Scroll: Bottom Fixed Area (BFA) 0000h 0000h 0000h
Scroll Start Address (SSA) 0000h 0000h 0000h
Tearing: On/Off Off Off Off
Tearing Effect Mode *3) 0 (Mode1) 0 (Mode1) 0 (Mode1)
Memory Data Access Control
(MY /M?(/ IMV/MLIMH/RGB) 0/0/0/0/0/0 0/0/0/0/0/0 No Change
Interface Pixel Color Format 6 (18-Bit/Pixel) 6 (18-Bit/Pixel) No Change
RDDPM 08h 08h 08h
RDDMADCTR 00h 00h No Change
RDDCOLMOD 6 (18-Bit/Pixel) 6 (18-Bit/Pixel) No Change
RDDIM 00h 00h 00h
RDDSM 00h 00h 00h
RDDSDR 00h 00h 00h
ID1 38h 38h 38h
ID2 MTP value MTP value MTP value
ID3 MTP value MTP value MTP value
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 10ps 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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8.17.1.3 Reset Table (GM=10, 128RGB x 128)

Item After Power On After Hardware Reset After Software Reset
Frame memory Random No Change No Change
Sleep In/Out In In In
Display On/Off Off Off Off
Display mode (normal/partial) Normal Normal Normal
Display Inversion On/Off Off Off Off
Display Idle Mode On/Off Off Off Off
Column: Start Address (XS) 0000h 0000h 0000h
) 007Fh (127d) (when MV=0)
Column: End Address (XE) 007Fh 007Fh 007Fh (127d) (when MV=1)
Row: Start Address (YS) 0000h 0000h 0000h
) 007Fh (127d) (when MV=0)
Row: End Address (YE) 007Fh 007Fh 007Fh (127d) (when MV=1)
Gamma setting GCO GCO GCO
Colour Set See Section 8.18 See Section 8.18 No Change
Partial: Start Address(PSL) 0000h 0000h 0000h
Partial: End Address (PEL) 007Fh 007Fh 007Fh
Scroll: Vertical scrolling Off Off Off
Scroll: Top Fixed Area (TFA) 0000h 0000h 0000h
Scroll: Scroll Area (VSA) 0080h 0080h 0080h
Scroll: Bottom Fixed Area (BFA) 0000h 0000h 0000h
Scroll Start Address (SSA) 0000h 0000h 0000h
Tearing: On/Off Off Off Off
Tearing Effect Mode *3) 0 (Mode1) 0 (Mode1) 0 (Mode1)
Memory Data Access Control
(MY /M?(/ IMV/MLIMH/RGB) 0/0/0/0/0/0 0/0/0/0/0/0 No Change
Interface Pixel Color Format 6 (18-Bit/Pixel) 6 (18-Bit/Pixel) No Change
RDDPM 08h 08h 08h
RDDMADCTR 00h 00h No Change
RDDCOLMOD 6 (18-Bit/Pixel) 6 (18-Bit/Pixel) No Change
RDDIM 00h 00h 00h
RDDSM 00h 00h 00h
RDDSDR 00h 00h 00h
ID1 38h 38h 38h
ID2 MTP value MTP value MTP value
ID3 MTP value MTP value MTP value
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 10ps 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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8.17.1.4 Reset Table (GM=11, 132RGB x 162)

Item After Power On After Hardware Reset After Software Reset
Frame memory Random No Change No Change
Sleep In/Out In In In
Display On/Off Off Off Off
Display mode (normal/partial) Normal Normal Normal
Display Inversion On/Off Off Off Off
Display Idle Mode On/Off Off Off Off
Column: Start Address (XS) 0000h 0000h 0000h
) 0083h (131d) (when MV=0)
Column: End Address (XE) 0083h 0083h 00A1h (161d) (when MV=1)
Row: Start Address (YS) 0000h 0000h 0000h
) 00A1h (161d) (when MV=0)
Row: End Address (YE) 00A1h 00A1h 0083h (131d) (when MV=1)
Gamma setting GCO GCO GCO
Colour Set See Section 8.18 See Section 8.18 No Change
Partial: Start Address(PSL) 0000h 0000h 0000h
Partial: End Address (PEL) 00A1h 00A1h 00A1h
Scroll: Vertical scrolling Off Off Off
Scroll: Top Fixed Area (TFA) 0000h 0000h 0000h
Scroll: Scroll Area (VSA) 00A2h 00A2h 00A2h
Scroll: Bottom Fixed Area (BFA) 0000h 0000h 0000h
Scroll Start Address (SSA) 0000h 0000h 0000h
Tearing: On/Off Off Off Off
Tearing Effect Mode *3) 0 (Mode1) 0 (Mode1) 0 (Mode1)
Memory Data Access Control
(MY /M?(/ IMV/MLIMH/RGB) 0/0/0/0/0/0 0/0/0/0/0/0 No Change
Interface Pixel Color Format 6 (18-Bit/Pixel) 6 (18-Bit/Pixel) No Change
RDDPM 08h 08h 08h
RDDMADCTR 00h 00h No Change
RDDCOLMOD 6 (18-Bit/Pixel) 6 (18-Bit/Pixel) No Change
RDDIM 00h 00h 00h
RDDSM 00h 00h 00h
RDDSDR 00h 00h 00h
ID1 38h 38h 38h
ID2 MTP value MTP value MTP value
ID3 MTP value MTP value MTP value
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 10ps 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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8.17.2 Module Input/Output Pins

8.17.2.1 Output or Bi-directional (I/O) Pins

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

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

8.17.2.2 Input Pins

et s During Power After Power On After Hardware After Software During Power
On Process Reset Reset Off Process
RESX See 8.14 Input valid Input valid Input valid See 8.14
CSX Input invalid Input valid Input valid Input valid Input invalid
D/CX Input invalid Input valid Input valid Input valid Input invalid
WRX Input invalid Input valid Input valid Input valid Inputiinvalid
RDX Input invalid Input valid Input, valid Input valid Input Invalid
D17 to DO Input invalid Input.valid Input valid Input valid input invalid
SDA Input invalid Input valid Input valid Input-valid input invalid
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8.17.3 Reset Timing

Shorter than 5uS

RESX

Internal Status Normal Operation Resetting (Dler:,::ﬁ: g)c;nl—?/lz/l\??eset)

Table 8.7.1 Reset input timing
(VSS=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 - - - s
Wh t lied

) ) ) 5 enreset applie ms

during Sleep-in mode

When reset applied
- 120
during Sleep out mode ms

tREST | *2) Reset complete time

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

RESX Pulse Action
Shorterthan 5us Reset Rejected
Longerthan 10us Reset
Between 5us and 10us 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 5ms after a rising edge of RESX.

Note 4. Spike Rejection also applies during a valid reset pulse as shown below:

I‘_10us_,|

L 10p s |

“RESET"is accepted.

| 10-20ps
L »

s sanseleg o o s

_,H42“¢ Less than 20ns width positive spike will be rejected

Note 5. It is necessary to wait 5msec after releasing RESX before sending commands. Also Sleep Out command cannot be
sent for 120msec.
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8.18 Colour Depth Conversion Look Up Tables

8.18.1 65,536 Colour (R-G-B=5-6-5) to 262,144 Colour

Look Up Table Outputs Frame Default value after | RGBSET | Look Up Table Input Data
Color Memory Data (6-bit) H/W Reset parameter
65,536 Color
Roos Roo4 Roo3 Roo2 Roo1 Rooo 000000 1 00000
Ro15 Ro14 Ro13 Ro12 Ro11 Ro1o 000010 2 00001
Ro25 Ro24 Ro23 Ro22 Ro21 Roz20 000100 3 00010
Ro35 Ro34 Ro33 Ro32 Ro31 Roso 000110 4 00011
Ro45 Ro44 Ro43 Ro42 Ro41 Ro4o 001000 5 00100
Ros5 Ros4 Ros3 Ros2 Ros1 Roso 001010 6 00101
Ross Ros4 Ros3 Ros2 Ros1 Roeo 001100 7 00110
Ro75 Ro74 Ro73 Ro72 Ro71 Ro7o 001110 8 00111
Ross Ros4 Ros3 Ros2 Ros1 Roso 010000 9 01000
Rogs Ro94 Rog3 Ro92 Rog1 Rogo 010010 10 01001
R105 R104 R103 R102 R101 R100 010100 11 01010
R115 R114 R113 R112 R111 R110 010110 12 01011
R125 R124 R123 R122 R121 R120 011000 13 01100
R135 R134 R133 R132 R131 R130 011010 14 01101
R145 R144 R143 R142 R141 R140 011100 15 01110
RED R1s55 R154 R153 R152 R151 R150 011110 16 01111
R165 R164 R163 R162-R161 R160 100001 17 10000
R175 R174 R173:R172 R171 R170 100011 18 10001
R185R184' R183' R182 R181-R180 100101 19 10010
R195 R194'R193 R192 R191 R190 100111 20 10011
R205 R204 R203 R202 R201 R200 101001 21 10100
R215 R214 R213R212 R211\R210 101011 22 10101
R225 R224'R223 R222 R221/'R220 101101 23 10110
Ro235 R234 R233 R232 R231 R230 101111 24 10111
Ro245 R244 R243 R242 R241 R240 110001 25 11000
Ro2s5 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
R2ss5 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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. Look Up Table Outputs Default value RGBSET Look Up Table Input Data
Frame Memory Data (6-bit) after H/W Reset | parameter 65,536 Color
Goos Go04G003Go02Goo1Gooo 000000 33 000000
G015G014Go13Go12Go11Go10 000001 34 000001
Go25G024G023G022Go21Go20 000010 35 000010
Go35G034G033G032G031Go30 000011 36 000011
Go045G044Go43Go42Go41Go4o 000100 37 000100
Go55G054Go53G052G051Gos0 000101 38 000101
Goe5Goe4Goe3Gos2Gos1Goso 000110 39 000110
Go75Go74Go73Go72Go71Goro 000111 40 000111
Gos5GossGos3Gos2Gos1Goso 001000 41 001000
G095G094Go93Go92Go91Gogo 001001 42 001001
G105G104G103G102G101G100 001010 43 001010
G115G114G113G112G111G110 001011 44 001011
G125G124G123G122G121G120 001100 45 001100
G135G134G133G132G131G130 001101 46 001101
G145G144G143G142G141G140 001110 47 001110

GREEN G155G154G153G152G151G 150 001111 48 001111
G165 G164G163G 162G 161G 160 010000 49 010000
G175G174G173G172G171G170 010001 50 010001
G185G184G 183G 182G 181G 180 010010 51 010010
G195G194G193G192G191G190 010011 52 010011
G205G204G203G202G201 G200 010100 53 010100
G215G214G213G212G211G210 010101 54 010101
G225G224G223G222G221G220 010110 55 010110
G235G234G233G232G231G230 010114 56 010111
G245G244G243G242G241G240 011000 57 011000
G255G254G253G252G251G 250 011001 58 011001
G265G264G263G262G261G260 011010 59 011010
G275G274G273G272G271G270 011011 60 011011
G285G284G283G282G281G280 011100 61 011100
(G295G294G293G292G291G290 011101 62 011101
G305G304G303G302G301 G300 011110 63 011110
G315G314G313G312G311G310 011111 64 011111
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Gl Look Up Table Outputs Frame | Default value after | RGBSET Look Up Table Input Data
Memory Data (6-bit) H/W Reset parameter 65,536 Color
G325 G324G323G322G321G320 100000 65 100000
G335G334G333G332G331G330 100001 66 100001
G345G344G343G342G341G340 100010 67 100010
G355G354G353G352G351G350 100011 68 100011
G365G364G363G362G361G360 100100 69 100100
G375G374G373G372G371G370 100101 70 100101
G385G384G383G382G381G380 100110 71 100110
G395G394G393G392G391G390 100111 72 100111
G405G404G403G402G401G400 101000 73 101000
G415G414G413G412G411Ga10 101001 74 101001
G425G 424G 423G 422G 421G 420 101010 75 101010
G435G434G433G432G431Ga3o 101011 76 101011
G445G444G443G442G441Gad0 101100 77 101100
Ga55G454G453G452G451Gas50 101101 78 101101
Gu65G464Ga63Ga62Ga61Ga60 101110 79 101110
GREEN G475G474G473G472G471Gar0 101111 80 101111
Guss GasaGagzGas2Gas1Gaso 110000 81 110000
G495G494G493G192G491Gag0 110001 82 110001
G505G504G503G502G501 G500 110010 83 110010
G515G514G513G512G511G510 110011 84 110011
G525G524G523G522G521G520 110100 85 110100
G535G534G533G532G531G530 110101 86 110101
G545G544G543G542G541G540 110110 87 110110
Gs555G554G553G552G551G550 110141 88 110111
Gs65G564G563G562G561G560 111000 89 111000
Gs575G574G573G572G571G570 111001 90 111001
Gs85G584G583G582G581 G580 111010 91 111010
G595G594G593G592G591G590 111011 92 111011
Ge05G604G603G602G601G600 111100 93 111100
Ge15G614G613Ge612G611G610 111101 94 111101
Ge625G624G623G622G621G620 111110 95 111110
Ge35G634G633G632G631G630 111111 96 111111
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. Look Up Table Outputs Frame Default value RGBSET | Look Up Table Input Data
Memory Data (6-bit) after H/W Reset | parameter 65,536 Color
Boos Boo4BoosBoo2Boo1Booo 000000 97 00000
Bo15B014Bo13Bo12Bo11Bo10 000010 98 00001
Bo25B024B023B022B021Bo20 000100 99 00010
Bo3sBo34Bo033Bo32Bo31Bo3so 000110 100 00011
Bo45B044B043Bo42Bo41Bo4o 001000 101 00100
BossBos54Bos3Bos2Bos1Boso 001010 102 00101
BoesBos4Bos3Bos2Bos1Boso 001100 103 00110
Bo75Bo74Bo73Bo72Bo71Bo70 001110 104 00111
BossBos4BossBos2Bos1Boso 010000 105 01000
BogsB094Bo93Bo92Bo91Bogo 010010 106 01001
B10sB104B103B102B101B100 010100 107 01010
B115B114B113B112B111B110 010110 108 01011
B125B124B123B122B121B120 011000 109 01100
B135B134B133B132B131B130 011010 110 01101
B145B144B143B142B141B140 011100 111 01110
BLUE B155B154B153B152B151B 150 011110 112 01111
B1es B164B163B162B161B160 100001 113 10000
B175B174B173B172B171B170 100011 114 10001
B1ssB184B183B1s2B181B1s0 100101 115 10010
B195B194B193B192B191B190 100111 116 10011
B205B204B203B202B201B200 101001 117 10100
B215B214B213B212B211B210 101011 118 10101
B225B224B223B222B221B220 101101 119 10110
B23sB234B233B232B231B230 101111 120 10111
B245B244B243B242B241B240 110001 121 11000
B255B254B253B252B251B250 110011 122 11001
B265B264B263B262B261B260 110101 123 11010
B275B274B273B272B271B270 110111 124 11011
B285B284B283B282B281B2s0 111001 125 11100
B295B294B293B292B291B290 111011 126 11101
B305B304B303B302B301B300 111101 127 11110
B315B314B313B312B311B310 111111 128 11111
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8.18.2 4,096 Colour (R-G-B=4-4-4) to 262,144 Colour

Look Up Table Outputs Frame | Default value after | RGBSET | Look Up Table Input Data
Color Memory Data (6-bit) H/W Reset parameter
4,096 Color

Roos Roo4 Roo3 Roo2 Roo1 Rooo 000000 1 0000
Ro15 Ro14 Ro13 Ro12 Ro11 Ro1o 000100 2 0001
Ro25 Ro24 Ro23 Ro22 Ro21 Roz2o 001000 3 0010
Ro35 Ro34 Ro33 Ro32 Ro31 Roso 001100 4 0011
Ro45 Ro44 Ro43 Ro42 Ro41 Ro4o 010001 5 0100
Ross Ros4 Ros3 Ros2 Ros1 Roso 010101 6 0101
Ross Ros4 Roe3 Ros2 Ros1 Roso 011001 7 0110
Ro75 Ro74 Ro73 Ro72 Ro71 Ro7o 011101 8 0111
Ross Ros4 Ros3 Ros2 Ros1 Rogo 100010 9 1000
RED Ro9s Rog4 Ro93 Rog2 Rog1 Rogo 100110 10 1001
R105 R104 R103 R102 R101 R100 101010 11 1010
R115 R114 R113 R112 R111 R110 101110 12 1011
R125 R124 R123 R122 R121 R120 110011 13 1100
R135 R134 R133 R132 R131 R130 110111 14 1101
R145 R144 R143 R142 R141 R140 111011 15 1110
R1s55 R154 R153 R152 R151 R150 111111 16 1411

R165 R164 R163 R162 R161 R160 - 17

| | | Not Used
R315 R314 R313 R312 R311 Ra10 - 32
Look Up Table Outputs Frame | Default value after | RGBSET | Look Up Table Input Data
Color Memory Data (6-bit) H/W Reset parameter
4,096 Color

Goos Goo4Go03Goo2Gea1Gooo 000000 33 0000
Go15G014G013G012Go11Go10 000100 34 0001
Go025G024G023G022G021Goz20 001000 35 0010
Go035G034G033G032G031Go3o 001100 36 0011
Go045G044G043Go042Go41Go40 010001 37 0100
Go55G054G053G052Go51Gos0 010101 38 0101
Gos5Go64Go63Go62Gos1Gos0 011001 39 0110
Go75Go74G073Go72Go71Go70 011101 40 0111
Gos5GosaGoszGos2Gos1Goso 100010 41 1000
GREEN Go095G094G093G092Go91Gogo 100110 42 1001
G105G104G 103G 102G 101G 100 101010 43 1010
G115G114G113G112G111G110 101110 44 1011
G125G124G123G122G121G120 110011 45 1100
G135G134G133G132G131G130 110111 46 1101
G145G144G143G142G141G140 111011 47 1110
G155G154G 153G 152G 151G 150 111111 48 1111

G1es G164G163G162G161G 160 - 49

| | | Not Used
G635G634G633G632G631G630 - 96
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Look Up Table Outputs Frame | Default value after | RGBSET | Look Up Table Input Data
Color Memory Data (6-bit) H/W Reset parameter
4,096 Color

Boos Boo4Boo3Boo2Boo1Booo 000000 97 0000
Bo15B014B013B012Bo11Bo1o 000100 98 0001
Bo25B024B023B022B021Bo20 001000 99 0010
Bo3sB034B033B032Bo31Boso 001100 100 0011
Bo45B044Bo43Bo42Bo41Bo40 010001 101 0100
BossBos54Bos3Bos2Bos1Boso 010101 102 0101
BoesBos4Bos3Bos2Bos1Boso 011001 103 0110
Bo75B074Bo73B072Bo71Bo70 011101 104 0111
BossBos4BossBos2Bos1Boso 100010 105 1000

BLUE Bo9sB094B093B092Bo91Bogo 100110 106 1001
B10sB104B103B102B101B100 101010 107 1010
B11sB114B113B112B111B110 101110 108 1011
B125B124B123B122B121B120 110011 109 1100
B135B134B133B132B131B130 110111 110 1101
B145B144B143B142B141B140 111011 111 1110
B155B154B153B152B151B150 111111 112 1111
B1es B164B163B162B161B160 - 113

| | | Not Used
B315B314B313B312B311B310 - 128
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8.19 Sleep Out-Command and Self-Diagnostic Functions of the Display Module

8.19.1 Register Loading Detection

Sleep Out-command (See section 9.1.12 “Sleep Out (11h)”) is a trigger for an internal function of the display module,
which indicates, if the display module loading function of factory default values 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 9.1.10 “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
A A
Sleep Out (11h)
v
Compares EEPROM
Load and registervalues
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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8.19.2 Functionality Detection

Sleep Out-command (See section 9.1.12 “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 9.1.10 “Read Display Self- Diagnostic Result (OFh)” (= RDDSDR) (The used bit of this command is D6). If

functionality requirement is not same, this bit (D6) is notinverted (= increased by 1).

The flow chart for this internal function is following:

y

A

Power on sequence
HW reset
Sleep In (10h) SW reset
4
: |
Sleep Out Mode Sleep In Mode RDDSDR’ s D6=0
A A 4
Sleep Out (11h)
\ 4
Checktimings, veltage levels
And other functionalities

Is functionality
Requirement met ?

D6 inverted

A 4

Note: There is needed 120msec after 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 5Smsec delay for D6's value, when Sleep Out —command is sent in Sleep Out -mode.
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8.19.3 Chip Attachment Detection

Sleep Out-command (See section 9.1.12 “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 9.1.10 “Read Display Self- Diagnostic Result
(OFh)” (= 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).

Bump

_»EITNE0ED ——---——mmm- - DO00000ES ¢

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

l—

~—~»EISpEERN ------——-—-———--—- OO000OE=3 4

Substrate or flex foil

The flow chart for this internal function'is following:

Power on sequence

HW reset
Sleep'In (10h) SW reset
h
| !
> Sleep Out M ode Sleep In Mode - RDDSDR’ s D5=0
A 4 A 4

Sleep Out (11h)

v

Checks, if chip 1s attached to
route

Is chip attached to
Routes ?

D5 inverted
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8.19.4 Display Glass Break Detection

Sleep Out-command (See section 9.1.12 “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 9.1.10 “Read Display Self-Diagnostic Result (OFh)”
(= 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

oooooooo

Through viewof driverto bumps

pooooo

oooooooo

ooooow

Substrateof displayglass

The flow chart for this internal function'is following:

Sleep In'(10h)

A 4

Power on sequence
HW reset
SW reset

v

RDDSDR’" s D4=0

Sleep Out Mode Sleep In Mode <

Sleep Out (11h)

y

Checks, if display glass is
broken

Is the display glass
Broken ?

D4 inverted
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9. Command

9.1 System function Command List and Description

Table 9.1.1 System Function command List (1)

Instruction Refer D/ICX | WRX | RDX || D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Hex) Function
NOP 9.1.1 0 1 1 - 0 0 0 0 0 0 0 0 (00h) [ No Operation
SWRESET 9.1.2 0 1 1 - 0 0 0 0 0 0 0 1 (01h) || Software reset
0 ? 1 - 0 0 0 0 0 1 0 0 | (04n) || ReadDisplay
1 1 1 - - - - - - - - - Dummy read
RDDID 9.1.3 1 1 i - ID17 ID16 D15 D14 ID13 D12 D11 ID10 38h || ID1read
1 1 4 - D27 D26 D25 D24 D23 D22 D21 ID20 80h D2 read
1 1 4 - D37 ID36 D35 ID34 ID33 ID32 D31 ID30 4Fh ID3 read
0 1 1 - 0 0 0 0 1 0 0 1 (09h) || Sead Display
1 1 i - - - - - - - - - Dummy read
RDDST 014 1 1 i - BSTON MY MX MV ML RGB MH ST24 00h -
1 1 1 - ST23 IFPF2 IFPF1 IFPFO IDMON | PTLON | SLOUT | NoRoN 71h -
1 1 i - VSSON ST14 INVON ST12 ST11 DISON TEON GCS2 00h -
1 1 i - GCS1 GCS0 | TELOM | HSON VSON | PCKON | DEON STO 00h -
- Read Display
0 1 1 0 0 0 0 1 0 1 0 (OAh) Power Mode
RDDPM 9.1.5 1 1 1 - - - - - - - = - Dummy read
1 1 1 - BSTON | IDMON | PTLON | stpout | NoroN DISON D1 DO 08h -
0 1 1 - 0 0 0 0 1 0 1 1| (oBh) || Read Display
RDD
MADCTR 9.1.6 1 1 i - - - - - - - - = Dummy read
1 1 4 - MY MX MV ML RGB MH D1 DO 00h -
0 1 1 - 0 0 0 0 1 1 0 0 “|Hoch) || 5ead Display
gngOD 9.1.7 1 1 1 - - - - - - = - - Dummy read
1 1 i - VIPF3 VIPF2 VIPF1 VIPFO D3 IFPF2 IFPF1 IFPFO 66h -
P Read Display
0 0 1 0 0 0 0 1 1 0 1 (ODh) Image Mode
RDDIM 9.1.8 1 1 1 - - - - - - - - - Dummy read
1 1 1 - VSSON D6 INVON D4 D3 GCS2 | GCS1 | GCSo 00h -
_ Read Display
0 1 1 0 0 0 0 1 1 1 0 (OEh) Signal Mode
RDDSM 9.1.9 1 1 i - - - - - - - - - Dummy read
1 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
result
RDDSDR 9.1.10
1 1 i - - - - - - - - - Dummy read
1 1 4 - RELD | FUND | ATTD BRD D3 D2 D1 DO 00h -
“*: Don’t care
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Table 9.1.1 System Function command List (2)

Instruction Refer D/ICX | WRX | RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Hex) Function
SLPIN 9.1.11 0 ) 1 - 0 0 0 1 0 0 0 0 (10h) || Sleep in & booster off
SLPOUT 9.1.12 0 0 1 - 0 0 0 1 0 0 0 (11h) || Sleep out & booster on
PTLON 9.1.13 0 i 1 - 0 0 0 1 0 0 1 0 (12h) || Partial mode on
NORON 9.1.14 0 i 1 - 0 0 0 1 0 0 1 1 (13h) || Partial off (Normal)
INVOFF 9115 | o 1 1 - 0 0 1 0 0 0 0 0o | (2on) || Display '('r‘]‘éf;f:l; off
INVON 9.1.16 0 1 1 - 1 0 0 0 1 (21h) Display  inversion on
GAMSET 9117 0 1 1 - 0 1 0 0 1 1 0 (26h) Gamma curve select
1 i 1 - GC7 | Gee | Ges | Ge4 | Ges | Ge2 | eet1 | Ggeo | oth ff -
DISPOFF 9.1.18 0 i 1 - 0 0 1 0 1 0 0 0 (28h) || Display off
DISPON 9.1.19 0 i 1 - 0 0 1 0 1 0 0 1 (29h) || Display on
0 1 1 - 0 0 1 0 1 0 1 0 (2Ah) || Column address set
1 i 1 - XS15 | XS14 | XS13 | XS12 | X$11 | XS10 | XS9 | Xs8 - X address start:
)C(f‘fth 9.1.20 1 1 1 - xs7 | xs6 | xs5 | xs4 | xs3 | xs2 | xs1 | xso - 0 <XS <X
1 i 1 - XE15 | XE14 | XE13 | XE12 | XE11 | XE10 | XE9 | XE8 - X address end:
1 ? 1 - XE7 | XE6 | XE5 | XE4 | XE3 | XE2 | XE1 | XEO - X8 <XE <X
0 1 1 - 0 0 1 0 1 0 1 1 (2Bh) || Row address set
1 i 1 - YS15 | YS14 | YS13 | YS12 | Ys11 | YS10 | YS9 | Ys8 £ Y'address start:
sfgsth 9.1.21 1 ? 1 - vs7 | vs6 | vs5 | vys4 | vs3 | vs2 | vst1 | _vso - OsYS <Y
1 i 1 - YE15 | YE14 | YE13 | YE12 | YE11 | YE10 | YE9Q |\ YE8 - Y address end:
1 1 1 - ve7 | vee | ves | ve4 | vE3 |_veE2 || YE1. [\ YEO - YS<YE<Y
RAMWR 9122 0 ? 1 - 0 0 1 0 1 1 0 0 (2Ch) Memory write
1 i 1 D178 | D7 D6 D5 D4 D3 D2 D1 Do Write data
0 1 1 - 0 0 1 0 1 1 1 0 (2Eh)-.||-Memory read
RAMHD 9.1.23 1 1 i - - - - - - - - - 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| (20n) '(;g;;‘;r 65k , 262K color
1 i 1 \ - - R005 | 'R004 1| R003-| R002 | RO0O1 | R00O Red tone 0
1 i 1 -
RGBSET 1 1 1 - - - Ra5 Ra4 Ra3 Ra2 Ra1 Ra0 Red tone “a”
E : g; o\ 1 i 1 - - 4 G005 | G004 | G003 | G002 | G001 | GOOO Green tone 0
c=31 1 1 1 -
1 i 1 - - - Gb5 | Gb4 | Gb3 | Gb2 | Gb1 GbO Green tone “b”
1 i 1 - - - B005 | B004 | B0O3 | B002 | BOO1 | BOOO Blue tone 0
1 i 1 -
1 0 1 - - - Bc5 Bc4 Bc3 Bc2 Bc1 BcO Blue tone “c”
““: Don't care
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Table 9.1.1 System Function command List (3)
Instruction Refer D/ICX | WRX | RDX || D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Hex) Function
0 ? 1 . 0 0 1 1 0 0 0 0 (30h) gggr‘:'s:t:g‘t’e”d
1 ? 1 - PsL15 | PsL14 | PsL13 | psL12 | psL1t | Pstio | Psie | psLe ; Z)a;“g' Stag)address
PTLAR 9.1.25 1 ? 1 - PSL7 PSL6 | PSL5 PSL4 PSL3 | PSL2 PSL1 | PSLO -
1 ? 1 . PEL15 | PEL14 | PEL13 | PEL12 | PEL11 | PEL10 | PELO | PELS ; (F;)a;‘ig' e”g)address
1 1 1 - PEL7 | PEL6 | PEL5 | PEL4 | PEL3 | PEL2 | PEL1 | PELO ]
1 0 1 - 0 0 1 1 0 0 1 1 (33h) || Scroll area set
1 t 1 - | TFA15 | TFA14 | TFA13 | TFA12 | TFA11 | TFA10 | TFA9 | TFAS - (TO"‘1’ fixed o
1 1 1 . TFA7 | TFA6 | TFA5 | TFA4 | TFA3 | TFA2 | TFA1 | TFAO ;
SCRLAR 9126 | 1 ? 1 - | vsats | vsa1a | vsa13 | vsa12 | vsa11 | vsato | vsae | vsas : X)e;“ga' S?S’)"" area
1 1 1 - | vsaz | vsae | vsas | vsas [ vsas | vsaz | vsat | vsao ;
1 ? 1 : BFA15 | BFA14 | BFA13 | BFA12 | BFA11 | BFA10 | BFA9 | BFAS ; ?0°§t°2m ﬁxg)d area
1 1 1 . BFA7 | BFA6 | BFA5 | BFA4 | BFA3 | BFA2 | BFA1 | BFAO ;
TEOFF 9127 | o ? 1 - 0 0 1 1 0 1 0 0 (sam) || Tearne gffect e
0 ? 1 . 0 0 1 1 0 1 0 1 (35h) I:fg"ogneﬁed mods
TEON 9.1.28 ST
1 1 1 - 0 0 0 0 0 0 0 M 00h I\ pySege Mgdzz'
Memory data
MADCTR oize | © 1 1 . 0 0 1 1 0 1 1 0 (3oh) ||\ Nhemory date
1 1 1 R MY MX MV ML RGB MH 0 0 ooh || -
0 1 1 - 0 0 1 1 0 1 1 1| @m) || Serol startaddress
VSCSAD
V=159 9.1.30 [ 4 1 1 - | ssat5 | ssat14 | ssa13 | ssat2\[\ssat1 | 'ssat0”| ssao | ssas | oon, | ssa=o0,1,2, ...,V
1 1 1 - | ssar | ssa6 | ssas—| ssas | ssas ['ssaz | ssat1 [ ssa0 [\ oon
IDMOFF 9131 | o 1 1 . 0 0 1 1 1 0 0 0 @8h) || Idle mode off
IDMON 9132 | o 1 1 - 0 0 1 1 1 0 0 1 @3oh) || 1dle mode on
Interface pixel
0 1 - 0 0 1 1 1 0 1 0 3Ah
COLMOD 9.1.33 ! GAM || format
1 1 1 - VIPF3 | VIPF2 | VIPF1~|-VIPFo 0 IFPF2 | IFPF1 | IFPFo | 66h || Interface format
0 1 1 \ 1 1 0 1 1 0 1 o | oan) || Read D1
RDID1 9.1.34 1 1 T - - \ - 4 - - - - Dummy read
1 1 1 - D17 | 16\ {15 | D14 | D13 | D12 | D11 | D10 | 381 | Read parameter
0 1 1 2 1 1 0 1 1 0 1 1 (DBh) || Read ID2
RDID2 9.1.35 1 1 i - - - - - - - - - Dummy read
1 1 1 \ 1 D26 | D25 | D24 | D23 | D22 | D21 | D20 | 80h | Read parameter
0 1 1 R 1 1 0 1 1 1 0 o | och) || Read D3
RDID3 9.1.36 1 1 1 - - - - - - - - - Dummy read
1 1 1 . D37 | D36 | D35 | D34 | D33 | D32 | D31 | D30 | 4Fh | Read parameter
“-“: 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. BO 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 3%h 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 (OCh), 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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9.1.1 NOP (00h

00H NOP (No Operation
Inst/ Para D/CX WRX | RDX | D17-8 | D7 | D6 | D5 | b4 | b3 | D2 | D1 | DO (Code)
NOP 0 4 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
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence N/A
S/W Reset N/A
H/W Reset N/A
Flow Chart -
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9.1.2 SWRESET (01h): Software Reset

01H SWRESET (Software Reset)
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
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.
-It will be necessary to wait 5msec before sending new command following software reset.
The display module loads all display supplier’s factory default values to the registers during 5msec.
Restriction | -If Software Reset is applied during Sleep Out mode, it will be necessary to wait 120msec before sending
Sleep Out command.
-Software Reset command cannot be sent during Sleep Out sequence.
Register
Availability Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default
Status Default Value
RPower On Sequence N/A
S/W.Reset N/A
H/W Reset N/A
Flow Chart
v rrsrs | T I
v — ., |
< Display w hole > : command I
blank screen i/ Parameter /i
v : =
Set : :
to S/W Detaut =
Value i ( —— ) i
I e !
I I
< Sleep In M ode > = 1
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9.1.3 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 1 1 - 0 0 0 0 0 1 0 0 (04h)
Dummy Read 1 1 i - - - - - - - - - -
2" parameter 1 1 0 - ID17 | ID16 | ID15 | ID14 | ID13 | ID12 | ID11 | ID10 38h
3" parameter 1 1 0 - ID27 | ID26 | ID25 | ID24 | ID23 | ID22 | ID21 | ID20 | 80h
4™ parameter 1 1 0 - ID37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 | ID30 | 4Fh

NOTE: “-“ Don't care

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

-The 1stparameter is dummy data

-The 2ndparameter (ID17 to ID10): LCD module’s manufacturer ID.

Description | -The 3rdparameter (ID27 to ID20): LCD module/driver version ID.
-The 4th parameter (ID37 to UD30): LCD module/driver ID.
NOTE: Commands RDID1/2/3(DAh, DBh, DCh) read data correspond to the parameters 2,3,4 of the
command 04h, respectively.
Restriction -
Status Availability
) Normal Mode On, Idle Mode Off, Sleep Out Yes
Aé:ﬁ:btie;i:y 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
ID1 ID2 ID3
Power On.Sequence 38h 80h 4Fh
Default SIW Reset 38h 80h 4Fh
H/W Reset 38h 80h 4Fh
Note: ID1 can be modified by metal option.
Serial I/F M ode Parallel I/F M ode
————————
| Lesend
Driver | |
/ Dummy Clock / / Dummy Read / ii
Flow Chart L L i i
/ Send ID1[7:0] / / Send ID1[7:0] / | |
v v i i
/ Send ID2[7:0] / / Send ID2[7:0] / ! !
* * T
/ Send ID3[7:0] / / Send ID3[7:0] / | !
L i
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9.1.4 RDDST (09h): Read Display Status
09H RDDST (Read Display Status)
Inst / Para | D/ICX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDST 0 4 1 - 0 0 0 0 1 0 0 1 (09h)

1stParameter 1 1 i - - - -

2nd Parameter 1 1 - BSTON MY MX MV ML RGB MH ST24

3rd Parameter 1 1 - s123 | IFPF2 | IFPF1 | IFPFO | IDMON | PTLON | SLOUT | NORON

4t Parameter 1 1 i - VvSSON | sT14 [ INnvON | sT12 | sT11 DISON | TEON GCS2
5thParameter 1 1 i GCS1 | GCSO | TELOM [ HSON | VSON | PCKON | DEON STO

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,
“1"=Decrement, (Bottom to Top, when MADCTL (36h) D7="1")
MY Row Address Order (MY) “0”=Increment, (Top to Bottom, when MADCTL (36h) D7='0")
“1"=Decrement, (Right to Left, when MADCTL (36h) D6="1")
MX Column Address Order (MX) “0”=Increment, (Left to Right, when MADCTL (36h) D6="1")
“1”= Row/column exchange, (when MADCTL (36h) D5='1")
MV Row/Column Exchange (MV) “0"= Normal (MV=0), (when MADCTL (36h) D5="0")
. “1"=Decrement, (LCD refresh Bottom to Top, when MADCTL (36h) D4="1"
ML Vertical refresh Order (ML) “0"=Increment, (I(_CD refresh Top to Bottom, when MADCTL (igBh))D4=‘0’))
“1"=BGR, (When MADCTL (36h) D3='1’
RGB RGB/BGR Order (RGB) “0’=RGB. %When MADCTL §36h; D3=’0'g
. “1”=Decrement, (LCD refresh Right to Left, when MADCTL (36h) D2="1’
MH Horizontal refresh Order (MH) “0”=Increment, ((LCD refresh Lelgt to Right, when MADCTL ((36h)) D2=’O’))
ST24 Not Used
ST23 Not Used
IFPF2 . “011” = 12-bit/ pixel,
IFPF1 g;%rgﬁ%n Color Pixel Format | jyqn = 16-bitlgixel,
IFPFO “110”=-18-bit / pixel,
IDMON Idle Mode On/Off “1”=0n, “0” =, Off
PTLON Partial Mode On/Off “1” = On, “0",= Off
SLOUT Sleep In/Qut “1”=0ut, “0" =In
NORON Display Normal Mode On/Off “1” = Normal Display, “0” = Normall Display off
VSSON Vertical Scrolling Status “1”="Scroll-on, “0” = Scroll off
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”=0n, “0” = Off
TEON Tearing effect line on/off “1”=0n, “0” = Off
NORON Display Normal Mode On/Off “1” = Normal Display, “0” = Normall Display off
VSSON Vertical Scrolling Status “1” = Scroll on, “0” = Scroll off
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”=0n, “0” = Off
TEON Tearing effect line on/off “1” = 0On, “0” = Off
“000” = GCO
Ges2 “001” = GC1
GCS1 Gamma Curve Selection “010” = GC2
“011” = GC3
GCS "100” to “111” = Not defined
TELOM Tearing effect line mode “0” = mode1, “1” = mode2
HSON Horizontal Sync. (HS, RGB I/F) | ‘1’ =On, ‘0’ = Off
VSON Vertical Sync, (VS, RGB I/F) ‘1’=0n, ‘0’ = Off
PCKON Pixel Clock (PCLK, RGB I/F) ‘1’=0n, ‘0’ = Off
DEON Data Enable (DE, RGB I/F) ‘1’=0n, ‘0’ = Off
STO0 For Future Use ‘0"
Note: For Bits ST30 to ST28, also refer to Section 8-11
Note: STO, ST5, ST9, ST11-ST15, ST19, ST23, ST24 are set to ‘0', when RGB I/E
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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
Default Value (ST31 to STO):
Status
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
A\ I
I Legend I
RDDST(0% RDDST(0% I |
........................................................ Host./ | !
Y A Duver : I
|
/ Dummy Clock // Dummy Read / ::
v v | |
| i
/ Send ST[31:24] // Send ST[31:24] / | |
| -m |
* v : |
|
/ Send ST[23:16] // Send ST[23:16] / | |
; ; >
| transfer |
/ Send ST[15:8] // Send ST[15:8] / | |
L 1
y v
/ Send ST[7:0] // Send ST[7:0] /
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9.1.5 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 (0Ah)
1% parameter 1 1 i - - - - - - - - - -
2" parameter 1 1 0 D7 | b6 | D5 | D4 | b3 | D2 | D1 DO 08h

NOTE: “-* Don’t care

This command indicates the current status of the display as described in the table below:
Bit Description Value
D7 Booster Voltage Status “1”=Booster on, “0"=Booster off
D6 Idle Mode On/Off “1” = Idle Mode On, “0”= Idle Mode Off
L D5 Partial Mode On/Off “1” = Partial Mode On, “0” = Partial Mode Off
Description
D4 Sleep In/Out “1” = Sleep Out, “0” = Sleep In
D3 Display Normal Mode On/Off | “1” = Normal Display, “0” = Partial Display
D2 Display On/Off “1” = Display On, “0” = Display Off
D1 Not Used “0”
DO Not Used “0”
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep-Out Yes
Re.g|st.e.r Normal Mode On, Idle Mode On;-Sleep Out Yes
Avalilability Partial Mode On, Idle Mode| Off, Sleep.Out Yes
Partial Mode On, Idle/Mode On,.Sleep Out Yes
Sleep-in Yes
Status Default Value (D7 to DO)
Default Power.On Sequence 0000_1000 (08h)
S/W Reset 0000_1000 (08h)
H/W Reset 0000_1000 (08h)
T T |
. | Legend |
Serial I/F Mode Parallel I/F Mode | |
| I
I I
| I
I I
RDDPM(0OAh) RDDPM(OAh) | |
[
........................................................ Host .
‘ : )
| isplay |
Flow Chart
/ Send D [7:0] / / Dummy Read / : :
| |
| I
| Mode
/ Send D [7:0) / | ° l
|
| Sequential :
| transfer |
I I
L __ ]
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9.1.6 RDDMADCTR (0Bh): Read Display MADCTR
OBH RDDMADCTR (Read Display MADCTR)
Inst / Para D/CX | WRX | RDX D17-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO (Code)
RDDMADCTR 0 1 1 - 0 0 0 0 1 0 1 1 (0Bh)
1% parameter 1 1 i - - - - - - - - - -
2" parameter 1 1 1 - D7 | D6 | D5 | D4 | 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
D7 Row Address Order “1”=Decrement, “0"=Increment
D6 Column Address Order “1”=Decrement, “0”=Increment
D5 Row/Column Order (MV) “1”= Row/column exchange (MV=1)
- “0”= Normal (MV=0)
Description D4 ‘1’ =LCD Refresh Bottom to T
= efresh Bottom to Top
Scan Address Order ‘0’ =LCD Refresh Top to Bottom
D3 RGB/BGR Order “1"=BGR, “0"=RGB
D2 Display data latch order ‘1’ =LCD Refresh right to left
‘0’ =LCD Refresh left to right
D1 Not Used “0”
DO Not Used “0”
Restriction
Status Availability
. Normal Mode On, Idle'Mode Off, Sleep-Out Yes
Register
. Normal Mode On, Idle‘Mode On; Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On;,-Sleep Out Yes
Sleep In Yes
Status Default Value (D7 to DO)
Default Power On Sequence 0000_0000 (00h)
S/W Reset No change
) T T T T T I
Serial I/F Mode Parallel I/F Mode I Legend I
| |
e Tl |
oo ||
| |
RDDMADCTR (0Bh) RDDMADCTR (0Bh I I
-------------------------------------------------------- Hott |/ rwmew /|
A \ 4 Driver : I
) |
/ Send D [7:0] // Dummy Read : :
Flow Chart ¥ : |
| |
/ s . .
| |
>
| transfer |
| |
L !
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9.1.7 RDDCOLMOD (0Ch): Read Display Pixel Format
0CH 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 0 - VIPF3 | VIPF2 | VIPF1 | VIPFO | D3 | IFPF2 | IFPF1 | IFPFO

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 “0110"=18 bit/pixel (1 times data transfer)
VIPF1 RGB Interface Color Format | “1110"=18 bit/pixel (3 times data transfer)
VIPFO The others = not defined
Description
D3 “0” (Not Used)
IFPF2 Control Interface Color “0117=12 bit/pixel
IFPF1 Format “1017=16 bit/pixel
IFPFO “1107=18 bit/pixel
The others = not defined
Restriction -
Status Availability
Redister Normal Mode On, Idle Mode Off, Sleep Out Yes
.g o Normal-Mode On;.Ildle Mode On, Sleep. Qut 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 0110_0110 (18 bit/pixel)
S/W Reset No Change
H/W Reset 0110_0110 (18 bit/pixel)
. T T T |
Serial I/F Mode Parallel I/F Mode | Legend |
| |
| |
' '
| |
RDDCOLMOD(0Ch RDDCOLMOD(0Ch) I I
------------------------------------------------------- Hot 1/ rowew /)
Y A Driver I I
| ) |
/ Send D [7:0] / / Dummy Read / : :
Flow Chart Y : :
| |
/  swonn | |
| |
| . I
=
| transfer |
| |
L ]
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9.1.8 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 (ODh)
1% parameter 1 1 i - - - - - - - - - -
2" parameter 1 1 4 - D7 D6 D5 D4 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
D7 Vertical Scrolling On/Off “1” = Vertical scrolling is On, “0” = Vertical scrolling is Off
D6 Horizontal Scrolling On/Off | “0” (Not used)
D inti D5 Inversion On/Off “1” = Inversion is On, “0” = Inversion is Off
escription D4 All Pixels On “0" (Not used)
D3 All Pixels Off “0” (Not used)
D2
D1 Gamma Curve Selection “000” = GCO ; “001” = GC1 ; “010" = GC2 ; “014” = GC3
”100” to “111” = Not defined
DO
Restriction -
Status Availability
, Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
oo Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle/Mode On, Sleep-Out Yes
Sleep-In Yes
Status Default Value (D7 to DO)
Default Power On Sequence 0000_0000 (00h)
S/W Reset 0000_0000 (00h)
T T T T |
| Legend |
| |
Serial I/F Mode Parallel I/F Mode : :
| |
| |
| . |
| RDDIM;ODh;I | RDDH\/[;ODh;I : |
....................................................... Host _ .
Y i Briver 1 (oo )
Flow Chart | |
Send D [7:0] Dummy Read | |
| |
; (e )
| |
/ Send D [7:0] / | - ) |
=
| transfer |
| |
L ]
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9.1.9 RDDSM (OEh): 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 0 1 - 0 0 0 0 1 1 1 0 (OEh)
1% parameter 1 1 i - - - - - - - - - -
2" parameter 1 1 0 - D7 D6 D5 D4 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
D7 Tearing Effect Line On/Off “1” = On, “0” = Off
D6 Tearing effect line mode “0” = mode1, “1” = mode2
L D5 Horizontal Sync. (RGB I/F) On/Off “1” = On, “0” = Off
Description -
D4 Vertical Sync. (RGB I/F) On/Off “1” = On, “0” = Off
D3 Pixel Clock (PCLK, RGB I/F) On/Off “1” = On, “0” = Off
D2 Data Enable (DE, RGB I/F) On/Off “1” = On, “0” = Off
D1 Not Used “1”=0On, “0” = Off
DO Not Used “1”=0On, “0” = Off
Restriction -
Status Availability
. Normal Mode On, Idle Mode Off, Sleep-Out Yes
Register
. Normal Mode On, Idle Mode On,.Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On,‘Idle Mode On, Sleep Out Yes
Sleep-In Yes
Status Default Value (D7 to DO)
Default Power On \Sequence 0000_0000 (00h)
S/W Reset 0000_0000 (00h)
[ |
I Legend |
| |
Serial I/F Mode Parallel I/F Mode : :
fareill}
I I
I I
| RDDSM;OEh; | | RDDSM(OEh>| :'
........................................................ Host , |
v v Briver | i
Flow Chart / Send D [7:0] / / Dummy Read ! !
I I
v | (e O
| |
/ Send D [7:0] : :
| transfer |
| |
L I
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9.1.10 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 1 1 - 0 0 0 0 1 1 1 1 (OFh)
1% parameter 1 1 i - - - - - - - - - -
2" parameter 1 1 4 - D7 D6 D5 D4 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
D7 Register Loading Detection See section 8.19.1
D6 Functionality Detection See section 8.19.2
Description D5 Chip Attachment Detection See section 8.19.3
D4 Display Glass Break Detection | See section 8.19.4
D3 Not Used “0”
D2 Not Used ‘0”
D1 Not Used “0”
DO Not Used “0”
Restriction -
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
. Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On;, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value (D7 to DO)
Default Power On Sequence 0000_0000 (00h)
S/W Reset 0000_0000 (00h)
T T T |
| Legend |
| |
Serial I/F Mode Parallel I/ F Mode : :
I I
I I
I I
RDDSDR(0OFh) RDDSDR(0Fh) :I
I
....................................................... Host _ |
/ Send 2nd Parameter / / Dummy Read : :
| |
L (M )
| |
Send 2nd Parameter | |
| Sequential I
| transfer |
I I
L __ 1
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9.1.11 SLPIN (10h): Sleep In

10H SLPIN (Sleep In)
Inst / Para D/CX WRX | RDX | D17-8 | D7 | D6 | D5 | D4 | b3 | D2 | D1 DO (Code)
SLPIN 0 0 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 kK Blank >__ sTOP

| Memory scan operation _ STOP
- av

Description | DC/DC Converter | Discharge

| 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 keeps'its contents.

-This command has no effect when module is already in sleepin mode. Sleep In Mode can only be exit by

the Sleep Out.Command (11h).
-It will be necessary to wait 5msec before sending next command, this is to allow time for the supply

Restriction voltages and clock circuits to stabilize.
-It will be necessary to wait 120msec after sending Sleep Out command (when in Sleep In Mode) before

Sleep In‘'command-can be sent.

Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
e Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Sleep in mode
S/W Reset Sleep in mode
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-It takes about 120 msec to get into Sleep In mode (booster off state) after SLPIN command issued.

-The results of booster off can be check by RDDST (09h) command Bit31.

Display whole blank

Stop
DC/DC
Converter

Stop
Internal

screen (Automatic -
Flow Chart No effect to DISP Oscillator
ON/OFF Command)
Y
v Sleep In Mode
. Sequential
Drain charge
from LCD panel
L o ]
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9.1.12 SLPOUT (11h): Sleep Out

11H SLPOUT (Sleep Out)
Inst / Para D/CX WRX | RDX | D17-8| D7 | D6 | D5 | D4 | D3 | D2 | D1 DO (Code)
SLPOUT 0 0 1 - 0 0 0 1 0 0 0 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.

Blank emory Contents

(If DISPON 29h is set) 7

| Source/Gate Output | STOP

| Memory scan operation | STOP

- START
[ intemal Oscillator [ 5707«
Description | DC/DC Converter | OV Charge

| DC/DC Converter | OV

| DC/DC Converter | O

| DC/DC Converter | oV

| Reset pulse for circuit inside panel |RESET
This command has'no effect when module is already in sleep out. mode. Sleep Out Mode can only be exit
by the Sleep In"=Command\(10h).
Itwill'be necessary to wait Smsec before sending next command, this is to allow time for the supply voltages and clock
circuits to stabilize.

Restriction, \|NT39153 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 NT39153'is already Sleep Out —-mode.

NT39153 is doing self-diagnostic functions during this 5Smsec. See also section 8.19. 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
, Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
o 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
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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.

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

DISP ON/OFF
Commands)

Start Internal
Oscillator

Flow Chart Start
Converter contents in accordance
with the current Sequential
command table settins transfer
\ 4 2 \R\\\ | \
Charge Offset
voltage for LCD
Panel v
Sleep Out Mode
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9.1.13 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 0 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
Description (30H)
-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
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Normal Mode On
S/W Reset Normal Mode On
H/W Reset Normal Mode On
Flow Chart See Partial’Area-(30h)
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9.1.14 NORON (13h): Normal Display Mode On

13H NORON (Normal Display Mode On)
Inst / Para D/CX WRX | RDX | D17-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO (Code)
NORON 0 0 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.
Description -Normal display mode on means Partial mode off, Scroll mode Off.
P -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.
. -This command has no effect when Normal Display mode is active.
Restriction
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
S Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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-and Vertical Scrolling Definition\Descriptions for-details of when to use this command
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9.1.15 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 1 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
. Normal Mode On; Idle' Mode Off, Sleep Out Yes
Register
. Normal-Mode On, Idle Mode On, Sleep Qut 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
_________ I
I Legend I
| |
< Display Inversion > : [///l :
On Mode ! command !
: / Parameter / :
| |
| . I
NVOFFQOD . .
Flow Chart : :
v T
| |
. . |
Display Inversion I ( Mode ) :
OFF Mode : Sequential :
| transfer |
| |
- - 1
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9.1.16 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 0 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 Display
Description
Restriction This command has no effect when moduleis already Inversion On mode.
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 Qut 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 I
I Legend I
| |
( Display Inversion : I/’I :
On Mode : command :
: / Parameter / :
I I
| . I
o Gy ; |
Flow Chart ¢ | !
. .
I I
Display Inversion I Mode :
OFF Mode : Sequential :
| transfer |
| |
- - 1
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9.1.17 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 0 1 - 0 0 1 0 0 1 0 1 (26h)
1% parameter 1 0 1 - GC7 | GC6 | GC5 | GC4 | GC3 | GC2 | GC1 | GCo 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 8.16.The curve is selected by setting the
appropriate bit in the parameter as described in the Table.
GC[7:0] Parameter Curve Selected
L 01h GCO0 Gamma Curve 1
Description
02h GC1 Gamma Curve 2
04h GC2 Gamma Curve 3
08h GC3 Gamma Curve 4
Note: All other values are undefined.
Restriction -Values of GC [7:0] not shown in table above are invalid and will not change the current'selected
Gamma curve until valid is received.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep-Out Yes
Availability Partial Mode On, Idle Mode Off; Sleep Out Yes
Partial Mode On, Idle'Mode On, Sleep Out Yes
Sleep.In Yes
Status Default Value
Default Power On Sequence 01h
S/W Reset 01h
H/W Reset 01h
Partial Mode
I Legend :
I I
I I
I I
GAMSET(26h) | m :
¢ : / Parameter / :
I I
1st Parameter: GC[7:0] | |
Flow Chart : S :
I
v e
I I
| |
New Gamma | |
Curve Loaded : Sequential :
: transfer |
L ____ i
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9.1.18 DISPOFF (28h): Display Off

28H DISPOFF (Display Off)
nst/ Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
DISPOFF 0 1 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 1]
Restriction This command has no effect when module‘is-already in'Display Off mode.
Status Availability
) Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
MRS 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
| Legend
Display On egen
Mode

/ Parameter /
DISPOFF (28h)

|

|

|

|

|

|

i

| .

Flow Chart | Dy D)

i |

i

|

|

|

|

Display Off ode
Mode ( Mod )
Sequential
transfer
- - - - _ _ _ __ _ 1
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9.1.19 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 0 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 Display
Descrtion N NN EN
Restriction -This command-has no effect when-module is already in Display. On’mode.
Status Availability
. Normal.Mode On, Idle-Mode Off, Sleep Out Yes
Register
NIt Normal Mode On, Idle Mode On;, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial:-Mode On,Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Display off
S/W Reset Display off
H/W Reset Display off
T Tl
Display Off : cgen :
Mode : r/"l !
: command I
| / Parameter / |
I I
DISPON(29h) ! < Display > !
Flow Chart v | I
i i
Display On : |
Mode : < Mode D) :
: transfer I
L ___ ]
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9.1.20 CASET (2Ah): Column Address Set
2Ah CASET (Column Address Set)
Inst / Para D/ICX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
CASET 0 0 1 - 0 0 1 0 1 0 1 0 (2Ah)
1% Parameter 1 0 1 - XS15 | X814 | XS13 [ XS12 | XS11 | XS10 | XS9 | XS8 -
2" Parameter 1 ? 1 - XS7 | XS6 | XS5 | XS4 | XS3 | XS2 | XS1 | XS0 -
3" Parameter 1 1 1 - XE15 | XE14 | XE13 | XE12 | XE11 | XE10 | XE9 | XE8 -
4™ Parameter 1 0 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)

| XS [15:0] | | XE [15:0]

v v

Description Tt
-—d--F--
- _, - _ -
____ l____i ____
XS [15:0]-always must be equal to orless 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. 128X160.memory base (GM = "00’)
(Parameter range: 0 < XS [15:0] < XE [15:0] < 127 (007Fh)): MV="0")
(Parameter range: 0 < XS [15:0] < XE [15:0] < 159 (009Fh)): MV="1")
2. 120x160 memory base (GM = ‘01’)
o (Parameter range: 0 < XS [15:0] < XE [15:0] < 119 (0077h)): MV="0")
Restriction
(Parameter range: 0 < XS [15:0] < XE [15:0] < 159 (009Fh)): MV="1")
3. 128x128 memory base (GM = ‘10’)
(Parameter range: 0 < XS [15:0] < XE [15:0] < 127 (007Fh)): MV="0")
(Parameter range: 0 < XS [15:0] < XE [15:0] < 127 (007Fh)): MV="1")
4. 132X162 memory base (GM = ’'11’)
(Parameter range: 0 < XS [15:0] < XE [15:0] < 131 (0083h)): MV="0")
(Parameter range: 0 < XS [15:0] < XE [15:0] < 161 (00A1h)): 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
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1. 128X160 memory base (GM = '00’)
Default Value
Status
XS [15:0] XE [15:0] (MV=0) | XE [15:0] (MV=1)
Power On Sequence 0000h 007Fh (127)
S/W Reset 0000h 007Fh (127) | 009Fh (159)
H/W Reset 0000h 007Fh (127)
2. 120x160 memory base (GM = ‘01’)
Default Value
Status
XS [15:0] XE [15:0] (MV=0) | XE [15:0] (MV=1)
Power On Sequence 0000h 0077h (119)
S/W Reset 0000h 0077h (119) | 009Fh (159)
H/W Reset 0000h 0077h (119)
Default —
3. 128x128 memory base (GM = “10’)
Default Value
Status
XS [15:0] XE [15:0] (MV=0) | XE [15:0] (MV=1)
Power On Sequence 0000h 007Fh (127)
S/W Reset 0000h 007Fh (127) | 007Fh-(127)
H/W Reset 0000h 007Fh (127)
1. 132X162 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 (131)
S/W Reset 0000h 0083h (131) | 00A1h'(161)
CASET (2Ah)
1st & 2na-Parameter; XS[15:0]
3rd & 4t Parameter : XE[15:0]
y/mElm )
1st & 2nd Parameter: YS[15:0]
3rd & 4t Parameter : YE[15:0] - ——————— |
| Legend |
I
—
I
Flow Chart AR 2Ch) : command :
IfNeeded : / Parameter / :
I
v | K :
| .
Image Data : :
< Adin >
D1[17:0],D2[17:0]...Dn[17:0] : - :
! !
I I
I I
I I
e D
KJ/\ y, A — !
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9.1.21 RASET (2Bh): Row Address Set
2Bh RASET (Row Address Set
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)
RASET 0 ? 1 - 0 0 1 0 1 0 1 1 (2Bh)
1% Parameter 1 ? 1 - YS15 | YS14 | YS13 | YS12 | YS11 | YS10 | YS9 | YS8 -
2" Parameter 1 i 1 - YS7 | YS6 | YS5 | YS4 | YS3 | YS2 | YS1 | YSO -
3" Parameter 1 i 1 - YE15 | YE14 | YE13 | YE12 | YE11 | YE10 | YE9 | YE8 -
4" Parameter 1 i 1 - YE7 | YE6 | YE5 | YE4 | YE3 | YE2 | YE1 | YEO -

NOTE: “-“ Don't care

-This command is used to define area of frame memory where MPU can access.
-This command makes no change on the other driver status.
-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.
(Example)
—— -
YS [15:0] o
L
S
| |
Description i St e
- - _: - :_ - -
| I
—_ = L N L
| |
> AL _L 1}
I I
[ [
B _
YE [15:0] 1
YS [15:0] always must be equal to or less than YE [15:0]
When YS [15:0] or YE [15:0] are greater than maximum row address like below, data of out of range
will be'ignored.
1. 128X160 memory base (GM = '00’)
(Parameter range: 0 < YS [15:0] < YE [15:0] < 159 (009Fh)): MV="0"
(Parameter range: 0 <YS [15:0] < YE [15:0] < 127 (007Fh)): MV="1"
2. 120x160 memory base (GM = ‘01’)
(Parameter range: 0 <YS [15:0] < YE [15:0] < 159 (009Fh)): MV="0"
Restriction
(Parameter range: 0 < YS [15:0] < YE [15:0] < 119 (0077h)): MV="1"
3. 128x128 memory base (GM = “10’)
(Parameter range: 0 < YS [15:0] < YE [15:0] < 127 (007Fh)): MV="0"
(Parameter range: 0 < YS [15:0] < YE [15:0] < 127 (007Fh)): MV="1"
4. 132X162 memory base (GM = '11’)
(Parameter range: 0 < YS [15:0] < YE [15:0] < 161 (00A1h)): MV="0"
(Parameter range: 0 <YS [15:0] < YE [15:0] < 131 (0083h)): MV="1"
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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
. 128X160 memory base (GM = '00’)
Default Value
Status
YS [15:0] YE [15:0] (MV=0) l YE [15:0] (MV=1)
Power On Sequence 0000h 009Fh (159)
S/W Reset 0000h 009Fh (159) | 007Fh (127)
H/W Reset 0000h 009Fh (159)
. 120x160 memory base (GM = ‘01’)
Default Value
Status
YS [15:0] YE [15:0] (MV=0) | YE [15:0] (MV=1)
Power On Sequence 0000h 009Fh(159)
S/W Reset 0000h 009Fh (159) | 0077h (119)
Default H/W Reset 0000h 009Fh (159)
. 128x128 memory base (GM = “10’)
Status Default Value
YS [15:0] YE [15:0] (MVV=0) | YE [15:0] (MV=1)
Power On Sequence 0000h 007Fh-(127)
S/W-Reset 0000h 007Fh (127) | 007Fh (127)
H/W, Reset 0000h 007Fh (127)
. 132X162 memory base (GM="11")
Status Default Value
YS [15:0] YE [15:0] (MVV=0) | YE [15:0] (MV=1)
Power On Sequence 0000h 00A1h (161)
S/W Reset 0000h 00A1h (161) | 0083h (131)
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Partial Mode

oo |

1st & 2nd Parameter: XS[15:0]
3rd & 41 Parameter: XE[15:0]

1st & 2nd Parameter: YS[15:0]

If Needed

Flow Chart 310 & 40 Parameter: YE[15:0] ————————— |
| Legend |
| |
| |
[ r//’_] |

’m&f‘ : command :
:/ Parameter /:
| |
|

: . |
Image Data | |
> itessed |
D1[17:0],D2[17:0]...Dn[17:0] : :
; |
|
: Sequential :
| transfer |
|
Any Command L\\ )} & JI
2007/1/19 153 Version 0.0.8

With respect to the information represented in this document, 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.




r N@VATEK NT39103

9.1.22 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 0 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 0 1 - : : : : : : : : :
N" Parameter 1 0 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.

-The Start Column/Start Row positions are different in accordance with MADCTR setting. (See section
8.11)

-Then D [17:0] is stored in frame memory and the column register and the row register incremented as
section 8.10.2

-Sending any other command can stop Frame Write.

Description

In all color modes, there is no restriction on length of parameters.
1. 128X160 memory base (GM = ‘00’)
128x160x18-bit memory can be written by thisccommand
Memory range: (0000h, 0000h) -> (007Fh; 09Fh)
2. 120x160 memory base (GM =201’)
120x160x18-bit memory can be written-on this command.
Restriction Memory range:-(0000h, 0000h)=>'(0077h, 09Fh)

3. 128x128 memory base (GM = ‘10’)
128x128x18-bit. memory can be’written on this'command.
Memory range: (0000h,.0000h)->(007Fh,-007Fh)

4. 132x162 memory base (GM\=,1112)
132x162x18-bit- memory can be written on this command.
Memory range: (0000h,.0000h) -> (0083h, 00A1h)

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 Contents of memory is set randomly
S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
2007/1/19 154 Version 0.0.8

With respect to the information represented in this document, 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.



r N@VATEK NT39103

/ Parameter /

Display

Y

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

m%l

Mode D)

Sequential
transfer

Any Command
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9.1.23 RGBSET (2Dh): Colour Setting for 4K, 65K and 262K
2Dh RGBSET (Colour 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 A 1 - 01]0 1 0 1 1 0 1 (2Dh)
1 parameter 1 i 1 - - | - | ROO5 | ROO4 | RO0O3 | ROO2 | ROO1 | ROOO -
1 0 1 - - - Rnn5 | Rnn4 | Rnn3 | Rnn2 | Rnn1 | Rnn0 -
32" parameter 1 1 1 - - - R315 | R314 | R313 | R312 | R311 | R310 -
33" parameter 1 i 1 - - | - | G005 | GOO4 | GOO3 | G002 | GOO1 | GOOO -
1 1 1 - - - |1 Gnn5 | Gnn4 | Gnn3 | Gnn2 | Gnn1 | Gnn0 -
96" parameter 1 i 1 - - | - | G635 | G634 | G633 | G632 | G631 | G630 -
97" parameter 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 8.18 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.
- Do not send any command before-the'last data is sent or LUT is-not defined'correctly:
Restriction
Status Availability
. Normal Mode On;-Idle Mode Off, Sleep Out Yes
Register
oo 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
Partial Mode |m— === |
I Legend |
| |
| |
fameil |
| |
| |
[ /|
1% Parameter: : :
Flow Chart i ! !
64" Parameter: | |
65" Parameter: | |
H | |
128" Parameter: I I
: Sequential :
| transfer |
| |
L |
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9.1.24 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% Parameter 1 1 1 - - - - - - - - - -
2" Parameter 1 1 i - D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 -
: 1 1 i -
N" Parameter 1 1 i - 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 8.11)

D ipti
eserption -Then D[17:0] is read back from the frame memory and the column register and the row register
incremented as section 8.10.2
-Frame Read can be canceled by sending any other command.
-See section 8.8 “Display Data Format” for color coding (18 bit cases), when thereis\used 8, 9, 16 or 18 data
lines for image data.
o In all color modes, the Frame Read is always 24-bit and there is no restriction-on length of parameters. Note —
Restriction . . .
Memory Read is only possible via the Parallel Interface.
Status Availability
Redister Normal Mode On, Idle Mode Off, Sleep-Qut Yes
Avaﬁability Normal Mode-On, Idle Mode On, Sleep Out Yes
PartiallMode On,-Idle Mode Off, Sleep Qut Yes
Partial Mode On;-ldle Mode On, Sleep Qut 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
—raroeen |
|———— — — —— —
¢ ! Legend i
/ Dummy Read / : I_/ :
: command :
: / Parameter / :
y | |
1 ; 1
Image Data | Display > :
Flow Chart D1[17:0],D2[17:0].. Dn[17:0] ! |
1 1
: < Mode > :
v : Sequential :
| transfer |
mma nd ! |
- — b
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9.1.25 PTLAR (30h): Partial Area

30h PTLAR (Partial Area)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 | D1 | DO | (Code)
PTLAR 0 1 1 - 0 0 1 1 0 0 0 0 (30h)
1% parameter 1 0 1 - PSL15 | PSL14 | PSL13 | PsSL12 | PSL11 | PSL10 | PSL9 | PSL8 -
2" parameter 1 1 1 - psL7 | psLé | PsLs | PsL4 | PsL3 | PsL2 | PsL1 | PSLO -
3" parameter 1 0 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

PSL [15:0] Z// \

> Partial Display Area

PEL [15:0] )

End Row

End Row
PEL [15:0]

Description

Partial Display Area

PSL [15:0]

Start Row

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.

Restriction
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Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
o 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
PSL[15:0] PEL[15:0]
Default GM “xx” “00” “01” “10” “11”
Power On Sequence 0000h 009Fh | 009Fh | 007Fh | 00A1h
S/W Reset 0000h 009Fh 009Fh 007Fh 00A1h
H/W Reset 0000h 009Fh 009Fh 007Fh 00A1h
1. To Enter Partial Mode 2. To Exit Partial Mode
( Partial Mode >
Optional
15'& 2" Parameter: To prevent
PSL[15:0] DISPOFF(28h) ?&"LZE%ESZ‘?
/ 39 & 4" parameter: /
PEL[15:0] NORON(13h)
( Partial Mode OFF > T egend |
Flow Chart | :
C Partial Mode ) i i
/P /|
| |
D1[17:0], D2[17:0] | |
..... Dn(17:0] | |
| |
| - |
D
Lo ______ |
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9.1.26 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 - 0 0 1 1 0 0 1 1 (33h)
1t parameter 1 - TFA15 | TFA14 | TFA13 | TFA12 | TFA11 | TFA10 | TFA9 | TFA8 -
2" parameter 1 - TFA7 | TFA6 | TFA5 | TFA4 | TFA3 | TFA2 | TFA1 | TFAO -
3" parameter 1 VSA15 | VSA14 | VSA13 [ VSA12 | VSA11 | VSA10 | VSA9 | VSA8 -

4™ parameter

1 - VSA7 VSAG VSA5 VSA4 VSA3 VSA2 | VSA1 | VSAO -

5" parameter

1 - BFA15 | BFA14 | BFA13 | BFA12 | BFA11 | BFA10 | BFA9 | BFA8 -

6" parameter

- ||| |—1—|—
— — — — — — —
1

1 - BFA7 BFAG BFA5 BFA4 BFA3 BFA2 | BFA1 | BFAO -

NOTE: “-“ Don’t care

This command defines the Vertical Scrolling Area of the display.
When MADCTL ML=0
—The 15t & an parameter TFA [15:0] describes the Top Fixed Area (in No. of lines from Top of the
FrameJVIemoW and Display).
—The 39 & 4t 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 & Gth parameter BFA [15:0] describes the Bottom.Fixed' Area'(in No: oflines from TFA,
Bottom of the Frame Memory and Display).
—TFA, VSA and BFA refer to the Frame Memory row address.

(0,0)

Top Fixed Area
Non-displaying Area
7 First line read from
frame ‘memory
Scroll Area
VSA [15:0]
Bottom Fixed Area
BFA [15:0] { Non-displaying Area
Description
When MADCTL ML=1
—The 48t & 2nd parameter TFA[15:0] describes the Top Fixed Area (in No. of lines from Bottom of the
FramecJVIemo and Display).
—The 3" 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 5th & 6th parameter BFA [15:0] describes the Bottom Fixed Area (in No. of lines from TFA,
Top of the Frame Memory and Display).
(0,0)
Bottom Fixed Area i
BFA [15:0] Non-displaying Area
Scroll Area
VSA [15:0]
First line read from
Top Fixed Area frame memory
Non-displaying Area
See Section 8.10.4 for details of the Memory to Display Mapping.
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-The condition is (TFA+VSA+BFA) = 128 in 128RGB x128 (GM="10")

-The condition is (TFA+VSA+BFA) = 160 in 128RGB x160 (GM="00") or 120RGB x 160 (GM="01")
Restriction |-The condition is (TFA+VSA+BFA) = 162 in 132RGB x162 (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
Default Value
Status
TFA [15:0] VSA [15:0] BFA [15:0]
Default GM “xx” “00” “01” “10” “11” “xx”

Power On Sequence 0000h 00AOh 00AOh 0080h 00A2h 0000h

S/W Reset 0000h 00AOh 00AOh 0080h 00A2h 0000h

H/W Reset 0000h 00AOh 00AOh 0080h 00A2h 0000h
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1.To enter Vertical Scroll Mode:

z
9
3
o
<
o
a
@

D

SCRLAR (33h)

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

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

v

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

Mode

Sequential
transfer

CASET (2Ah)

N

N
J

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

¥

/ 3rd & 4th Parameter XE [15:0]

N

Redefines the Frame
Memory Window that.the
scroll data will be written

RASET (2Bh) to.

See NOTE

N

i

1st & 2nd Parameter YS [15:0]

™S
N

Only
required ¥
for / 3rd & 4th Parameter YE [15:0] /
Flow Chart non-rolling J
scrolling

Optional - It may be
necessary to redefine
the frame Momery Write
Direction

MADCTR (36h)

i

/ Parameter : MY,MX,MV,ML,MH,RGB/

RAMRW (2Ch)

M

Scroll Image
Data

VSCSAD (37h)
¥

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

Scroll Mode

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

Normal Mode

|
|
|
|
3
CASET (2Ah) 1
|
v |
}
|
|
|
|
|
|
|
|

1st &2nd Parameter XS[15:0] /
v
3rd & 4th Parameter XE[15:0] /

RN

RASET (2Bh) L

Only ¥
required 1st & 2nd Parameter YS[15:0] /
for 7

non-rolling
scrolling 3rd & 4th Parameter YE[15:0] /

RN

RAMRW (2Ch)

Scroll Image
Data

VSCSAD (37h)
¥

Flow Chart / 1st & 2nd Parameter SSA[15:0] /

3. To Exit Vertical Scroll Mode:

Scroll Mode >

+ (Optional )

To prevent

DISOFF (28h) Tearing Effect
+ Image Display

—

NORON (13h)/ PTLON (12h)

v

Scroll Mode OFF )

v

RAMRW (2Ch)

IERIRRE G

v

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

DISON (29h)

NOTE: Scroll Mode can be exit by both the Normal Display Mode On(13h) and Partial Mode On (12h)
commands.
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9.1.27 TEOFF (34h): Tearing Effect Line OFF

34h TEOFF (Tearing Effect Line OFF)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
TEOFF 0 0 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
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
S Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Off
S/W Reset Off
H/W Reset Off
( TE Line Output ON >

Legend
/ Parameter /

Display

TEOFF (34h)

4

Flow. Chart < )
TE Line Output OFF

Mode
Sequential
transfer
- - ]
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9.1.28 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 0 1 - 0 0 1 1 0 1 0 1 (35h)
Parameter 1 1 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).
Lar ol Lyan o
Vertival Time
e S N / Ne
Description —When M='0": The Tearing Effect Output line consists of V-Blanking information only.
tvdl >l tvdh >
s/ N S
Scale
—When M="1":  The Tearing Effect Output line consists-of both VV-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 has no effect when Tearing Effect output is already OFF.
Restriction
Status Availability
) Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
W\ NormalMode On,'Idle Mode On, Sleep Out Yes
Availability. -
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Tearing effect off & M=0
S/W Reset Tearing effect off & M=0
H/W Reset Tearing effect off & M=0
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< TE Line Output OFF )

TEON (35h)

/ Parameter /

| |
| |
| |
I I
| |
I I
| |
| |
I I
L | |
I 5 I
I Display I
I > I
| |
I I
| |
I I
| |
I I
| |
I I
| |

Flow Chart
/ 1% Parameter: (M) /
( TE Line Output ON >
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9.1.29 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 0 1 - 0 0 1 1 0 1 1 0 (36h)
Parameter 1 i 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 . — .
write/read direction. (See Section 8.11)
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-right to’left
MH | Display data latch order ‘0" =LCD Refresh left o right
ML: Vertical refresh Order
Display
ML=0" Send First |
Send 2nd [ I 1]
[ Senddd > H (.
| e [ [
. (. (.
. v [ ]
Description e [ ] [
[ Send Tast N [
ML="1" Memory Display
[ Send last I
A [ L I ]
s [ [ [
. | (.
‘ [ I (]
[ Seddd > [ ]
[ Sendd > [ I ([ ]
Send First N [
RGB: RGB-BGR Order
RGB="0" RGB="1"
Driver IC Driver IC
EE— — — I3 R | — — — EEE
SIG1  SIG2 — — — SIG132 SIG1  SIG2 — — — SIG132
v _ v v v __ v v
SIG1 _ SIG2 — — — SIG132 SIG1_ _SIG2 — — — SIG132
0EOE———EE| |EREh— ——
Bl EEE— — — EEE EREEE— — — Bl
LCD Panel LCD Panel
Restriction -D1 and DO of the 1* parameter are set to “00” internally.
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Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
oo Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence MY=0,MX=0,MV=0,ML=0,RGB=0, MH=0
S/W Reset No Change
H/W Reset MY=0,MX=0,MV=0,ML=0,RGB=0, MH=0
| Legend :
|
MADCTR (36h) : :
I
| WI |
| |
1St parameter :/ Parameter /:
(MY, MX, MV, ] X |
Flow Chart : :
| |
| |
| |
| |
= =
| transfer |
|
P) R )
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9.1.30 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 | SSA0 00h

NOTE: “-* Don’t care

Description

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

-The Vertical Scrolling Start Address command has one parameter which describes which line in the

Frame Memory will be written as the first line after the last line of the Top Fixed Area on the display as illustrated below:
-This command Start the scrolling.

When MADCTL ML=0

Example: GM=11, 132RGB x 162

-When Top Fixed Area=Bottom Fixed Area=00, Vertical Scrolling Area=162 and Vertical Scrolling Pointer
SSA="3".

Display )
Gl | |
G2 | ||

s
L

comdemp =
1

s

cebadaa

(0, 161/

Scroll start address

When MADCTL ML =1
Example: GM=11, 132RGB x 162
When Top Fixed Area= Bottom Fixed Area=00, Vertical Scrolling Area=162 and SSA="3’

(0,0

Memory Display

T - Gl
@
a3
G4

cedackaa

| SSA [15:0] I i

G160
G161
G162

Scroll start address

cebadaa

(0, 161/

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.
-When new Pointer position and Picture Data, internal system works as 128x128 and maximum scan address
becomes 127 internal of 161.

Restriction

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

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

-SSA [15:0] = 0000h, 0001h, 0002h, 0003h, ..., 00A1h
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Status Availability

) Normal Mode On, Idle Mode Off, Sleep Out Yes
AReﬁ”Sbt.T{ Normal Mode On, Idle Mode On, Sleep Out Yes
vallability Partial Mode On, Idle Mode Off, Sleep Out No
Partial Mode On, Idle Mode On, Sleep Out No
Sleep In Yes
Status Default Value

Default Power On Sequence 0000h

S/W Reset 0000h

H/W Reset 0000h

Flow Chart See Vertical Scrolling Definition (33h) description.
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9.1.31 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 0 1 - 0 0 1 1 1 0 0 0 (38h)
15! 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.
Description -In the idle off mode,
P 1. LCD can display maximum 4096,65k, 262k colors.
2. Normal frame frequency is applied.
. -This command has no effect when module is already in idle off mode.
Restriction
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
. Normal Mode On, Idle Mode On, Sleep Out Yes
Availability
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Idle‘Mode Off
S/W-Reset Idle Mode Off
I Legend :
Idle mode on : :
I I
| WI |
: / Parameter / :
I I
IDMOFF (38h) | . I
. .
Flow Chart ¢ : :
| |
I I
Idle mode off : ( Mode > :
: Sequential :
: transfer |
I
- - 1
2007/1/19 171 Version 0.0.8

With respect to the information represented in this document, 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.




r N@VATEK NT39103

9.1.32 IDMON (39h): Idle Mode On

39h IDMON (ldle Mode On)
Inst / Para D/CX WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
IDMON 0 0 1 - 0 0 1 1 1 0 0 1 (39h)
15! 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
Description
Color R5R4R3R2R1R0 G5G4G3G2G1G0 B5B4B3B4B1B0
Black OXXXXX OXXXXX OXXXXX
Blue OXXXXX OXXXXX TXXXXX
Red 1IXXXXX OXXXXX OXXXXX
Magenta IXXXXX OXXXXX 1TXXXXX
Green OXXXXX 1XXXXX OXXXXX
Cyan OXXXXX 1TXXXXX 1XXXXX
Yellow TXXXXX TXXXXX OXXXXX
White TXXXXX TXXXXX TXXXXX
Restriction This command has no effect when module is already in idle on mode.
Status Availability
, Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Idle Mode Off
S/W Reset Idle Mode Off
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Legend

command

/ Parameter /

|
| |
| |
| |
| |
| |
| |
| |
| |
| |
IDMON (39h) | |
| Displa
Flow Chart ¢ | < P > !
| |
| |
| |
| |
| |
| |
| |
| |
| |

Idle mode off

( Mode )

Idle mode on
Sequential
transfer
- ]
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9.1.33 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 0 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 “01017=16 bit/pixel (1 times data transfer)
VIPF2 “01107=18 bit/pixel (1 times data transfer)
RGB Interface Color F t
VIPF1 niertace Lolor Forma “11107=18 bit/pixel (3 times data transfer)
VIPFO The others = not defined
o D3 “0” (Not Used)

Description IFPF2 “011"=12 bit/pixel
IFPF1 Control Interface Color Format 101°=16 b!t/p!xel
IEPFO “110"=18 bit/pixel

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, transfer is used to transmit, 1 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
Register
N 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 18-Bit/Pixel
S/W Reset No Change

Legend

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

|

| |
| |
| |
| |
| I
| |
| |
| |
| |
| ) |
Flow Chart ! < Display > |
| |
| |
| |
| |
| |
| |
| I
| |
| |

A
IEPF [2:0]= "o

< Mode )
C 18-bit/Pixel Mode )

Sequential
transfer
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9.1.34 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

D ipti
eschiption -The 2" parameter (ID17 to ID10): LCD module’s manufacturer ID.
NOTE: See command RDDID (04h), 2nd parameter.
Restriction
Status Availability
, Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
o 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 38h
Default S/W Reset 38h
H/W Reset 38h

Note: ID1 can be modified-by metaloption.

Serial I/F Mode Parallel I/F Mode

m————————
C ’ C Legend
RDID1(DAh) RDID1(DAh &

........................................................................ Host
\ 4 \4 Driver
Send 2" parameter / Dummy Read
ID1[7:0] 7

ID1[7:0]

I

I I
I I
I I
I I
I I
I I
I I
I I
I I
Flow Chart : Display :
Send 2" parameter | |
I I
I I
I I
I I
I I
I I
I I
I I
I I
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9.1.35 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 0 1 - 1 1 0 1 1 0 1 1 (DBh)
1% parameter 1 1 i - - - - - - - - - -
2" Parameter 1 1 0 - 1 ID26 | ID25 | ID24 | ID23 | ID22 | ID21 | ID20 80h
NOTE: “-“ Don't care
-This read byte returns 8-bit LCD module/driver version 1D
-The 1% parameter is dummy data
-The 2™ parameter (ID26 to 1D20): LCD module/driver version ID
-Parameter Range: ID=80h to FFh
D7 to DO Version Changes
b L 80h TBD TBD
escription 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, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 80h
S/W Reset 80h
H/W Reset 80h
Serial I/F Mode Parallel I/F Mode
T Lt |
| |
RDID2(DBh) RDID2(DBh) I I
........................................................................ Host | :
\ 4 \ Driver I I
| |
Send 2" parameter / Dummy Read / ::
ID2[7:0] | |
Flow Chart * | |
. |
Send 2" parameter | |
ID2[7:0] | <o > |
|
| |
. .
| |
| - |
=D
| transfer |
| |
L 1
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9.1.36 RDID3 (DCh): Read ID3 Value
DBh RDID3 (Read ID3 Value)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDID2 0 0 1 - 1 1 0 1 1 1 0 (DCh)
1% parameter 1 1 i - - - - - - - - -
2" Parameter 1 1 4 - ID37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 | ID30 4Fh
NOTE: “-“ Don't care
-This read byte returns 8-bit LCD module/driver ID
-The 1% parameter is dummy data
Description -The 2™ parameter (ID37 to 1D30): LCD module/driver ID
P -Parameter Range: ID=00h to FFh
NOTE: See command RDDID (04h), 4th parameter.
Restriction
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
oo 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 4Fh
S/W Reset 4Fh
H/W Reset 4Fh
Serial‘l /F Mode Parallel | /F Mode
| Legend |
|
RDID 3(DCh) RDID 3(DCh) I :
........................................................................ Host | I
\ \ Driver I I
| |
Send 2™ . parameter / Dummy Read / ::
ID3[7:0] ¥ | |
Send 2™ parameter | :
1031701 | < din > |
|
| |
. .
| |
| . I
| Sequential |
D
| |
L ___ |
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9.2 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
Set RGB signal control
0 t 1 - 1 0 1 1 0 0 0 0 (BOh) ICM: RGB data access
select
RGBCTR | 9.21 - 0 0 SWX | IcMm DP EP HSP | vsP - DP, HSP, VSP: PCLK,
1 1 1 HS, VS polarity set
- 0 0 0 0 0 0 0 0 00h
0 T 1 - 1 0 1 1 0 0 0 1 (B1h)
- DIVA4 | DIVA3 | DIVA2Z | DIVAT | DIVAO
! ! 1 - 0 0 g g 0 g o g In normal mode (Full
FRMCTR1 | 9.22 p ) p 5 VPA5 | VPA4 | VPA3 | VPAZ | VPAT | VPAO 3 Colo‘ﬁs) al mode (Fu
- 0 0 0 0 0 0 0 0
! ! ! B 0 0 0 0 0 0 0 0
0 i 1 - 1 0 1 1 0 0 1 0 (B2h)
1 ) 1 - DIVB4 | DIVB3 | DIVB2 | DIVB1_| DIVBO
B 0 0 0 0 0 0 0 0
FRMCTR2 | 9.23 1 ) ] - VPB5 | VPB4 | VPB3 | VPB2 | VPB1_| VPBO ) In Idle mode (8-colors)
B 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)
1 - DIVC4 | DIVC3 | DIVC2 | DIVC1 | DIVCO
! ! - 0 0 0 0 0 0 0 0 )
FRMCTR3 | 924 [ ; ; - VPC5 | VPC4 | VPC3 | VPCZ | VPCT | VPCO ) 'Crg)l‘g)?ga' modLul
B 0 0 0 0 0 0 0 0
! ! ! - 0 0 0 0 0 0 0 0 . ) .
0 1 1 . 1 0 1 1 0 1 0 0 (Ban) || Dispiayinversion
INVETR | 9.25 ; n ; - 0 0 0 0 0 NLA | NLB [7_NLC [\ .02h- |l 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) Sg‘ﬁ]'g”: Blanking porch
1 ) ] - HBP5 | HBP4 | HBP3_| HBP2 | HBP1 | HBPO 08h || HS back porch sefting
RGB 026 - 0 0 0 0 0 0 0 0
PRCTR < 1 ) p VBP7 | VBP6 | VBP5 | VBP4 | VBP3 | VBP2 | .VBP1 | VBP0 03h
VS back-porch setting
1 ) p VBP9 | VBPS ooh
0 1 1 - 1 0 1 1 0 1 1 1 (B6h) Display function setting
1 ) 1 B 0 0 NO1 NOO SDT1_|_SDT0 EQ1 EQO T6h | NO:the amount of
- 0 0 0 1 0 1 1 0 non-overlap
SDT: set amount of
DISSETS 9.2.7 . 0 0 0 0 PTG1 || PTGO PT1 PTO source delay
1 ' 1 02h PT: No display area
source/ VCOM/ Gate
- 0 0 0 0 0 0 1 0 output control
EQ: set EQ period
g 1 1 = 1 0 d 1 0 1 1 1 (B7h) SD output direction
DISSET6 9.28 5 ) : - CRL ooh || control
B 0 0 0 0 0 0 0 0
9 1 1 — 1 0 { 1 1 0 0 g (B8h) GD output direction
DISSETY. 9.2.9 1 ) p 7 CI1B ooh |l control
g 0 0 0 0 0 0 0 0
0 1 1 - 1 0 1 1 1 0 0 1 (Bon) | Reserved for future
DISSET8 . 9
[ ! d E 0 0 0 0 0 0 0 0
0 7 1 E 1 0 1 1 1 0 1 0 (BAh) |[_LTPS function setting 1
LTPSSET1 q ) a E
E 0 0 0 0 0 0 0 0
0 i 1 E 1 0 1 1 1 0 1 1 (BBh) ||_LTPS function setting 2
LTPSSET2 1 ’ ] 5
B 0 0 0 0 0 0 0 0
0 1 1 - 1 0 1 1 1 1 0 0 (BCh) LTPS function setting 3
LTPSSET3 1 ) 1 E
E 0 0 0 0 0 0 0 0
0 i 1 E 1 0 1 1 1 1 0 1 (BDh) _|[_LTPS function setting 4
LTPSSET4 a ) ] E
E 0 0 0 0 0 0 0 0
0 7 1 E 1 0 1 1 1 1 1 0 (BEh) ||_LTPS function setting 5
LTPSSET5 q ) a E
E 0 0 0 0 0 0 0 0
0 i 1 E 1 0 1 1 1 1 1 1 (BFh)_||_LTPS function setting 6
LTPSSET6 1 ) 1 -
- 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: BAh to BFh registers are fixed for LTPS function setting.
Note 3: B7h to B9h registers are reserved for future using.
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Table 9.2.1 Panel Function Command List (2)

Instruction Refer D/ICX | WRX RDX D23-8 D7 D6 D5 D4 D3 D2 D1 DO (Hex) Function
0 1 1 - 1 0 1 1 0 0 0 0 (COh) Egt‘{‘i’r?é confrol
5 0 0 0 VRH4 | VRH3 | VRH2 VRH1 VRHO VRH. Set the
PWCTR1 9.2.8 1 1 1 = 0 0 0 0 0 0 0 0 ) GVDD voltage
p ) p = 0 0 0 0 0 VC2 VC1 VCO 0ah | VC: Setthe VeIt
= 0 0 0 0 0 0 1 1 voltage
0 1 1 - 1 0 1 1 0 0 0 1 (C1h) Egt‘{‘i’r?é confrol
PWCTR2 9.2.9 BT:set
1 ' 1 - 0 0 0 0 0 BT2 BT1 BTO 07h | AVDDVCLNGH/
= 0 0 0 0 0 1 1 1 VGL voltage
0 1 1 - 1 0 1 1 0 0 1 0 (C2h) zgul’l“g’}‘:‘r‘s)m"de
5 0 0 0 0 0 APA2 | APA1 | APAO AP. adjust the
| 1 04h i
PWCTR3 | 9.2.10 t : 0 0 0 0 0 0 0 0 operational
] A ] - 0 0 0 0 0 DCA2 DCA1 DCAO o6n | DC: adiust the
- 0 0 0 0 0 0 0 0 :)dolgsr;egdzrcun for
0 1 1 2 1 0 1 1 0 0 1 1 (C3h) :g_colg'g) mode
p ) p = 0 0 0 0 0 APB2 APB1 APBO ozh | AP _adiust the
PWCTR4 9.2.11 = 0 0 0 0 0 0 0 0 operational
E 0 0 0 0 0 DCB2 DCB1 DCBO aD'(“:‘%'—'ﬁZBjust the
1 t 1 - 0 0 0 0 0 0 0 0 07h %?gsr}qeon'dc;rcuit for
0 1 1 . 1 0 1 1 0 1 0 0 (Cah) | |n partial mode +
- 0 0 0 0 0 APC2 APC1 APCO .
1 1 1 03h AP: adjust the
PWCTR5 | 9.2.12 - 0 0 0 0 0 0 0 0 gfne;l?ftigrf‘a'
DCT: adjust th
: 0 0 0 0 0 pcc2 | pcetr | poco booster airauit for
1 ' 1 07h Idle mode
- 0 0 0 0 0 0 0 0
0 i 1 5 1 0 1 1 0 1 0 1 (C5h)~| VCOM control 1
p ) p = nVM | _VMH6 | VMH5_| VMH4_ | VMH3 VMH VMH1 VMHO \ nVM. __ VCOM
VMCTR1 | 9.2.13 - 0 0 0 0 0 0 0 0 w\mﬁ_sele\f(t:OMH
= 0 VML6 VML5 VMLA VML3 VML2 VMLA VMLO Yoltage coniral
1 t 1 - 0 0 0 0 0 0 0 0 S VML: VCOML
voltage control
0 1 1 - 1 0 1 1 0 1 1 0 (Céh) || VCOM control 2
VMCTR2 | 9.2.14 1 1 1 E 0 0 VMAS VNIAZ VMA3 VMA2 VNMA VMAQ VMA: VCOMAC
- 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 9.2.15 1 ) 1 - nVM_|__VMF6 VNMES VMF4 VMF3 VMF2 VMF1 VMFO oon | VMF.__VCOM
- 0 0 0 0 0 0 0 0 offset control
0 1 i 5 1 0 1 1 1 0 0 0 (C8h) || VCOM control 4
RVMOF 9216 - NVM |- RVME6_| RVMF5 | RVMF4_| RVMF3 | RVMF2 | RVMF1_| RVMFO B Read the VMOF
CTR 1 i i 0 0 0 0 0 0 0 0 value form NV
- - memory
Reserved for
0 i 1 - 1 0 1 1 1 0 0 1 (Coh) c
PWCTR6 - future using
L ! L = 0 0 0 0 0 0 0 0
Reserved for
0 i 1 - 1 0 1 1 1 0 1 0 (CAh) :
PWCTR7 - future using
! ! ! 5 0 0 0 0 0 0 0 0
0 1 1 5 1 0 1 1 1 0 1 1 (CBh) E?Sfe%es?ng or
PWCTR8 "
1 ? 1
= 0 0 0 0 0 0 0 0
0 1 1 - 1 0 1 1 1 1 0 0 (cch) E?jree"fs?ng for
Reserved _
1 ? 1
- 0 0 0 0 0 0 0 0
0 ? 1 5 1 0 1 1 1 1 0 1 (CDh) E?Sﬁxes?ng or
Reserved -
1 ? 1
- 0 0 0 0 0 0 0 0
0 1 1 - 1 0 1 1 1 1 1 0 (CEh) | Reserved o fay
Reserved "
1 i 1
- 0 0 0 0 0 0 0 0
0 1 1 - 1 0 1 1 1 1 1 1 (@) || (IR i
future using
Reserved -
1 i 1
5 0 0 0 0 0 0 0 0
“-“: Don't 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 9.2.1 Panel Function Command List (3)

Instruction | Refer | b/icX | wrRx | RDX || D23-8 D7 D6 D5 D4 D3 D2 D1 DO (Hex) || Function
o 0 1 1 - 1 1 0 1 0 0 0 0 (DOh) Efjree"ﬁes‘i’ng’r
L ! L = 0 0 0 0 0 0 0 0
0 1 1 - 1 1 0 1 0 0 0 1 (D1h) || LSMversion
B 1 D26 | D25 | D24 | D23 | ID22 D21 D20 Write 1D2 value
WRID2 9.2.18 ) : ) to NV memory
Set the LCM
- 0 0 0 0 0 0 0 0 version code at
ID2
0 4 1 s 1 1 0 1 0 0 1 0 (D2h) gﬁ‘;g’;g’gde
WRID3 9.2.19 - 37 | 36 | D35 | D34 | D33 | D32 ID31 ID30 Write ID3 value
1 U Setthe projeat
- v © © 9 9 © v v code at ID3
0 1 1 = 1 1 0 1 0 0 1 1 (D3n) | S vender
1 1 1 - - - - - - - - - Dummy read
) ) ) - | D417 | D416 | D415 | D414 | D413 | D412 D411 D410
- 0 0 0 0 0 0 0 0
RDID4 | 9.220 7 ) ; ~ | D427 | D426 | D425 | D424 | D423 | D422 | D421 D420 D4t 1C Vender
_ ID42: IC Part
g g g 9 9 g g g Number Coder:
) 1 ) E - E E E D433 | ID432 1D431 1D430 ID43: Chip
R R - - B 0 0 0 0 version coder
1 1 ! — - - - - - - - -
0 1 1 - 1 1 0 1 0 1 0 0 (D4h) Efjg‘{]es‘i’ng"
ID5 _
1 1 1
= 0 0 0 0 0 0 0 0
Reserved for
0 1 1 - 1 1 0 1 0 1 0 1 (P5h) | f e using
D6 _
1 4 1
- 0 0 0 0 0 0 0 0
0 1 1 - 1 1 0 1 0 1 1 0 (D6h) Efjfe"fs‘i’ng’r
D7 _
1 ? 1
= 0 0 0 0 0 0 0 0
Reserved for
0 i 1 - 1 1 0 1 0 1 1 1 O7) | fiture using
D8
1 i 1
S AL N N I A OO I A N 0o [om | Rt
Reserved
1 4 1
0 1 1 - 1 1 0 1 1 1 0 1 (D9h)
MTP NV memory
NVCTR1 9.2.22 - - - MTP_PON MTPWR_EN function
1 t 1 Cnt[3:0] 00h | controller 1
- 0 0 0 0 0 0 0 0
0 3 1 - 1 1 0 1 1 1 1 0 (DEh)
- NV memory
NVCTR2 | 9.2.23 0 ! 0 L 0 ! 0 ! Sh | function
1 1 1 - 1 0 1 0 1 0 1 0 AAh controller 2
= 0 1 1 0 0 1 1 0 66h
0 i 1 = 1 1 0 1 1 1 1 1 (DFh)
Reserved - - - - - - - - -
1 ? 1 :
“*: Don' 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: write, clear, etc.)
Note 3: The D4h to D8h registers are reserved for future using.
2007/1/19 180 Version 0.0.8

With respect to the information represented in this document, 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.




¢ N@EVATEK

NT39103

Table 9.2.1 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 - 1 1 1 0 0 0 0 0 (Eon) | Set Samma
0 i 1 o - - VPO[5:0]
0 A 1 - - - VP1[5:0]
0 1 1 o - . VP2[5:0]
0 1 1 B B - VP4[5.0]
0 A 1 = - - VP6[5:0]
0 ? 1 R R - VP13[5:0]
GAMCTRPO | 9225 | © ! ! . . i VP20(5:01 Gamma
0 1 1 - VP36[3:0] VP27[3:0] - adjustment
(+ polarity )
0 ? 1 R R - VP43[5:0]
0 i 1 - - - VP50[5:0]
0 A 1 = - - VP57[5:0]
0 ? 1 R R - VP59[5:0]
0 i 1 - - - VP61[5:0]
0 A 1 = - - VP62[5:0]
0 ? 1 R R - VP63[5:0]
o [+ | 1 | - 1 1 | o o | o 0 1| Em | Sorenton
0 i 1 o - - VNO[5:0]
0 A 1 - - - VN1[5:0]
0 1 1 B B B VN2[5:0]
0 i 1 o - - VN4[5:0]
0 A 1 = - - VNG6[5:0]
0 1 1 - - - VN13[5:0]
GAMCTRNO | 9226 | © ! ! - . . VN20[5:0) Gamma
0 1 1 - VN36[3:0] VN27[3:0] - adjustment
(- polarity )
0 1 1 - - - VN43[5:0]
0 1 1 B B - VN50[5:0]
0 A 1 = - [ VN57[5:0]
0 1 1 B / ) VN59[5:0]
0 1 1 B B B VN61[5:0]
0 A 1 = 9 - VN62[5:0]
0 1 1 - 2 - VN63[5:0]
0 ! 1 - 1 1 1 0 0 0 1 © (E20) | Reserved for
GAMCTR1 : ) 1 - future using
- 0 0 0 0 0 0 0 0
0 ! 1 - 1 1 1 0 0 0 1 1 (E3N) | Reserved for
GAMCTR2 1 ' 1 - future using
- 0 0 0 0 0 0 0 0
0 i 1 = 1 1 1 0 0 1 0 0 (E4h) E?j%%i?ngf
GAMCTR3 ‘ ) ‘ -
- 0 0 0 0 0 0 0 0
0 1 1 - 1 1 1 0 0 1 0 1 (E5h)
Reserved for
GAMCTR4 ‘ ! 1 - future using
- 0 0 0 0 0 0 0 0
0 i 1 - 1 1 1 0 0 1 1 0 (E6h) = o
eserved for
GAMCTR5 : ) 1 - future using
- 0 0 0 0 0 0 0 0
0 ? 1 - 1 1 1 0 0 1 1 1 E™) || Reserved for
GAMCTR6 : T a Z future using
- 0 0 0 0 0 0 0 0
0 t 1 _ 1 i g v i g 0 g (ESD) Reserved for
Reserved q ) q - future using
- 0 0 0 0 0 0 0 0
0 t 1 - 1 1 1 0 1 0 0 1] EM | Reserved for
Reserved . ) 1 = future using
- 0 0 0 0 0 0 0 0
0 i 1 - 1 1 1 0 1 0 1 0 (EAN) | Reserved for
Reserved a ) 1 - future using
- 0 0 0 0 0 0 0 0
0 1 1 - 1 1 1 0 1 0 1 1 (EBh) | Reserved for
Reserved - uture using
t ! L - 0 0 0 0 0 0 0 0
0 ! 1 - 1 1 1 0 1 1 0 O | ECN || Reserved for
Reserved : ; 1 - future using
- 0 0 0 0 0 0 0 0
0 i 1 = 1 1 1 0 1 1 0 1 (EDh)
Reserved for
Reserved q ! 1 - future using
- 0 0 0 0 0 0 0 0
0 ! 1 - 1 1 1 0 1 1 1 0 (BE) || Reserved for
Reserved : ) : - future using
- 0 0 0 0 0 0 0 0
Reserved 0 i 1 o 1 1 1 0 1 1 1 1 (EFh) || Reserved for
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“ | i 1 I t | 1 — I [ I I I | [ | " future using ’|

“-* Don' care
Note 1: EO-E7 registers are fixed for about Gamma adjusting.
Note 2: The E8h to EFh are reserved for future using.

Table 9.2.1 Panel Function Command List (5

Instruction Refer D/CX 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 4 1 -
= 0 0 0 0 0 0 0 0
0 0 1 - 1 1 1 0 0 0 0 0 (F1h) || Reserved for future using
Reserved y 1 N
! = 0 0 0 0 0 0 0 0
0 1 1 - 1 1 1 0 0 0 1 0 (F2h) Gamma switch control
GAM_R_SEL 9.2.28 - - - - - - - -
_R_. 1 | 1 GAM_R_SEL 00h
- 0 0 0 0 0 0 0 0
0 0 1 - 1 1 1 0 0 0 1 1 (F3h) || Reserved for future using
Reserved -
1 i 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 =
L ! ! - 0 [0 [0 [0 [0[0]0 0
0 0 1 - 1 1 1 0 0 1 0 1 (F5h) || Reserved for future using
Reserved -
i ! L - 0 0 0 0 0 0 0 0
0 i 1 - 1 1 1 0 0 1 1 0 (F6h) || Special/Test Command
Special/Test Command . ' . -
- 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 Z
! - 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 =
L ! ! - 0 [0 [0 [0 [0[0]0 0
0 1 1 - 1 1 1 0 1 0 0 1 (FOh) || Special/Test Command
Special/Test Command : y -
! = 0 0 0 0 0 0 0 0
0 0 1 - 1 1 1 0 1 0 1 0 (FAh) [ Special/Test Command
Special/Test Command : ) : -
- 0 0 0 0 0 0 0 0
0 0 1 - 1 1 1 0 1 0 1 1 (FBh) | Special/Test Command
Special/Test Command : p -
! = 0 0 0 0 0 0 0 0
0 0 1 - 1 1 1 0 1 1 0 0 (FCh) | Special/Test Command
Special/Test Command : y N
! = 0 0 0 0 0 0 0 0
0 i 1 - 1 1 1 0 1 1 0 1 (FDh) | Special/Test Command
Special/Test Command . A . -
- 0 0 0 0 0 0 0 0
0 0 1 - 1 1 1 0 1 1 1 0 (FEh) | Special/Test Command
Special/Test Command -
i ! L - 0 0 0 0 0 0 0 0
0 0 1 - 1 1 1 0 1 1 1 1 (FFh) | Special/Test Command
Special/Test Command i t i : 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 F1h and F3h to F5h registers are reserved for future using
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9.2.1 RGBCTR (BOh): RGB signal control
BOh RASET (Row Address Set)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 | D6 D5 D4 | D3 | D2 | D1 DO | (Code)
RASET 0 0 1 - 1 0 1 1 0 0 0 0 (BOh)
1% Parameter 1 0 1 - 0 0| SWX | 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.
RGB Mode 2 B
INV On/Off (21h/20h) \ Idle Mode On/Off (39h/38h) \ Display On/Off (29h/28h)
0 Enable Enable Enable
1 Disable Disable Disable
-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]
Description -
1 SCL Internal oscillator SDA
Symbol Clock polarity set for RGB Interface ‘
. ‘1"= data fetched at'the falling edge
DP PCLK pol
CLK polarity set ‘0" = data fetched at the rising edge
‘1’ = Low enable for RGB interface
EP E lari
nabjfpolayyy sef ‘0’ = High enable for RGB, interface
. ‘1= High level sync clock
HSP Hsync polarity set ‘0’ = Low level'sync clock
¢ ‘1’ = High'level sync clock
VIS Vsyns pOlIR\S: ‘0" = Low level sync clock
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
Default Value
Status
SWX ICM DW DP/EP/HSP/VSP
Default Power On Sequence 0od od od 0d/0d/0d/0d
S/W Reset 0d 0d 0d 0d/0d/0d/0d
H/W Reset 0d 0d 0d 0d/0d/0d/0d
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-Continue the VS signal for at least one frame period after ICM=1"

External U
VS .

VS signal using: for other chip or function

, 1frame

External LK
EXTC /|

Command .
ICM L -BOH command sends start point

-Set the ICM="0’ before input the VS

-BOH command sends start point

Internal
ICM Example /

HS, DE,
PCLK

Display [ 4
Data

SPI
Signals

1—> GRAM updata by SPI I/F starting

1
1 - SPI I/F update RAM by SPI_CSX, SCX, SDA and-2AH,
: 2BH, 2CH command

- RAMs write frequency: refer to SCL

- Display frequency: refer to internal oscillator

- HS, DE, PCLK, D[B:0] are ignored

- Data from RGBI/F'to GRAM is forbidden.

TR TN

l!?RGB Mode

Nrrrvvrwrwvrwr

~

1
r—> GRAM updata by RGB |/F starting

1

- RGB'I/F'update RAM by VS, HS, DE,
: PCLK and D[B:0]
- RAMs write frequency: referito PCLK
I- Display frequency:.referto PCLK

=Data from-SPI I/F to GRAM is forbidden
because RGB I/F occupies the data

bus.

- SPI signals only update command

setting in RGB mode

Fig. 9.2.1-RAM Access via RGB & SPI Interface in RGB Mode

Table 9.2.1 RAM Access via RGB & SPI Interface in RGB Mode

Characteristics Symbol Min Typ Max Unit | Remark
EXTC rising to ICM rising T 200ns + 18xTscL ns Note 3
ICM rising to VS falling T2 200 <1frame | ns
ICM falling to EXTC falling T3 200ns + 18xTscL ns
EXTC falling to VS falling T4 200ns + 18xTscL <1frame | ns Note 3

Note 1: DP="0’, EP='0’, HSP="0’ and VSP="0’ of RGBCTR (BOH) command and RCM1, RCMO0 = “1x”".
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.

Note 3: B=17
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9.2.2 FRMCTR1 (B1h): Frame Rate Control (In normal mode/ Full colors)

B1H D/CX | WRX | RDX D7 D6 D5 D4 D3 D2 D1 DO (Code)
FRMCTR1 0 ? 1 1 0 1 1 0 0 0 1 (B1h)
1% parameter 1 1 1 - - - DIVA4 | DIVA3 | DIVA2 | DIVA1 | DIVAO -
2"parameter 1 1 1 - - VPA5 | VPA4 | VPA3 | VPA2 | VPA1 | VPAO -

NOTE: “-“ Don’t care

Sets the division ratio for internal clocks of Normal 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.

Description

200KHz
(Line +VPA[5: 0])(DIVA[4: 0]+ 4)

Frame rate =

(1)When GM=00(128*160)
In Normal mode, line=160, Default value DIVA[4:0]=14, VPA[5:0]=20, Frame rate=61.7Hz

(2)When GM=01(120*160)
In Normal mode, line=160, Default value DIVA[4:0]=14,VPA[5:0]=20,-Frame rate=61.7Hz

(3)When GM=10(128%128)
In Normal mode, line=128, Default value DIVA[4:0]=18, VPA[5:0]=20, Frame rate=61.4Hz

(@)When GM=11(132*162)
In Normal mode;-line=162, Default value DIVA[4:0]=14, VPA[5:0]=20, Frame rate=61Hz

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 (1)When GM=11(132*162), GM=00(128*160) or GM=01(120*160)

Default Value

DIVA[4:0] VPA[5:0]
Power On Sequence 0Eh/14d 14h/20d

Status

S/W Reset 0Eh/14d 14h/20d

H/W Reset 0Eh/14d 14h/20d
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(2)When GM=10(128*128)

Default Value

Status

DIVA[4:0] VPA[5:0]
Power On Sequence 12h/18d 14h/20d
S/W Reset 12h/18d 14h/20d
H/W Reset 12h/18d 14h/20d

Flow Chart e \

FRMCTRI1 | Legend |

(B1h) : I

' |

A J : |

1st parameter: DIVA[4:0] | :

2nd parameter: VPA[4:0] : :

| |

Displa:

| |

| l

|

i ;

>

| |

| |

L 1
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9.2.3 FRMCTR2 (B2h): Frame Rate Control (In Idle mode/ 8-color)

B2H D/CX | WRX | RDX D7 D6 D5 D4 D3 D2 D1 DO (Code)
FRMCTR2 0 1 1 1 0 1 1 0 0 1 0 (B2h)
1% parameter 1 i 1 - - - DivB4 | DIVB3 | DIVB2 | DIVB1 | DIVBO -
2"parameter 1 i 1 - - VPB5 | VPB4 | VPB3 | VPB2 | VPB1 VPBO -

NOTE: “-“ Don’t care

Sets the division ratio for internal clocks of Idle mode at CPU interface mode.

Description DIVBI[4:0]: division ratio for internal clocks when Idle mode.
VPBI5:0]: Vsync porch for internal clocks when Idle mode.
200kHz
Frame rate =—
(Line +VPB[5: 0])(DIVB[4 : 0] + 4)
(1)When GM=00(128*160)
In 8-color mode, line=160, DIVB[4:0]=14, VPB[5:0]=20, Frame rate=61.7Hz
(2)When GM=01(120*160)
In 8-color mode, line=160, DIVB[4:0]=14, VPB[5:0]=20, Frame rate=61.7Hz
(3)When GM=10(128*128)
In 8-color mode, line=128, DIVB[4:0]=18,-VPB[5:0]=20, Frame rate=61.4Hz
(4)When GM=11(182*162)
In"8-color mode, line=162, DIVB[4:0]=14, VPB[5:0]=20, Frame rate=61Hz
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 (1)When GM=11(132*162), GM=00(128*160) or GM=01(120*160)
Default Value
Status
DIVBI[4:0] VPBI[5:0]
Power On Sequence 0Eh/14d 14h/20d
S/W Reset OEh/14d 14h/20d
H/W Reset OEh/14d 14h/20d
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(2)When GM=10(128*128)

Default Value

DIVBI[4:0] VPBI[5:0]
Power On Sequence 12h/18d 14h/20d
S/W Reset 12h/18d 14h/20d
H/W Reset 12h/18d 14h/20d
Flow Chart e \
FRMCTR2 | Legend |
(B2h) : I
' |
A J : |
1st parameter: DIVB[4:0] | :
2nd parameter: VPB[4:0] : :
| |
Displa:
| |
| l
|
i ;
C D
| |
| |
L 1
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9.2.4 FRMCTR3 (B3h): Frame Rate Control (In Partial mode/ full colors)

B3H D/CX | WRX | RDX 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 - - - DIvC4 | DIVC3 | DIVC2 | DIVC1 | DIVCO -
2"parameter | 1 ? 1 - - VPC5 | vPC4 | vPC3 | vPC2 | VPC1 | VPCO -

NOTE: “-“ Don’t care

Sets the division ratio for internal clocks of Partial mode at CPU interface mode.

Description DIVCI[4:0]: division ratio for internal clocks when Partial mode.
VPCI5:0]: Vsync porch for internal clocks when Partial mode.
200kHz
Frame rate = —
(Line +VPCI[5: 0])(DIVC[4: 0]+ 4)
(1)When GM=00(128*160)
In Partial mode, line=160, DIVC[4:0]=14, VPC[5:0]=20, Frame rate=61.7Hz
(2)When GM=01(120*160)
In Partial mode, line=160, DIVC[4:0]=14, VPC[5:0]=20, Frame rate=61.7Hz
(3)When GM=10(128"128)
In Partial mode, line=128,:DIVC[4:0]=18,.VPC[5:0]=20; Frame rate=61.4Hz
(4)When GM=11(132*162)
InPartial mode, line=162, DIVC[4:0]=14, VPC[5:0]=20, Frame rate=61Hz
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 (1)When GM=11(132*162), GM=00(128*160) or GM=01(120*160)
Default Value
Status
DIVC[4:0] VPC[5:0]
Power On Sequence OEh/14d 14h/20d
S/W Reset 0Eh/14d 14h/20d
H/W Reset OEh/14d 14h/20d
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(2)When GM=10(128*128)
Status Default Value
DIVC[4:0] VPC[5:0]
Power On Sequence 12h/18d 14h/20d
S/W Reset 12h/18d 14h/20d
H/W Reset 12h/18d 14h/20d
Flow Chart e \
FRMCTR3 | Legend |
(B3h) : I
ot |
v | ‘ |
1st parameter: DIVC[4:0] | :
2nd parameter: VPC[4:0] : :
| |
| Displa
| ,
l :
| |
| ode
, ;
=
| transfer |
| |
1
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9.2.5 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 1 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
0 Line Inversion
1 Frame Inversion
o -NLB: Inversion setting in Idle mode (Idle mode on)
Description NLB Inversion setting in Idle mode
0 Line Inversion
1 Frame Inversion
-NLC: Inversion setting in full colors partial mode (Partial mode on / Idle mode-off)
NLC
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
Availability Normal-Mode On, Idle Mode On, Sleep Out Yes
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 NLA NLB NLC D7-0
Power On Sequence 0d 1d 0d 02h
S/W Reset 0d 1d 0d 02h
H/W Reset 0d 1d 0d 02h
______________ i___feg;d____i
| |/| |
|(R(B4h)| ' command !
l E / Parameter / i
Flow Chart 1°' Parameter: E i
NLA, NLB, NLC : !
! |
= ’
: transfer :
—_ e — —_ —_ —_ — — J
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9.2.6 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 i 1 - 1 0 1 1 0 1 0 1 (B5h)
1°Parameter 1 t 1 - - - | HBP5 | HBP4 | HBP3 | HBP2 | HBP1 | HBPO | 08h
2™ Parameter 1 i 1 - VBP7 | VBP6 | VBP5 | VBP4 | VBP3 | VBP2 | VBP1 | VBPO | 03h
3" Parameter 1 1 1 ) - - - - - - VBP9 | VvBPS 00h
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.
. No. of clock cycle of
HBP[5:0] DOTCLK
00d 2
01d 3
02d 4
03d 5
(STEP 1)
62d 64
63d 65
VBP[9:0]: Set'the delay period from falling/edge of VSYNC-signal to first valid line.
. No.-of clock cycle-of
VBP[9:0] HSYNC
00d (invalid)
01d 1
02d 2
03d 3
(STEP 1)
1022d 1022
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
HBP[5:0] VBP[9:0]
Power On Sequence 08h 03h
S/W Reset 08h 03h
H/W Reset 08h 03h
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Flow Chart
e T |
BPCTR | Legend |
(B5h) | |
I |
I |
| I
It parameter: HBP[S:0] | |
2nd parameter: VBP[7:0] | |
3rd parameter: VBP[9:8] : :
. .
| I
| I
| I
| I
| I
| I
| I
| I
| I
I |
\\ =\ ]
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9.2.7 DISSET5 (B6h): Display Function set 5

B6H RGBPSET (RGB Interface Blanking Porch 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.
-NO[1:0]: Set the amount for non-overlap of the gate output
Amount of non-overlap of the gate output

NO[1:0]

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 to the source output.
Amount of non-overlap of the source output

SDTI[1:0] .
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
E iod
EQ[1:0] MECIRElIe
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 X
VCOM X X
Delay time for source output[< <—>| EQ period
-2nd parameter: Set the output waveform in non-display area.
-PTG[1:0]: 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
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-PT[1:0]: Determine Source /VCOM output in a non-display area in the partial mode
Source output on VCOM output on
PT[1:0] 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
Register
e 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
NO[1:0] STD[1:0] EQ[1:0] PTG[1:0] PT[1:0]
Default Power On Sequence 0d 1d 2d 0d 2d
S/W Reset 0d 1d 2d 0d 2d
H/W Reset 0d 1d 2d 0d 2d
______________ | Lemend
| |
| |
e N
l i / Parameter / :
|
Flow Chart NO[1:0], STD[1:0], EQ[1:0] : :
2" Parameter: | |
PTG10], PT(10 | |
|
| |
: transfer I
e — ]
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9.2.8 SDOCTR (B7h): Source Driver Direction Control
B7H INVCTR (Display Inversion Control)
Inst/Para D/CX | WRX | RDX | D17-8 | D7 | D6 D5 | D4 | D3 D2 D1 DO | (Code)
SDOCTR 0 1 1 - 1 0 1 1 0 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
CRL Module source output direction
GM="00’ GM= ‘01’ GM="10’ GM="11’
Description 0 S7 -> 8390 S7 -> S366 S7 -> S390 S1 ->S396
1 S390 -> S7 S366 -> S7 S390 -> S7 S396 -> 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
N 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 0d
S/W Reset 0d
H/W Reset 0d
______________ I Legend |
——
rﬁl | command !
) \ Parameter /1
| |
| .
Flow Chart 1*' Parameter: | !
CRL | |
! !
| |
: transfer 1
e — — i
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9.2.9 GDOCTR (B8h): Gate Driver Direction Control
B8H INVCTR (Display Inversion Control)
Inst/Para D/CX | WRX | RDX | D17-8 | D7 | D6 | D5 | D4 | D3 D2 D1 DO | (Code)
GDOCTR 0 1 1 - 1 0 1 1 1 0 0 0 (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
cTB Module Gate output direction
o GM="00’, ‘01’ GM="10’ GM="11
Description 0 G2 > G161 G2 > G129 G1-> G162
1 G161 -> G2 G129 -> G2 G162 -> G1
-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
oo 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 Val
Status efault Value
CTB
Default Power On.Sequence 0d
S/W Reset 0d
H/W Reset 0d
______________ I Legend |
——
F—Eml | command !
l i yd Parameter / '
|
| .
Flow Chart 1% Parameter: | !
cB | |
| |
| |
: transfer 1
- ]
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9.2.10 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 -
2" Parameter 1 1 1 - 0 0 0 0 0 VC2 VC1 VCO 02h

NOTE: “-“ Don't care

- -Set the GVDD and voltage
VRH[4:0] GVDD
00000 0 5.00 VC[2:0] VCI1
00001 1 4.75 000 0| 275
00010 2 4.70 001 1 2.70
00011 3 4.65 010 2 2.65
00100 4 4.60 011 3 | 2.60
00101 5 4.55 100 4 | 255
00110 6 4.50 101 5 | 250
00111 7 4.45 110 6 (| -245
01000 8 4.40 111 7.1, 240
01001 9 4.35
01010 10 4.30
01011 11 4.25
01100 12 4.20
01101 13 415
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

-If this register not using the register need be reserved.

Restriction -The deviation value of GVDD between with Measurement and Specification: Max <=50mV
-The deviation value of VCI1 between with Measurement and Specification: Max <= 5%
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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 LCM = “00” LCM =“01" LCM = “10" LCM ="“11"
TRLCD TM LCD Low Voltage MVA LCD VC[2:0]
Default VRHI[4:0] VRHI[4:0] VRHI[4:0] VRHI[4:0]
Power On Sequence 21d 5d TBD 5d 2d
S/W Reset 21d 5d TBD 5d 2d
H/W Reset 21d 5d TBD 5d 2d
______________ i___;eg;d____l
p—
PWCTR1 (COh) | command :
l I / Parameter / I
| |
I l
Flow Chart 1 Parameter | |
VRHI[4:0
0l i < Mode > i
| |
I transfer :
1 1
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9.2.11 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 4.75 -2.45 4xVCI1 -3xVCI1
001 1 4.75 -2.45 4xVCI1 -4xVCI1
010 2 4.75 -2.45 5xVCI1 -3xVCI1
- 011 3 4.75 -2.45 5xVCI1 -4xVCI1
Description
100 4 4.75 -2.45 5xVCI1 -5xVCI1
101 5 4.75 -2.45 6xVCI1 -3xVCI1
110 6 4.75 -2.45 6xVCI1 -4xVCI1
111 7 4.75 -2.45 6xVCI1 -5xVCI1
Note: When VCI1=2.65V
-If this register not using the register need be reserved.
-The deviation value of VGH/ VGL between with Measurement and Specification:
Restriction -VGH-VGL <= 32V
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
BT[2:0]
Default Power On Sequence 7d
S/W Reset 7d
H/W Reset 7d
______________ | Leeend
| |
L i/ Parameter /i
. . l l
Flow Chart éT[F;?g?meler' i i — i
| |
: Sequential :
: transfer :
— Y J
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9.2.12 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 i 1 0 0 0 0 0 | APA2 | APA1 | APAO 02h
2"'Parameter 1 i 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 | O BCLK /1 BCLK /4
001 1 BCLK /1 BCLK /8
010 |2 BCLK /.1 BCLK/ 16
011} 3 BCLK /2 BCLK /8
100 | 4 BCLK /2 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
- -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
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
APA[2:0] DCA[2:0]
Default Power On Sequence 4d 6d
S/W Reset 4d 6d
H/W Reset 4d 6d
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Legend

/ Parameter /

— oo |

1% Parameter:

. Display
Flow Chart APA[2:0]
2" Parameter:
DCA[2:0]
transfer
- - 3
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9.2.13 PWCTRA4 (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 01h
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.

APB[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 1 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+ O BCLK /1 BCLK /4
001 1 BCLK /1 BCLK /8
010} 2 BCLK/ 1 BCLK/ 16
011 | 3 BCLK'/ 2 BCLK /8
100 |\ 4 BCLK /2 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
- -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
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
APBJ[2:0] DCB[2:0]
Default Power On Sequence 1d 7d
S/W Reset 1d 7d
H/W Reset 1d 7d
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1% Parameter:

Legend

command

/ Parameter /

Flow Chart e
2" Parameter: < Action __—
DCB[2:0]
- - - - ——— — 1
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9.2.14 PWCTRS5 (C4h): Power Control 5 (in Partial mode/ full-colors)

C4H PWCTRS5 (Power Control 5)
Inst/Para D/CX | WRX | RDX | D17-8 | D7 | D6 | D5 | D4 | D3 D2 D1 DO (Code)
PWCTR5 0 i 1 - 1 1 0 0 0 1 0 0 (C4h)
1*'Parameter 1 i 1 0 0 0 0 0 | APC2 | APC1 | APCO 01h
2"'Parameter 1 i 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 1 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 | O BCLK /1 BCLK /4
001 1 BCLK /1 BCLK /8
010 |2 BCLK /.1 BCLK/ 16
011} 3 BCLK /2 BCLK /8
100 | 4 BCLK /2 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
- -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
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
APC[2:0] DCCJ2:0]
Default Power On Sequence 1d 7d
S/W Reset 1d 7d
H/W Reset 1d 7d
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9.2.15 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 1 (C5h)
1°'Parameter 1 1 1 - | VMH6 | VMH5 | VMH4 | VMH3 | VMH2 [ VMH1 | VMHO -
2"'Parameter 1 1 1 0 | VML6 | VML5 | VML4 | VML3 | VML2 | VML1 | VMLO -
NOTE: “-“ Don'’t care
-Set VCOMH Voltage
VMHI6:0] VCOMH VMHI6:0] VCOMH VMHI6:0] VCOMH VMHI6:0] 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 1010101 | 85 4.625
0000101 [ 5 2.625 0100000 | 32 3.300 0111011 | 59 3975 1010110 | 86 4.650
0000110 | 6 2.650 0100001 | 33 3.325 0111100 | 60 4.000 1010141187 4675
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 | §9 4.725
0001001 | 9 2.725 0100100 | 36 3.400 0111111 |. 63 4.075 1011010 | 90 4.750
0001010 | 10 2.750 0100101 | 37 3.425 1000000 | 64 \'4.100 101101191 4.775
0001011 | 11 2.775 0100110 | 38 3.450 1000001 | 65 | 4.125 1011100 |92 4.800
0001100 | 12 2.800 0100111 | 39 3475 1000010 66 4.150 1011101 |\ 93 4.825
0001101 | 13 2.825 0101000 | 40 3.500 1000011 | 67 4175 10114110 | 94 4.850
0001110 | 14 2.850 0101001 | 41 3.525 1000100/] 68 4.200 1011111 | 95 4.875
0001111 | 15 2.875 0101010. [ 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 2.925 0101100 | 44 3.600 1000111 | 71 4.275 1100010 | 93 4.950
0010010 | 18 2.950 0101101 [\45 3.625 1001000 | 72 4.300 1100011 | 99 4.975
0010011}' 19 2.975 0101110 | 46 3.650 1001001 | 73 4.325 1100100 | 100 5.000
b 0010100 | 20 3.000 0101111 47 3.675 1001010 | 74 4.350 1100101 | 101 Not
Description|- 170510101 | 21 |\ 3625 |-0110000 | 48 | 3700 | 1001011 | 75 | 4375 | | 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 0110101 | 53 3.825 1010000 | 80 4.500
-Set VCOML Voltage
VML[6:0] VCOML | VMLI6:0] VCOML | VMLI6:0] VCOML | VMLI6:0] VCOML
0000000 | O | -2.500 0011011 | 27 [ -1.825 0110110 | 54 | -1.150 1010001 | 81 -0.475
0000001 | 1 -2475 0011100 | 28 [ -1.800 0110111 [ 55 | -1.125 1010010 | 82 -0.450
0000010 | 2 | -2.450 0011101 | 29 [ -1.775 0111000 | 56 | -1.100 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
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
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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 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 VCOM amplitude: VCOMH-VCOML<=5.5V
-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
. 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
LCM = “00” LCM =“01” LCM =710 LCM ="“11"
Low Voltage LC
Status TR LC Type TM LC type MVA LC
Dl nVM type
N VMH[6:0] / VMH[6:0] / VMH[6:0] / VMH[6:0] /
VML[6:0] VML[6:0] VML[6:0] VML[6:0]
Power On Sequence 0d 37d/ 45d 79d/77d TBD 65d / 42d
S/W Reset 0d 37d / 45d 79d / 77d TBD 65d / 42d
H/W Reset 0d 37d / 45d 79d / 77d TBD 65d / 42d
______________ | Leed
—
VMCTR1 (C5h) : command !
l : / Parameter / :
| |
| . |
Flow Chart ; ;
1% Parameter: VMH[6:0] I :
2" Parameter: VML[6:0] i < Mode > i
| |
I transfer I
L ]
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9.2.16 VMCTR2 (C6h): VCOM Control 2
C6H VMCTR2 (VCOM Control 2)
Inst/Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
VMCTR2 0 1 1 - 1 1 0 0 0 1 1 0 (C6h)
1%'Parameter 1 1 1 0 0 VMAS5 | VMA4 | VMA3 | VMA2 | VMA1 | VMAO | 13h/06h
NOTE: “-“ Don't care
o -Set VCOMAC Voltage
Description In this case, these registers don’t be used.
Restriction -
Register Availability
Default -
Flow Chart -
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9.2.17 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 1 1 - 1 1 0 0 0 1 1 1 (C7h)
1'Parameter 1 1 1 nVM* | VMF6 | VMF5 | VMF4 [ VMF3 | VMF2 | VMF1 | VMFO | 40h

NOTE: “-“ Don't care

-Set VCOMH Voltage

VMF[6:0] VCOMH Output Level VCOML Output Level
0 “VMH" “VML”
1 “VMH” — 63d “WML” —63d
2 “VMH” — 62d “WML” —62d
62 “VMH" —2d “WML” —2d
63 “VMH" —1d “WML” —1d
64 “\VMH” “VML”
65 “VMH” + 1d ML+ 1d
66 “VMH” + 2d “VML"+ 2d
Description 126 “VMH”+ 62d “ML” + 62d
127 “VMH"+ 63d “YML? + 63d

-IF “VMH” + xd or “VML” + xd is less than 0d, it becomes 0d.
-IF “WMH” + xd or “WML"” + 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 VYCOM 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
. 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[6:0]
Power On Sequence 40h
Default S/W Reset 40h
H/W Reset 40h
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VMOFCTR (C7h)

‘

Legend

/ Parameter /

|
I

|

I

I

I

I

I

|

Display I
I

I

I

I

I

I

I

I

I

I

Flow Chart S < Disply D
nVM, VMF[6:0]
d Mode D)
transfer
—_ e 1
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9.2.18 RDVMOF (C8h): Read the VCOM Offset Value NV memory

C8H RDVMOF (Read the VCOM Offset Value NV memory)
Inst/ Para D/CX | WRX | RDX | D23-8 | 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 ) - - - - - - - - - -
2" Parameter 1 1 i - nVM | 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
oo 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]
Default Power On Sequence 40h
S/W Reset No.change
H/W Reset 40h
Serial I/F Mode Parallel | /F Mode

Legend
/ Parameter /

Display

RDVMOF (C8h) RDVMOF (C8h)

Send VMF [6:0] Dummy Read

Flow Chart /

Mode

Sequential
transfer

Send VMF [6:0]
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9.2.19 WRID2 (D1h): Write ID2 Value

DOH WRID2 (Write ID2 Value)
Inst/ Para D/CX | WRX | RDX | D23-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
WRID2 0 0 1 - 1 1 0 1 0 0 0 1 (D1h)
1*'Parameter 1 1 1 - 1 ID26 | ID25 | ID24 | ID23 | ID22 | ID21 | 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
N 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
Defal Power On Sequence MTP value
efault SIW Reset MTP value
H/W Reset MTP value
______________ | Legend |
| |/| |
|
WRID2 (D1h) : command !
l : / Parameter / |
| |
i l
|
Flow Chart 1% Parameter: ID2[6:0] : :
i d Mode D) i
| |
: transfer 1
L ;
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9.2.20 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 1 1 - 1 1 0 1 0 0 1 0 (D2h)
1%'Parameter 1 1 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 1st 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
Default Power On Sequence MTP value
S/W Reset MTP value
H/W Reset MTP value
______________ | Legend
| |
I |/| I
WRID3 (D2h) : command !
l :/ Parameter I
| |
| |
|
Flow Chart 1 Parameter: ID3[7:0] ! !
i _ Mode i
| |
I transfer I
L ___ y
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9.2.21 RDID4 (D3h): Read the ID4 value

D4H 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 i - ID417 | 1D416 | ID415 | ID414 | ID413 | ID412 | ID411 | ID410 | 01h
3" Parameter 1 1 i - ID427 | D426 | D425 | ID424 | ID423 | ID422 | ID421 | ID420 | 03h
4" Parameter 1 1 i - - - - - ID433 | ID432 | 1D431 | 1D430 -
5" Parameter 1 1 i - - - - - - - - - -

NOTE: “-“ Don't care

-Read the Driver IC information from mask value.

-Ignored the EXTC pin.

-The 1*'parameter is dummy data.

-The 2" parameter ID41[7:0] is Driver IC ID code. (Default value= 01h)

-The value be defined later.

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

-The 3™ parameter ID42[7:0] is Driver IC Part number ID. (The code be define by Driver IC Viender;and

D -
escription default value= 03h)
-The 4" parameter ID43[7:0] 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 Drivermakérs-can\add or reduce yourself!
Restriction -
Status Availability
. Normal ' Mode On,-Idle Mode Off, Sleep Out Yes
Register
e 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
1D41[7:0] ID42[7:0] ID43[7:0]
Power On Sequence 01h 03h TBD
Default
S/W Reset 01h 03h TBD
H/W Reset 01h 03h TBD
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Serial I/F Mode

Parallel I/F Mode

—oniom |

Legend

|
1 |
1 |
RDID4 (D3h) | I/l :
Host : command :
Driver | / Parameter /|
1 |
1 ;
Dummy Clock Dummy Read : i
E I
! i
| ‘
: transfer |
/ [ oo |
Send ID41[7:0] Send ID41[7:0]
Flow Chart
/ Send 1D42[7:0] / / Send 1D42[7:0] /
/ Send ID43[7:0] / / Send ID43[7:0] /
/ Send ID4N[7:0] / / Send ID4N([7:0] /
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9.2.22 NVFCTR1 (D9h): NV Memory Function Controller 1
D9H NVFCTR3 (NV Memory Function Controller 3)
Inst/ Para D/CX | WRX | RDX | D23-8 | D7 | D6 | D5 | D4 | D3 | D2 D1 DO (Code)
NVFCTR3 0 A 1 - 1 1 0 1 1 0 0 1 (D9h)
1+ parameter 1 4 1 - MTP_Cnt[3:0] - - MTP_PON | MTPWR_EN 00h
NOTE: “-“ Don't care
Description  |MTP Function command.
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
I S\ \ N\ I
| Legend | |
I I
I I
| I
I I
I I
I I
. |
1st parameter | |
I I
. .
I I
' |
I I
I I
| l
I I
I I
| Sequential I
| transfer I
I I
L I
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9.2.23 NVFCTR2 (DEh): NV Memory Function Controller 2

DEH NVFCTR2 (NV Memory Function Controller 2)
Inst/ Para D/CX | WRX | RDX | D23-8 | D7 | D6 | D5 | D4 | b3 | D2 | D1 DO (Code)
NVFCTR2 0 0 1 - 1 1 0 1 1 1 1 0 (DEh)
1+ parameter 1 ? 1 - 0 1 0 1 0 1 0 1 55h
2 parameter | 1 i 1 - 1o 1o 1]o0]1 0 AAh
3 parameter 1 0 1 - 0 1 1 0 0 1 1 0 66h
NOTE: “-“ Don’t care
T MTP write EPWRITE command.
Description Please see 9.2.25 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
Defaul
efault Status Default Value
Power On Sequence N/A
S/W Reset N/A
H/W Reset N/A
Flow Chart N |
JOVRIIR 1)) oLegend |
(DEh) | |
| |
| |
Y I I
1 st parameter : :
2nd parameter | |
3rd parameter | |
|
| :
| |
' '
| |
| |
| |
| |
| - |
=D
| transfer |
| |
L I
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9.2.24 MTP Access Sequence

MTP
Data
Write

Data Write

Verification

* EXTC pin=VDDI

* SLPOUTcommand

* WRID2 commandID26-ID20

* WRID3 commandID37-1D30

*Adjust the optimal VMF value
nVM=1 ,VMF [6:0]= XXxxXxxx

!

Wait more than 200m sec

LA

*Reg D9h=0x01

!

Wait more than 1m sec

'

Connect external power 6.5V
voltage to VGH pin

'

*Reg D9h=0x03

v

Wait more than 50m sec

'

*epwrite cmd

v

Wait more than 25m sec

v

*Reg D9h=0x01

¥

Remove.external power 6.5V
voltage.from VGH pin

v

*Reg D9h=0x00

:

Wait moresthan 1m sec

!

EXTC Pmn'=VSS
(Recommend,but not necessary)

'

H/W Reset

v

Wait more than Sm sec

v

EXTC Pin = VDDI

Read VMF,
ID 2 &ID 3all correct?

ID bit assignment

Bit D7 D6 D5 D4 D3| D2 D1 Do
ID1 | ID17| 1D1§ ID15 ID14 1D13 ID12( ID11 1D10
ID2 | ID27| ID2§ ID2§ 1D24 1D23 1D271D21 " ID20

ID3| 1D37| ID3§ 1D351D34 ID33 1D32 ID31-.1D3(
*ID 17t0 ID10" ': Fixed by Metal Layer

*ID 26to1D 20 and ID.37to ID30: . .Programmed to MTP

. nVM bit
Commanl '\DC| D7| D6| D5|-D4|" D3| D2( D1| DO
RovcOMH 0 1 1 0 1 0 0 1 1
Paramete| 1 - nvi VMH6:0]
*nVM=0 : VCOM voltage equals to default valueAfter

programmed MTP the default value is MTP value
* nVIM=L :~setting of VMEG:0]  becomes valid and voltage of

VCOM can be adjusted

Note : Program voltage and time is not fixed yet .
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9.2.25 GMCTRPO (EOh): Gamma (‘+’polarity) Correction Characteristics Setting
Inst / Para D/CX | WRX | RDX | D7 D6 D5 D4 D3 D2 D1 DO | (Code)
GAMCTRPO 0 1 1 1 1 1 0 0 0 0 0 (EOh)
1st parameter 1 ? 1 - - VPO[5:0] -
2nd parameter 1 0 1 - - VP1[5:0] -
3rd parameter 1 ? 1 - - VP2[5:0] -
4th parameter 1 0 1 - - VP4[5:0] -
5th parameter 1 ? 1 - - VP6[5:0] -
6th parameter 1 0 1 - - VP13[5:0] -
7th parameter 1 ? 1 - - VP20[5:0] -
8th parameter 1 0 1 VP36[3:0] | VP27[3:0] -
9th parameter 1 ? 1 - - VP43[5:0] -
10th parameter 1 0 1 - - VP50[5:0] -
11th parameter 1 ? 1 - - VP57[5:0] -
12th parameter 1 0 1 - - VP59[5:0] -
13th parameter 1 ? 1 - - VP61[5:0] -
14th parameter 1 0 1 - - VP62[5:0] -
15th parameter 1 ? 1 - - VP63[5:0] -

NOTE: “-“ Don’t care

Description [Set the gray scale voltage to adjustthe gamma characteristics-of the TET panel:
It apply to gamma curve selection for only activate when EXTC=1and GAM_R_SEL=1.
Restriction |-
Register
Status Availability
Available Normal Mode On, Idle Mode Off,\Sleep Out Yes
Normal Mode On; Ildle Mode On, Sleep Out Yes
Partial Mode Qn,. Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle. Mode On, Sleep Out Yes
Sleep In Yes
Default Stat Default Value
atus 1+~9= Parameter
Power On Sequence All “00”
S/W Reset All “00”
H/W Reset All “00”
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Flow Chart
GAMCTRP : Legend :
EOh : |
|
| |
Y | Iml |
[ b /)
1st parameter : arameter :
2nd parameter
................ | i
9th parameter : :
| .
| |
; |
= |
| transfer |
| |
L ]
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9.2.26 GMCTRNO (E1h): Gamma (‘-'polarity) Correction Characteristics Setting

Inst / Para D/CX | WRX | RDX | D7 D6 D5 D4 D3 D2 D1 DO | (Code)
GAMCTRNO 0 ? 1 1 1 1 0 0 0 0 1 (E1h)
1st parameter 1 ? 1 - - VNO[5:0] -

2nd parameter 1 0 1 - - VN1[5:0] -
3rd parameter 1 ? 1 - - VN2[5:0] -
4th parameter 1 0 1 - - VN4[5:0] -
5th parameter 1 ? 1 - - VNG[5:0] -
6th parameter 1 0 1 - - VN13[5:0] -
7th parameter 1 ? 1 - - VN20[5:0] -
8th parameter 1 0 1 VN36[3:0] | VN27[3:0] -
9th parameter 1 ? 1 - - VN43[5:0] -
10th parameter 1 0 1 - - VN50[5:0] -
11th parameter 1 ? 1 - - VN57[5:0] -
12th parameter 1 0 1 - - VN59[5:0] -
13th parameter 1 ? 1 - - VNG61[5:0] -
14th parameter 1 0 1 - - VNG62[5:0] -
15th parameter 1 ? 1 - - VNG63[5:0] -
NOTE: “-“ Don't care
Description [Set the gray scale voltage to adjustthe gamma characteristics-of the TET panel:
It apply to gamma curve selection for only activate when EXTC=1and GAM_R_SEL=1.
Restriction |-
Register
Status Availability

Available Normal Mode On, Idle Mode Off, Sleep Out Yes

Normal Mode On; Ildle Mode On, Sleep Out Yes

Partial Mode Qn,. Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle. Mode On, Sleep Out Yes

Sleep In Yes
Default Default Value

Status 1+~9~ Parameter
Power On Sequence All “00”
S/W Reset All “00”
H/W Reset All “00”
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Flow Chart
GAMCTRN : Legend :
Elh I I
: :
Y | Iml |
| |
1st parameter : :
2nd parameter
................ : :
Oth parameter : :
| |
| |
: ;
: Sequential :
| transfer |
| |
L |
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9.2.28 GAM_R_SEL (F2h):

Inst / Para D/CX | WRX | RDX | D7 D6 D5 D4 D3 D2 D1 DO (Code)
TRIMCTR 0 0 1 1 1 1 1 0 0 1 0 (F2h)
1% Parameter 1 0 1 - - - - - - - GAM_R_SEL | Write
NOTE: “-“ Don'’t care
Description GAM_R_SEL: Gamma adjustment EOh and E1h enable control
0: Disable. (Default)
1: Enable.
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 Oh
S/W Reset Oh
H/W Reset Oh
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10. Display Module Default Position

The default position of the display is always as follow, when MADCTR’s (36h) parameter is 00h.

Display driver

The 1st pixel on the display.

EﬁiZXﬂlixw“mmm RGB [RGB RGB RGB RGB RGB

i 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
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11. Power structure

11.1. Driver IC Operating voltages Specification

VGH (10.0V ~ 16.0V)

IAVDD AVDD (5.2V ~ 5.5V)

VDD=(2.6V~3.3V) ; /
\ Change Pump GVDD (3.0V ~ 5.0V)

Reference Voltage

VCOMH (2.5V ~5.0V)

Internal

Reference Voltage \ \ \

AGND=0V
VCOML (-2.5V ~ 0.0V}
VCL (-2.7V .~ -1.7V)
VGL (-16.0V.~=9.0V)
Fig. 11.1.1 Power Booster Level
Remark
1. AVDD supply. to all power source (exclude VGH, VGL)
2. Sodirce\output\range0-1V ~ AVDD:0.1V
Mkinear Range: 0:2V ~ AVDR702V,
(For alloutput voltage;-but exclude VGH, VGL)
4. Above operating voltages.
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11.2 Power Booster Circuit

11.2.1 VCI1 generate from VDD regulator

VDD So urce Output s1
® Circitt Back {X) |
Goo | S 396
$ Reference
Voltage [—  Vref )
VDD Gay reference circui
T Generator Bbck (Gamma)
Vref veH
A VDD
4
vazp Vref
P — GVDD
v &
v C Go:
AGND VRH
[4:0
AGND
—Baoostl A VTD
(x2) VCi
Vref
Set- Up1 *~—— ® VCOMH
BT2:.0] VMH6: CVMHJ—
DJ2.0] +VMOI6:
AGND
J VCOM
) T
(x4, x5, x6)vVA 1
(%3, x4, x5 Va1 V COML
(xT)vai
AGND| VML[6:( va-lv—
+VMOF6:0]
Set-Up 2,34
v l
VCL  Vref
BT20]
DQ2:0]
Ve G1
VGL Gate Output C ;) |
—> Circiut Bock G162
E; V DDI
G pot
= v
T - © NT30103
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11.2.2 VCI1 = VDD

VDD So urce Output §§ s1
® Circit Black I
Gioo | S 396
Reference
\oltage [—  Vref o
VDD Gy reference  circui
T Generat or Block (Gamma)
Vref Ve
] A VDD
VC[2:p]
Vref
>~— GVDD
v %2
C/a1J_
AGND VRH
vcp Eg (4]
AGND
—Boostl A VTD
(x2) vCil
Vref
Set- Upt — VCO MH
BT2:0] ® c I
Dg2:0] VMH6:0] 7
+VMOffe:
AGND
J VCOM
) T
(x4, x5, x6)va1
(3, x4, x-5Vva1 V COML
(x1)Vva1
AGID I__ VML[6: Cv
+VM Off6:0] I
Set-Up 2,34
v l
VCL Vref
BT20]
D20] o
VGL} Gate Output Qi) |
—> Circt Bleck G 162

VC

T GreL

E; Vv DDI
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Fg. 11.2.2 Power Booster Structure (2) VCH = VDD

Note: In this case, external power VDD < VCI1 setting value.
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11.2.3 EXTERNAL COMPONENTS CONNECTION

Pad Name Connection Rated (Min)Voltage Typical\:saalzzcitance
VDDI VDDI (Logic Power)
VDD VDD (Analog Power)
AGND Analog ground (Connect to GND)
DGND Digital ground (Connect to GND)
VCC Connect to Capacitor (Max 2V): VCC ------- |[--=----- GND 5.0V 1.0 uF
VCI1 Connect to Capacitor (Max 2.75V): VCI1 ------- |[----- GND 5.0V 1.0 uF
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 ------- |[-~------ C21N 6.0V 1.0 uF
C12P, C12N |Connect to Capacitor: C12P ------- [|-------- C12N 6.0V 1.0 uF
C11P, C11N |Connect to Capacitor: C11P ------- [|-------- C11N 6.0V 1.0 uF
AVDD Connect to Capacitor: AVDD ------- ||--=----- GND 6.0V 2.2 uF
VGH Connect to Capacitor: VGH ------- |[--=----- GND 18.0V 0.1 uF
VGL Connect to Capacitor: VGL ------- |[--=----- GND 16.0V 0.1 uF
VCL Connect to Capacitor: VCL ------- |[-------- GND 5.0V 1.0 uF
VREF Connect to Capacitor: VREF ------- ||-------- GND 6.0V 1.0 uF
GVDD Connect to Capacitor: GVDD ------- [|-------- GND 6.0V 1.0 uF
VCOMH Connect to Capacitor: VCOMH------- |-~ GND 6.0V 1.0 uF
VCOML Connect to Capacitor: VCOML ------- [|-------- GND 5.0V 1.0 uF
Schottky diode
VGL Connect to Schottky diode: VGL ------- » |-------- GND 30V VF<=0.4V at 20mA
VR>=30V
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12. Gamma structure
12.1 Gamma Correction Curve Circuit

12.1.1 Relationship between RAM Data and Output for TR-type default setting.
(Please refer to 9.2.27 ~9.2.28 for more detail)

Output Voltage (LCM=00, TR-type)
(%ff) VCOM = Low VCOM = High
Gamma 1 18 2.2 25 Gamma 1 18 2.2 25
0 O+ 3.490 3.490 3.490 3.490 VO- 0.260 0.260 0.260 0.260
1 V1+ 2.625 3.346 3.433 3.462 V1- 1.125 0.404 0.317 0.288
2 V2+ 2.394 3.173 3.346 3.433 V2- 1.327 0.577 0.404 0.317
3 V3+ 2.280 3.020 3.235 3.353 V3- 1.455 0.730 0.515 0.397
4 V4+ 2.173 2.876 3.130 3.278 V4- 1.574 0.874 0.620 0.472
5 V5+ 2.097 2.764 3.032 3.184 V5- 1.653 0.986 0.718 0.566
6 V6+ 2.026 2.660 2.941 3.098 V6- 1.726 1.090 0.809 0.652
7 V7+ 1.978 2.585 2.857 3.013 V7- 1.777 1.165 0.893 0.737
8 V8+ 1.929 2.509 2.772 2.928 V8- 1.827 1.241 0.978 0.822
9 VO+ 1.885 2.440 2.695 2.850 V- 1.872 1.310 1.055 0.900
0A V10+ 1.840 2.371 2.618 2.773 V10- 1.918 1.379 1.132 0.977
0B V11+ 1.800 2.308 2.547 2.702 V11- 1.960 1.442 1.203 1.048
0C V12+ 1.764 2.251 2.484 2.639 V12- 1.998 1.499 1.266 1.111
0D V13+ 1.731 2.201 2.428 2.582 V13- 2.031 1.549 1:322 1:168
OE V14+ 1.698 2.151 2.369 2.522 V14- 2.063 1.599 1.381 1.228
OF V15+ 1.664 2.102 2.311 2.462 V15- 2.094 1.648 1.439 1.288
10 V16+ 1.635 2.059 2.261 2.410 V16- 2.121 1.691 1.489 1.340
11 V17+ 1.606 2.017 2.211 2.359 V17- 2.149 1:733 1.539 1.391
12 V18+ 1.577 1.975 2.161 2.307 V18- 2.176 1.775 1.589 1.443
13 V19+ 1.553 1.939 2.119 2.264 V19- 2.199 1.811 1.631 1.486
14 V20+ 1.529 1.904 2.077 2.221 V20- 2.221 1.846 1.673 1.529
15 V21+ 1.505 1.873 2.042 2.179 V21- 2.243 1.877 1.708 1.571
16 V22+ 1.482 1.843 2.007 2.136 V22 2.265 1.907 1.743 1.614
17 V23+ 1.458 1.812 1.972 2.094 V23- 2.287 1.938 1.778 1.656
18 V24+ 1.435 1.781 1.937 2.052 \V24- 2.309 1.969 1.813 1.698
19 V25+ 1.411 1.751 1.902 2.009 V25- 2.330 1.999 1.848 1.741
1A V26+ 1.392 1.726 1.874 1:.975 V26- 2.348 2.024 1.876 1.775
1B V27+ 1.374 1.702 1.846 1.942 V27- 2.365 2.048 1.904 1.808
1C V28+ 1.355 1.676 1.817 1.908 V28- 2.384 2.074 1.933 1.842
1D V29+ 1.337 1.650 1.787 1.875 V29- 2.402 2.100 1.963 1.875
1E V30+ 1.318 1.624 1.757 1.842 V30- 2.421 2.126 1.993 1.908
1F V31+ 1.300 1.598 1.728 1.808 V31- 2.439 2.152 2.022 1.942
20 V32+ 1.281 1.572 1.698 1.775 V32- 2.458 2.178 2.052 1.975
21 V33+ 1.263 1.547 1.669 1.742 V33- 2.476 2.203 2.081 2.008
22 V34+ 1.244 1.521 1.639 1.709 V34- 2.495 2.229 2.111 2.041
23 V35+ 1.226 1.495 1.609 1.675 V35- 2.513 2.255 2.141 2.075
24 V36+ 1.207 1.469 1.580 1.642 V36- 2.532 2.281 2.170 2.108
25 V37+ 1.191 1:445 1.552 1.613 V37- 2.549 2.305 2.198 2.137
26 38+ 1.175 1.420 1.524 1.585 V38- 2.567 2.330 2.226 2.165
27 V39+ 1.160 1.396 1.496 1.556 V39- 2.584 2.354 2.254 2.194
28 V40+ 1.144 1.371 1.468 1.528 V40- 2.602 2.379 2.282 2.222
29 V41+ 1.128 1.347 1.440 1.499 V41- 2.619 2.403 2.310 2.251
2A V42+ 1.112 1.322 1.413 1.471 V42- 2.636 2.428 2.337 2.279
2B V43+ 1.096 1.298 1.385 1.442 V43- 2.654 2.452 2.365 2.308
2C V44+ 1.075 1.272 1.356 1.411 V44- 2.675 2.478 2.394 2.339
2D V45+ 1.054 1.247 1.328 1.379 V45- 2.696 2.503 2.422 2.371
2E V46+ 1.033 1.221 1.300 1.348 V46- 2.717 2.529 2.450 2.402
2F V47+ 1.012 1.195 1.272 1.316 V47- 2.738 2.555 2.478 2.434
30 V48+ 0.991 1.169 1.243 1.284 V48- 2.759 2.581 2.507 2.466
31 V49+ 0.970 1.143 1.215 1.253 V49- 2.780 2.607 2.535 2.497
32 V50+ 0.949 1.118 1.187 1.221 V50- 2.801 2.632 2.563 2.529
33 V51+ 0.928 1.090 1.155 1.190 V51- 2.822 2.660 2.595 2.560
34 V52+ 0.907 1.063 1.123 1.159 V52- 2.843 2.687 2.627 2.591
35 V53+ 0.886 1.035 1.092 1.127 V53- 2.864 2.715 2.658 2.623
36 54+ 0.860 1.001 1.052 1.088 V54- 2.890 2.749 2.698 2.662
37 V55+ 0.834 0.967 1.012 1.049 V55- 2.916 2.783 2.738 2.701
38 V56+ 0.808 0.933 0.973 1.010 V56- 2.942 2.817 2.777 2.740
39 V57+ 0.782 0.899 0.933 0.971 V57- 2.968 2.851 2.817 2.779
3A V58+ 0.750 0.857 0.894 0.923 V/58- 2.995 2.893 2.856 2.820
3B V59+ 0.713 0.808 0.848 0.868 V59- 3.027 2.942 2.902 2.867
3C V60+ 0.676 0.754 0.788 0.812 V60- 3.069 2.996 2.962 2.930
3D V61+ 0.635 0.692 0.721 0.750 V61- 3.115 3.058 3.029 3.000
3E V62+ 0.577 0.635 0.635 0.663 V62- 3.173 3.115 3.115 3.087
3F V63+ 0.519 0.519 0.519 0.519 V63- 3.231 3.231 3.231 3.231
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12.1.2 Relationship between RAM Data and Output for TM-type default setting.
(Please refer to 9.2.27 ~9.2.28 for more detail)

Data Output Voltage (LCM=01, TM-type)
(Hex) VCOM = Low VCOM = High
Gamma 1 1.8 2.2 25 Gamma 1 18 2.2 25
0 VO+ 4.550 4.550 4.515 4.550 VO- 0.210 0.210 0.280 0.245
1 V1+ 3.325 4.375 4.480 4.550 V1- 1.435 0.420 0.350 0.280
2 V2+ 3.150 4.025 4.305 4.480 V2- 1.645 0.770 0.490 0.350
3 V3+ 3.015 3.856 4.156 4.362 V3- 1.774 0.935 0.639 0.468
4 V4+ 2.889 3.697 4.017 4.251 V4- 1.895 1.089 0.778 0.579
5 V5+ 2.812 3.543 3.851 4.132 V5- 1.969 1.255 0.944 0.698
6 V6+ 2.740 3.399 3.697 4.021 V6- 2.038 1.409 1.098 0.809
7 V7+ 2.695 3.321 3.602 3.908 V7- 2.085 1.485 1.193 0.922
8 V8+ 2.649 3.243 3.507 3.795 V8- 2.132 1.562 1.288 1.035
9 VO+ 2.607 3.171 3.420 3.691 V- 2.175 1.632 1.375 1.139
0A V10+ 2.564 3.099 3.333 3.588 V10- 2.218 1.702 1.462 1.242
0B V11+ 2.526 3.034 3.254 3.493 V11- 2.258 1.765 1.541 1.337
0C V12+ 2.492 2.975 3.183 3.409 V12- 2.293 1.823 1.612 1.421
0D V13+ 2.461 2.923 3.120 3.333 V13- 2.324 1.874 1.675 1.497
OE V14+ 2.430 2.873 3.067 3.268 V14- 2.351 1.917 1.728 1.562
OF V15+ 2.399 2.824 3.013 3.202 V15- 2.378 1.961 1.782 1.628
10 V16+ 2.373 2.781 2.968 3.146 V16- 2.401 1.998 1.827 1.684
11 V17+ 2.346 2.738 2.922 3.090 V17- 2.424 2.035 1:873 1.740
12 V18+ 2.319 2.696 2.876 3.034 V18- 2.447 2.073 1.919 1.796
13 V19+ 2.297 2.660 2.838 2.987 V19- 2.466 2.104 1.957 1.843
14 V20+ 2.275 2.625 2.800 2.940 \V/20- 2.485 2.135 1.995 1.890
15 V21+ 2.257 2.597 2.766 2.902 V21- 2.506 2167 2.031 1.928
16 V22+ 2.239 2.568 2.731 2.864 V22- 2.527 2.200 2.067 1.966
17 V23+ 2.221 2.540 2.697 2.826 V283- 2.549 2.232 2.104 2.004
18 V24+ 2.203 2.512 2.663 2.788 V24- 2.570, 2.264 2140 2.042
19 V25+ 2.185 2.484 2.629 2.750 V25- 2.591 2.297 2176 2.080
1A V26+ 2.171 2.461 2.601 2.719 V26- 2.608 2.323 2.205 2.111
1B V27+ 2.157 2.438 2.574 2.689 V27- 2.625 2.349 2.234 2.141
1C V28+ 2.139 2.416 2.547 2.659 V28- 2.642 2.372 2.260 2.171
1D V29+ 2.121 2.394 2.520 2.629 V29- 2.659 2.396 2.287 2.201
1E V30+ 2.104 2.371 2.493 2.599 V30- 2.675 2.420 2.313 2.231
1F V31+ 2.086 2.349 2.466 2.569 V31- 2.692 2.444 2.340 2.261
20 V32+ 2.069 2.327 2439 2.539 \/32- 2.709 2.467 2.366 2.291
21 V33+ 2.051 2.304 2.412 2:509 V/33- 2.726 2.491 2.393 2.321
22 V34+ 2.034 2.282 2.385 2.479 V34~ 2.742 2.515 2.419 2.351
23 V35+ 2.016 2.260 2:358 2449 V35- 2.759 2.538 2.446 2.381
24 V36+ 1.999 2.237 2.332 2.419 V36- 2.776 2.562 2.472 2.411
25 V37+ 1.983 2.213 2.308 2.394 V37- 2.794 2.586 2.499 2.436
26 V38+ 1.968 2188 2.285 2.368 V38- 2.813 2.610 2.526 2.462
27 V39+ 1.952 2.163 2.262 2.343 V39- 2.831 2.634 2.553 2.487
28 V40+ 1.937 2:139 2.239 2.317 V40- 2.850 2.658 2.580 2.513
29 V41+ 1.921 2.114 2.216 2.291 V41- 2.868 2.682 2.606 2.539
2A V42+ 1.906 2.090 2.193 2.266 V42- 2.887 2.706 2.633 2.564
2B V43+ 1.890 2.065 2.170 2.240 V43- 2.905 2.730 2.660 2.590
2C V44+ 1.869 2.043 2.143 2.212 \V44- 2.923 2.750 2.683 2.618
2D V45+ 1.849 2.021 2.116 2.183 V45- 2.941 2.771 2.706 2.647
2E V46+ 1.828 1.999 2.090 2.155 V46- 2.959 2.791 2.729 2.675
2F VA4T7+ 1.807 1.976 2.063 2.127 V47- 2.976 2.812 2.752 2.703
30 V48+ 1.786 1.954 2.036 2.099 V48- 2.994 2.832 2.775 2.731
31 V49+ 1.766 1.932 2.009 2.070 V49- 3.012 2.853 2.798 2.760
32 V50+ 1.745 1.910 1.982 2.042 V50- 3.030 2.873 2.821 2.788
33 V51+ 1.724 1.883 1.952 2.012 V51- 3.052 2.901 2.851 2.818
34 V52+ 1.703 1.856 1.922 1.982 V52- 3.074 2.930 2.881 2.848
35 V53+ 1.682 1.830 1.892 1.952 V53- 3.097 2.958 2.911 2.878
36 V54+ 1.656 1.796 1.854 1.914 V/54- 3.124 2.993 2.949 2.916
37 V55+ 1.630 1.763 1.816 1.877 V55- 3.152 3.029 2.987 2.953
38 V56+ 1.603 1.729 1.779 1.839 V56- 3.180 3.064 3.024 2.991
39 V57+ 1.577 1.696 1.741 1.801 V57- 3.207 3.099 3.062 3.029
3A V58+ 1.541 1.657 1.704 1.756 V/58- 3.241 3.138 3.105 3.074
3B V59+ 1.499 1.612 1.661 1.702 V59- 3.280 3.183 3.156 3.128
3C V60+ 1.436 1.562 1.604 1.642 V60- 3.334 3.233 3.219 3.188
3D V61+ 1.365 1.505 1.540 1.575 V61- 3.395 3.290 3.290 3.255
3E V62+ 1.015 1.365 1.400 1.435 V62- 3.780 3.430 3.395 3.395
3F V63+ 0.525 0.490 0.630 0.560 V63- 4.270 4.305 4.165 4.270
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12.1.3 Relationship between RAM Data and Output for LV-type default setting.
(Please refer to 9.2.27 ~9.2.28 for more detail)

Data Output Voltage (LCM=10, LV-type)
(Hex) VCOM = Low VCOM = High
Gamma 1 1.8 2.2 25 Gamma 1 18 2.2 25
0 VO+ TBD TBD TBD TBD VO- TBD TBD TBD TBD
1 V1+ TBD TBD TBD TBD V1- TBD TBD TBD TBD
2 V2+ TBD TBD TBD TBD V2- TBD TBD TBD TBD
3 V3+ TBD TBD TBD TBD V3- TBD TBD TBD TBD
4 V4+ TBD TBD TBD TBD V4- TBD TBD TBD TBD
5 V5+ TBD TBD TBD TBD V5- TBD TBD TBD TBD
6 V6+ TBD TBD TBD TBD V6- TBD TBD TBD TBD
7 V7+ TBD TBD TBD TBD V7- TBD TBD TBD TBD
8 V8+ TBD TBD TBD TBD V8- TBD TBD TBD TBD
9 VO+ TBD TBD TBD TBD V9- TBD TBD TBD TBD
0A V10+ TBD TBD TBD TBD V10- TBD TBD TBD TBD
0B V11+ TBD TBD TBD TBD V11- TBD TBD TBD TBD
0C V12+ TBD TBD TBD TBD V12- TBD TBD TBD TBD
0D V13+ TBD TBD TBD TBD V13- TBD TBD TBD TBD
OE V14+ TBD TBD TBD TBD V14- TBD TBD TBD TBD
OF V15+ TBD TBD TBD TBD V15- TBD TBD TBD TBD
10 V16+ TBD TBD TBD TBD V16- TBD TBD TBD TBD
11 V17+ TBD TBD TBD TBD V17- TBD TBD TBD TBD
12 V18+ TBD TBD TBD TBD V18- TBD TBD TBD TBD
13 V19+ TBD TBD TBD TBD V19- TBD TBD TBD TBD
14 V20+ TBD TBD TBD TBD V20- TBD TBD TBD TBD
15 V21+ TBD TBD TBD TBD V21- TBD TBD TBD TBD
16 V22+ TBD TBD TBD TBD V22- TBD TBD TBD TBD
17 V23+ TBD TBD TBD TBD V23- TBD TBD TBD TBD
18 V24+ TBD TBD TBD TBD \/24- TBD TBD TBD TBD
19 V25+ TBD TBD TBD TBD V25- TBD TBD TBD TBD
1A V26+ TBD TBD TBD TBD V/26- TBD TBD TBD TBD
1B V27+ TBD TBD TBD TBD V27- TBD TBD TBD TBD
1C V28+ TBD TBD TBD TBD V28- TBD TBD TBD TBD
1D V29+ TBD TBD TBD TBD V29- TBD TBD TBD TBD
1E V30+ TBD TBD TBD TBD V30- TBD TBD TBD TBD
1F V31+ TBD TBD TBD TBD V31- TBD TBD TBD TBD
20 V32+ TBD TBD TBD TBD V/32- TBD TBD TBD TBD
21 V33+ TBD TBD TBD TBD V/33- TBD TBD TBD TBD
22 V34+ TBD TBD TBD TBD V34~ TBD TBD TBD TBD
23 V35+ TBD TBD TBD TBD V35- TBD TBD TBD TBD
24 V36+ TBD TBD TBD TBD V36- TBD TBD TBD TBD
25 V37+ TBD TBD TBD TBD V37- TBD TBD TBD TBD
26 V38+ TBD TBD TBD TBD V/38- TBD TBD TBD TBD
27 39+ TBD TBD TBD TBD V39- TBD TBD TBD TBD
28 V40+ TBD TBD TBD TBD V40- TBD TBD TBD TBD
29 V41+ TBD TBD TBD TBD V41- TBD TBD TBD TBD
2A V42+ TBD TBD TBD TBD V42- TBD TBD TBD TBD
2B V43+ TBD TBD TBD TBD V43- TBD TBD TBD TBD
2C V44+ TBD TBD TBD TBD V44- TBD TBD TBD TBD
2D V45+ TBD TBD TBD TBD V45- TBD TBD TBD TBD
2E V46+ TBD TBD TBD TBD V46- TBD TBD TBD TBD
2F VA7+ TBD TBD TBD TBD V47- TBD TBD TBD TBD
30 V48+ TBD TBD TBD TBD V48- TBD TBD TBD TBD
31 V49+ TBD TBD TBD TBD V49- TBD TBD TBD TBD
32 V50+ TBD TBD TBD TBD V50- TBD TBD TBD TBD
33 V51+ TBD TBD TBD TBD V51- TBD TBD TBD TBD
34 V52+ TBD TBD TBD TBD V52- TBD TBD TBD TBD
35 V53+ TBD TBD TBD TBD V53- TBD TBD TBD TBD
36 V54+ TBD TBD TBD TBD V54- TBD TBD TBD TBD
37 V55+ TBD TBD TBD TBD V55- TBD TBD TBD TBD
38 V56+ TBD TBD TBD TBD V56- TBD TBD TBD TBD
39 V57+ TBD TBD TBD TBD V57- TBD TBD TBD TBD
3A V58+ TBD TBD TBD TBD V58- TBD TBD TBD TBD
3B V59+ TBD TBD TBD TBD V59- TBD TBD TBD TBD
3C V60+ TBD TBD TBD TBD V60- TBD TBD TBD TBD
3D V61+ TBD TBD TBD TBD V61- TBD TBD TBD TBD
3E V62+ TBD TBD TBD TBD V62- TBD TBD TBD TBD
3F V63+ TBD TBD TBD TBD V63- TBD TBD TBD TBD
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12.1.4 Relationship between RAM Data and Output for MVA type default setting.
(Please refer to 9.2.27 ~9.2.28 for more detail)

Data Output Voltage (LCM=11, MVA-type)
(Hex) VCOM = Low VCOM = High
Gamma 1 1.8 2.2 25 Gamma 1 18 2.2 25
0 VO+ 4.500 4.500 4.500 4.500 VO- 0.312 0.312 0.312 0.312
1 V1+ 4.431 4.362 4.292 4.292 V1- 0.415 0.519 0.554 0.554
2 V2+ 4.327 4.188 4.119 4.050 V2- 0.519 0.658 0.762 0.796
3 V3+ 4.236 4.008 3.920 3.877 V3- 0.622 0.839 0.942 0.982
4 V4+ 4.150 3.838 3.733 3.715 V4- 0.718 1.008 1.112 1.157
5 V5+ 4.036 3.747 3.666 3.621 V5- 0.810 1.099 1.190 1.237
6 V6+ 3.929 3.663 3.604 3.534 V6- 0.895 1.184 1.262 1.312
7 V7+ 3.871 3.593 3.532 3.462 V7- 0.957 1.254 1.332 1.384
8 V8+ 3.813 3.523 3.460 3.390 V8- 1.018 1.324 1.402 1.456
9 VO+ 3.760 3.459 3.394 3.324 V9- 1.075 1.388 1.466 1.522
0A V10+ 3.706 3.394 3.328 3.258 V10- 1.132 1.452 1.531 1.588
0B V11+ 3.658 3.336 3.268 3.198 V11- 1.183 1.510 1.589 1.648
0C V12+ 3.614 3.284 3.213 3.144 V12- 1.229 1.563 1.641 1.702
0D V13+ 3.576 3.237 3.165 3.096 V13- 1.270 1.609 1.688 1.750
OE V14+ 3.528 3.199 3.123 3.053 V14- 1.318 1.647 1.730 1.793
OF V15+ 3.480 3.162 3.080 3.010 V15- 1.366 1.684 1.772 1.836
10 V16+ 3.439 3.130 3.043 2.973 V16- 1.407 1.717 1.807 1.873
11 V17+ 3.398 3.097 3.006 2.937 V17- 1.448 1.749 1:843 1.909
12 V18+ 3.357 3.065 2.969 2.900 V18- 1.489 1.781 1.879 1.946
13 V19+ 3.323 3.038 2.938 2.869 V19- 1.523 1.808 1.909 1.977
14 V20+ 3.288 3.012 2.908 2.838 V20- 1.558 1.835 1.938 2.008
15 V21+ 3.260 2.980 2.873 2.804 V21- 1.586 1:867 1.973 2.042
16 V22+ 3.233 2.948 2.839 2.770 V22- 1.614 1.899 2.007 2.076
17 V23+ 3.205 2.916 2.805 2.736 V23- 1.642 1.931 2.041 2.111
18 V24+ 3.177 2.884 2.771 2.701 V24- 1.670 1.963 2.076 2.145
19 V25+ 3.149 2.852 2.736 2.667 V25- 1.698 1.995 2110 2.179
1A V26+ 3.126 2.826 2.709 2.640 V26- 1.720 2.020 2.137 2.207
1B V27+ 3.104 2.800 2.681 2.612 V27- 1.742 2.046 2.165 2.234
1C V28+ 3.080 2.775 2.658 2.589 V28- 1.766 2.073 2.190 2.257
1D V29+ 3.057 2.750 2.634 2.565 V29- 1.790 2.100 2.215 2.281
1E V30+ 3.033 2.725 2.611 2.542 V30- 1.813 2126 2.240 2.304
1F V31+ 3.009 2.700 2.587 2.518 V31- 1.837 2.153 2.265 2.328
20 V32+ 2.986 2.675 2.564 2.495 \V/32- 1.861 2.180 2.291 2.351
21 V33+ 2.962 2.649 2.541 2471 V/33- 1.884 2.207 2.316 2.375
22 V34+ 2.938 2.624 2.517 2.448 V34~ 1.908 2.234 2.341 2.398
23 V35+ 2.914 2.599 2494 2424 V35- 1.932 2.260 2.366 2.422
24 V36+ 2.891 2.574 2.470 2.401 V36- 1.955 2.287 2.391 2.445
25 V37+ 2.869 2.552 2.449 2.379 V37- 1.978 2.307 2.411 2.467
26 V38+ 2.846 2531 2.427 2.358 V38- 2.000 2.326 2.430 2.488
27 V39+ 2.824 2:509 2.405 2.336 V39- 2.022 2.345 2.449 2.510
28 V40+ 2.802 2:488 2.384 2.315 V40- 2.045 2.365 2.469 2.531
29 V41+ 2.779 2.466 2.362 2.293 V41- 2.067 2.384 2.488 2.553
2A V42+ 2.757 2.445 2.341 2.272 V42- 2.089 2.404 2.508 2.575
2B V43+ 2.735 2.423 2.319 2.250 V43- 2.112 2.423 2.527 2.596
2C V44+ 2.708 2.399 2.296 2.225 V44- 2.138 2.447 2.550 2.621
2D V45+ 2.681 2.374 2.273 2.201 V45- 2.165 2472 2.573 2.646
2E V46+ 2.654 2.350 2.250 2.176 V46- 2.192 2.496 2.596 2.670
2F VA4T7+ 2.627 2.326 2.227 2.151 V47- 2.219 2.520 2.620 2.695
30 V48+ 2.600 2.302 2.203 2.126 V48- 2.246 2.545 2.643 2.720
31 V49+ 2.573 2.277 2.180 2.102 V49- 2.273 2.569 2.666 2.745
32 V50+ 2.546 2.253 2.157 2.077 V50- 2.299 2.593 2.689 2.769
33 V51+ 2.524 2.228 2.125 2.047 V51- 2.323 2.618 2.721 2.800
34 V52+ 2.502 2.203 2.092 2.016 V52- 2.346 2.643 2.754 2.830
35 V53+ 2.480 2.178 2.060 1.986 V53- 2.370 2.669 2.786 2.860
36 V54+ 2.452 2.146 2.019 1.948 V/54- 2.399 2.700 2.827 2.898
37 V55+ 2.425 2.115 1.979 1.910 V55- 2.428 2.731 2.867 2.936
38 V56+ 2.397 2.083 1.938 1.872 V56- 2.458 2.763 2.908 2.974
39 V57+ 2.369 2.052 1.898 1.835 V57- 2.487 2.794 2.948 3.012
3A V58+ 2.326 1.995 1.838 1.499 V/58- 2.528 2.859 3.008 3.347
3B V59+ 2.275 1.928 1.768 1.108 V59- 2.575 2.933 3.078 3.738
3C V60+ 2.231 1.819 1.311 0.880 V60- 2.634 3.035 3.535 3.967
3D V61+ 2.181 1.696 0.796 0.623 V61- 2.700 3.150 4.050 4.223
3E V62+ 2.077 0.865 0.588 0.519 V62- 2.769 3.981 4.258 4.327
3F V63+ 0.485 0.485 0.485 0.485 V63- 4.362 4.362 4.362 4.362
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Gamma Curve

—— Gamma=1
—®— Gamma=1.8

Gamma=2.2
Gamma=2.5
Fig. 5.9.3 Gamma Curve according to-the GCO to GC3 bit
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VG
VO+(V63-)
|
I
: / Positive curve
I
oI
3!
SQ I
g |
ol
|
|
: \ Negative curve
|
V63+(V0-)
VSS
00h 10h 20h 30h 3Fh
RAM data (Hex)

Fig. 5.9.4 Relationship between RAM data.and output level

Source output

VCoM w

Fig. 5.9.5 Relationship between source output and VCOM
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13. Example Connection with Panel direction and Different Resolution

13.1 Application of connection with panel direction (When GM="00")

Case 1: (This is default case)

- 15! Pixel is at Left Top of the panel
- RGB filter order = RGB

G161 -
3 s7 $390 G2 o .
- Direction default setting (H/W)
SMX= 0
SMY = 0
SRGB= 0
o oth 0h - 7Dh 7Eh  7Fh
N
61 ] > S1 = Filter R
/ & S2 = Filter G
T S3 = Filter B
o 4
— 1% Pixel
/ G4 . —
/ - Display direction control (S/W)
- X- Mirror control by MX
/ -Y- Mirror control by MY
/ - XY- Exchange control by MV
4
/ g
4
/ IC (\Bump down) CF Glass
\ LCD Front side
G157 [ 1 ¢
I ,_h:J { I
G 15 T k d
_ X
—_— o G160 TFT Glass

Case 2:
- 1St Pixel\is at_Left Top of the panel
- RGB filter order = BGR

G161 A%
G3 s7 S 390 &
Direction default setting (H/W)
SMX =0
SMY = 0
SRGB = 1
oh ot o2y — - — 7Dh 7Eh 7Fh
G | = S1 = Filter B
/ G2 S2 = Filter G
AV 83 = Filter R
G
—— 1% Pixel /
/ G4
/ - Display direction control (S/W)
/ - X- Mirror control by MX
- Y- Mirror control by MY
/ - XY- Exchange control by MV
4
//
7
IC ( Bump down) Fal
\ LCD Front side CF Glass
G157 L 1 ¢
a1l ,_h:J [ I
G159 — T TR
L | - G160 TFT Glass
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Case 3:
18t Pixel is at Righ Bottom of the panel
- RGB filter order = RGB

G161 G160

& s7 S 390 &z

- Direction default setting (H/W)
SMX = 1

SMY = 1

SRGB= 0

0th _ 02h — - — 7Dh 7Eh 7Fh
G1ﬂ= 1 S1 = Filter R

A - S2 = Filter G
. 74 S3 = Filter B

/ - Display direction control (S/W)
/ - X- Mirror control by MX
-Y- Mirror control by MY

/ - XY- Exchange control by MV

/ IC ( Bump down) CF Glass

\ LCD-Front side
, ¥

G157 15t Pixel [
a1 ,_h:J [ I
G 15¢ / i —_ T T K
Sted TFT Glass

Case 4:

13t Pixel is at_Righ Bottom of the panel

- RGB filter order = BGR

G161 5160
& s7 5390 €2
- Direction default setting (H/W)
SMX = 1
SMY = 1
SRGB= 1
' == - IDh 7Eh 7Fh
00h 01h _ 02h ‘
Gl-= | S1= Filter B
A @ 2 = Filter G
- 74 S3 = Filter R
/| o
/ - Display direction control (S/W)
/ - X- Mirror control by MX
- Y- Mirror control by MY
/ - XY- Exchange control by MV
4
//
4
/ IC ( Bump down) CF Glass
\ LCD Front side
G157 15t Pixel [ 1 ¢
e ,_h:J [ I
G 15 b TR
) TFT Glass
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13.2 Application of connection with Different resolution

Case 1 of Resolution (128RGB x 160) (GM1, GM0 = “00”) RAM size=128 x 160 x 18-bits (Used)
Display size = 128RGB x 160

1). Example for SMX=SMY="0’

G 161 & 160
5 s7 S 390 2
GRAM size (128x160x18-bits) 0, 0)/
0oh 01h 02h --- --- --- -——- - 7Dh 7Eh 7Fh 00h 0lh  O02h  c e e e 7Dh 7Eh 7Fh
BT FF T ——— 1T Il —me
00t ™~ L ! / G2
00m (0’0) s 15t Pixel /
// o
—) 7
7
A
(127,159)
9 DH G158
9 EH| ~ G 159
9FH — = T 1 T T 6160
(127, 159)
- Display direction control (S/W)
- X- Mirror control by MX - Direction default setting (H/W)
- Y- Mirror control by MY SMX = 0
- XY- Exchange control by MV SMY = 0
SRGB.=0
2). Example for SMX=SMY="1"
G161 G160]
= s7 5390 &
(127 ,159)
GRAM size (128x160x18-bits)
00h  01h 02h--- === --- --- === 7Dh 7Eh 7Fh ooh Oth  02h . . . . 7Dh 7Eh  7Fh
000h -
00th < 4 &2
00h O‘O)\ {3 /v
~ / / o
- /
[~ /
~ /
\[l /
~ /
A 7
N~ /|
7 T~ 7
/ = )4
/ ~/
/ N~
(127,159) / c15 ~
9DH / St o G138
1 ixel=
9EH ~ G 159 b
9FH — - G160
(0,0
Display direction control (S/W)
- X- Mirror control by MX - Direction default setting (H/W)
- Y- Mirror control by MY SMX = 0
- XY- Exchange control by MV SMY = 0
SRGB = 0
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Case 2 of Resolution (120RGB x 160) (GM1, GMO = “01”) RAM size=120 x 160 x 18-bits (Used)
Display size = 120RGB x 160

1). Example for SMX=SMY="0’

Sicl G160
3 s7 S366 €z
(0,0/
GRAM size (120x160x18-bits)
00h 01h 02h --- --- 76h 77h - 7Eh 7Fh 00h 01h 02 - - - ~_msh e 7m
1
00 — T T | T — — 71 — > ]
! DN / &
oo 0 0) a3 1% Pixel /
» / o
—) /
7
4
(119, 159) oteg
9D G158
9 EH N 1 % G15! .
9 FH ’-——'——'St'—'____‘_—_______ T— T > G160
Unused area ( ]_]_\9’ 159)
:X_D:\:ﬁ:gg’c‘ii;frz‘ligg Contre 2R Direction défault setting (H/W)
- Y- Mirror control.by MY 2m¢f g
- XY- Exchange control by:MV SRGB = 0
2). Example for SMX=SMY="1’
G161 G160
63 s7 S 366 2
GRAM size (120x 160x 18- bits) (119'159)
00h 01h 02h --- --- --- === --- 75h 76h 77h 00h 0th 02h - -  —  7Dh 7Eh_’Fh
oom% Gl.:ll —
00th /4 P o
oon 0,0)\ @3 /'
S~ / / G4
- /
N /
1. /
\l /
~/ /
/T~ /
~ /
/ = 7
/ ~./
/ ™~
119,159) 6157] ~
9DH : G158
15t Pixet
9EH N G159 T —_—
9FH — G160
- Display direction control(S/W) \0 0
- X- Mirror control by MX Di ion defaul ing(H/W ( ! )
- Y- Mirror control by MY -SMX |£e<1:tlon efault setting( )
- XY- Exchange control by MV SMY ; 1
SRGB= 0
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Case 3 of Resolution (128RGB x 128) (GM1, GMO0 = “10”) RAM size=128 x 128 x 18-bits (Used)
Display size = 128RGB x 128

1). Example for SMX=SMY="0’

G129 G12
; . B et ss  ©2
GRAM size (128x128x18-bits)
0,0 /
00h 01h 02h --- - 76h 77h --- 7Eh 7Fh ( \

- - -~ Q1h 02h --- --- 76hw77h - 7EE 7F
ooay ﬁ | |_ VS 1 >
o014 [N / G2
wal(0,0) N »

— 1% Pixel
/ G4

| /.
(127,127 4
7EN M ) 4
\ ///

/
N

G124
9Dl
G126
9ENH G12
9Fh S G128
\
Unu sed area (127,127)
DlsRAIay dlrectlon control (S/W) - Direction.default setting (H/W)
irror control by MX SMX=0
- Y-Mirror-control by MY SMY=0
- XY-Exchange coritrol by MV SRGB=0
2). Example for SMX=SMY="1’
G129 G12¢
GRAM size (128x 128x18-hits) G3 57 S

00h 01h O2h ----- 76h 7 -~ 7Eh 7Fh \ 2o ec 760 770 | e | 7ER] TER
000’
| J wGQ
002 (0,0 GY
I~ ¥ G4
(127,127) //
[ /
7Eh ~ //
7Fh /
4
L/
9! G125 N
.3 / G126
9El \ c121__/ _ |
o - - \‘q
\
Unu sed area (127,127)
- D|s lay direction control (S/W - Direction default setting (H/W)
R/Ilr%/or control by MX ( ) SMXf 0
- Y-error control by MY SMY=0
- XY-Exchange control by MV SRGB=0
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Case 4 of Resolution (132RGB x 162) (GM1, GMO = “11”) RAM size=132 x 162 x 18-bits (Used)

Display size = 132RGB x 162

1). Example for SMX=SMY="0’

G 161 o 16
Gt st S 396 G2
GRAM size (132x162x18-bits) 0.0 —\‘
00h 01h 02h --- --- --- --- --- 81h 82h 83h 00h 01h  02h . .. 81h g2h 83h
000 —]—— 1t 1T —7|— % i >
001 ] L l / G2
00h (0,0) & 1St Pixel /
/ o
) /
yas
A
(131,161) G159
9 FH G 160
AOH| b G161
AlH - T 1T — — /11 _’_>-lewez_
(1131, 161)
Display direction control (S/W)
- X~ Mirror control by MX - Direction'default setting-(H/W)
- Y- Mirror control by MY SMX = 0
- XY- Exchange control by MV SMY = 0
SRGB = 0
2). Example for- SMX=SMY='1’
G161 G167
[} st S396 G2
(131 ,161)
GRAM size (132x162x18-bits)
00h  01h 02h--- --- --- --- --- 81h 82h 83h 00h 0th_ 02h 81h 82h  83h
000h 61 -
00th < 4 &2
002n 0,0)\ éz /
~ / / o
- /
I~ /
1 7
\I] /
~ /
A g 7
/0 T~ /
/ = 7
/ ~/
/ N~
(131,161) / G159 ~
9FH / . G160
15t Pixel=t
AOH ~ G 161 N
ATH = G162
(0,0
Display direction control (S/W)
- X- Mirror control by MX Direction default setting (H/W)
- Y- Mirror control by MY SMX = 0
- XY- Exchange control by MV SMY =0
SRGB = 0
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13.3 Application of connection with NT39103 and LCM

o

(1) PADA
21; PADEL PADB!
1) PADA

(1) EXTC FADR
()DGNDO

00

Shorted or not [

!
Shorted or not T

(1) I
(1) VDDIO
(1) 1M

(1) 'DGNDO

(1) In
(1) VDDIO
(1)P68

(1) DGNDO
(1) RCMN
(1) vDDIO
(1) RCM
(1) DGNDO
(1) SRGB
(1) VDDIO
(1) SMX

(1) DGNDO
(1) sMY

2 oo

(1) DGNDO
(1) REV
(1) vDDIO
(1) RL
(1) DGNDO

-
0l
(PPO)
B9

I

T e 1

(1) TB
(1) vDDIO
(1) SHUT

32IN0S

1) LCM)
(1) VvDDIO
(1) Lcm

(1) DGNDO
(1) D178

(1) DGNDO
(1) ~TESEL
(1)D7-0

(5) DUMMY.
(1) 0SC
(1).TE DUM
(1)-CsX

(1) RDX

(1) WRX
(1) SDA
(1)65

(1) SPAW
(1) RESX
(1). 'DGNDO
(1) DCX

(1) DGNDO
(1) PCLK
(1) DGNDO
(1) DE

MM

Illlil O & UIIIUUIIIIII[h fhﬂ 0 0 o e P thlhlilfhfhdlﬂlﬂlﬂﬂﬂﬂ (003 6T CYETTI DO I 00 E T C ﬂUDDBIhIh

D17

»n

OPRER

}
:
:
'
I8
F
F
T
[
T
[
f
i
1
T
1
T
|
|
|
f
]
T
I
|

OPEN

] L L L1 !

St DD

(1) HS

(1) Vs

(3) DUMMY
(7) DGND
(6) VDDI

(3) vee

(3) veL

(6) AGND
(5) VDD

(3) VREF
(2) DUMMY
(5) AVDD
(3) GVDD 539
(3)C1P
(3)C1IM
(3)c12p
(3)Cl2m DUM

VDD

44 4 H == e

@Tm
[

00---0

(2)C2P
(2)c22m
(2)c2®
(2)C2av

(3) VGL

(3) VGH

(3) VCOMH
(3) VCOML
(1) PADB
(3) vcoM
(1) PADR
(1) PADR

1)

[alaln}
THH

1 [
nnqlnu-—————————————————uTn
92In0S

(usn3)
£)129)

— 1<

— T
CI=LOUF C2=22uf

PADB
PADR

[

B

NT39103  Bumps Up H'}I

NOTE1) To use extended command set like MTP program,EXTC should be connected to VDDI.
NOTEZ2) Application of 128RGB x160, MVA LC type, and MCU interface made
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13.4 INSTRUCTION SETUP FLOW

13.4.1 Initializing with the Built-in Power Supply Circuits

[ Initializing Start (Power ON)

A 4

H/W Rest
+ Powerlnput: VSS, AVSS, VDDI, and VDD (Any order)
Wait Until Power Stabilization

+ RESX= “L”
Waitfor morethan 10 «s
+ RESX= “H’

A 4

Power Supply Set
. SLPOUT (Sleep mode OFF & OSC/Booster On)

A

« INVON / INVOFF (Display Inversion / Normal Set)

- IDMON / IDMOFF (ldle Mode On/Qff)

« PTLAR /PTLON /PTLOFF (Partial Area Set' & Partial On/Off)
- Partial start/end line set (PSB, PEB)

+ SCRLAR (Area-Scroll-Set)

+ VSCSAD (Scroll Start’Address Set
- Scrollstart-address (SSA)
+ MADCTR (memory-Data Access Control)

(ML) and-RGB order
« COLMOD (Interface Pixel Format Set)
* RGBSET (4k Color and 256-color position set)
- Red/green/blue mapping data set

Display Environment Set2 (M+het used,‘can be'skipped)

- Topfixed area, scroll area'and bottom fixed area set (TFA, VSA, BFA)

- Row direction (MY), column direction (MX), address direction (V), scan direction

A

Display Data Write & Display On
« RASET / CASET (Row/Column Address Set)

* RAMWR (Memory Data Write)
Waitfor morethan  120ms after power control command
- DISPON (Display ON)

- Start/end row address set (YS, YE), Start/end column address set (XS, XE)

A

[ Initializing End

Fig. 13.4.1 Initializing with the built-in power supply circuits

The initializing sequence does not have any effect on the display. The display is in its normal background color during the

initialization.
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13.4.2 Power OFF Sequence

{ Power OFF Start (Without H/'W Reset) J

«  DISPOFF (Display OFF)
All of the common & segment pins become VC potential

« SLPIN (Sleep IN)
All the  liquid crystal power supply circuits and oscillator cireuit become OFF

A4
Stop the Power Supply: VDDI and VDD stop (any order)

Y
{ Power OFF End J

[ Power OFF Start (With H/W Reset) J

« RESX = “I"
Wait for more than 104« s
« RESX = “H”

A 4

Stop the Power Supply: VDDI and VDD stop (any order)

\ 4
[ Power OFF End }

Fig. 13.4.2 Power OFF sequence
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14 Chip Information
-Chip Size= 13500um x 700um (include Scripe Lne)
-Chip Size can shrink Y-side
-Chip Thickness = 400um (Type)
-Bump height= 15um
14.1 Bump Information
14.1.1 Output Bump Dimension (Source/ Gate /Dummy)
Boundary (include scribe Lane)
Fig. 14.1.1 Output Bump Dimension
Item Symbol Size
Bump pitch A 22um
Bump width C 21um
Bump height H 96um
Bump gap1 (Vertical) J 35um
Bump gap2 (Horizontal) K 23um
Bump area CxH 2016um?2
Chip Boundary(include scribe Lane) L 70um
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14.1.2 Input Bump Dimension

NT39103

sle €2 o « C2 o
N
H
<> y
K2 K
Fig. 14.1.2 Input Bump Dimension
Item Symbol Size
Bump pitch 1 A1 82.5um
Bump pitch 2 A2 64um
Bump width 1 C1 55um
Bump width 1 Cc2 50um
Bump height H 96um
Bump gap K 14um
Bump gap1 K1 9um
Bump gap2 K2 27.5um
Bump area 1 C1xH 5280um?2
Bump area 2 C2xH 4800um2
Chip Boundary(include scribe Lane) L 70um
14.2 Alignment Mark Information
L L Unit: um
A - A
< N o R
A D D [
Y © |
c C A
A y'y —
D D
> - A e e 3 <
K c|c|b Dl cfc]|c|p
Alignment mark L (“T” type) Alignment mark R (“+” type)
I:I AL layer I:I Clearance area I:I Polyimide area I:I Gap
Fig. 3.1 IC Alignment Mark Dimension
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
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14.3 Bump Location and Dimension

Short by Short by
Chip Inltvernal 13500um Chip Ir)‘\ternal
315_5“0_5\326.(771)‘22:1 (80-1722=1738,  (8-1y22=154 _, {396+5-1)*22=8800 B-1y22=154 {80-1y22=1738 (771)'223‘132. 315.5+10.5=326
I g;f I T T
______ _ I
L]} il 0on L JuHY | 10 on
6161'6159'3157"""G3’G1mny_@;up 81,82, srerrerensneeeens $197, 5198 S193, S194, --ervvveermrereesierereiene. 5395, Ssggmmy s 2
Ittt TV . . J——"
/’ 84, 80 \“‘\ VIeW POInt : ) - 2\" Output Pad Dimension
©00) [] Diagnostic Pad 7/ Ay
700um (x .:95} T~ B Source Pad { | %Y
B Gate Pad i 35§ 175
., 551551 I'ss e % %
iR S RN |, =
E v B routras S 0o
B Dummy Pad %2321, .
86
Sgg
95 95
s /
1
ol 261u \ _______________ ~13047um e 261um
,"‘—‘_ - o -ii‘\\ ,-"—— o €\ W)
S8 B8 BN B8 M
SOOE 8 &£ &8 0N e \E, \E \\
1 - \ / \
i % {96 )
\‘ I’ \ 1
AN — e N Fd
“so|s0] |s0| |ss| |ss| L7 o 155 55551 | 50| | 50| e
Sl 5 5 .- ARSI 24 <
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14.4 Pad Coordinate

Table 14.4.1 Pad Center Coordinates
No Name X Y No Name X Y
1 PADA1 -6464 -232 51 TESEL -2480 -232
2 PADB1 -6400 -232 52 D7 -2400 -232
3 PADAO -6320 -232 53 D6 -2320 -232
4 EXTC -6240 -232 54 D5 -2240 -232
5 DGNDO 6160 -232 55 D4 -2160 -232
6 IMO -6080 -232 56 D3 -2080 -232
7 VDDIO -6000 -232 57 D2 -2000 -232
8 IM1 -5920 -232 58 D1 -1920 -232
9 DGNDO -5840 -232 59 DO -1840 -232
10 IM2 -5760 -232 60 TESTDA[6] -1760 -232
1 VDDIO -5680 -232 61 TESTDA[5] -1680 -232
12 P68 -5600 -232 62 TESTDA[4] -1600 -232
13 DGNDO -5520 -232 63 TESTDA[3] -1520 -282
14 RCMO -5440 -232 64 TESTOSC -1440 -232
15 VDDIO -5360 -232 65 0sC 1360 232
16 RCM1 -5280 -232 66 TE -1280 -232
17 DGNDO -5200 -232 67 CSX -1200 -232
18 SRGB -5120 -232 68 RDX -1120 -232
19 VDDIO -5040 -232 69 WRX 1040 -232
20 SMX -4960 -232 70 SDA -960 -232
21 DGNDO -4880 -232 71 GS 1880 -232
22 SMY -4800 -232 72 SPI4W -800 -232
23 VDDIO -4720 -232 73 RESX 720 -232
24 IDM -4640 -232 74 DGNDO -640 -232
25 DGNDO -4560 -232 75 DCX -560 -232
26 REV -4480 -232 76 DGNDO -480 -232
27 VDDIO -4400 -232 77 PCLK -400 -232
28 RL 4320 232 78 DGNDO -320 -232
29 DGNDO -4240 -232 79 DE -240 -232
30 B -4160 -232 80 HS -160 -232
31 VDDIO -4080 -232 81 VS -80 -232
32 SHUT -4000 -232 82 TESTDA[2] 0 -232
33 DGNDO -3920 -232 83 TESTDA[1] 80 -232
34 GM1 -3840 -232 84 TESTDA[0] 160 -232
35 GMO -3760 -232 85 DGND 240 -232
36 LCMO -3680 -232 86 DGND 304 -232
37 VDDIO -3600 -232 87 DGND 368 -232
38 LCM1 -3520 -232 88 DGND 432 -232
39 DGNDO -3440 -232 89 DGND 496 -232
40 D17 -3360 -232 90 DGND 560 -232
41 D16 -3280 -232 91 DGND 624 -232
42 D15 -3200 -232 92 VDDI 704 -232
43 D14 -3120 -232 93 VDDI 768 -232
44 D13 -3040 -232 94 VDDI 832 -232
45 D12 -2960 -232 95 VDDI 896 -232
46 D11 -2880 -232 96 VDDI 960 -232
47 D10 -2800 -232 97 VDDI 1024 -232
48 D9 -2720 -232 98 VCC 1104 -232
49 D8 -2640 -232 99 VCC 1168 -232
50 DGNDO -2560 -232 100 VCC 1232 -232
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Table 14.4.1 Pad Center Coordinates (continued)

No Name X Y No Name X Y

101 VCI1 1312 -232 151 C22P 4768 -232
102 VClI1 1376 -232 152 C22N 4848 232
103 VClI1 1440 -232 153 C22N 4912 232
104 AGND 1520 232 154 C23P 4992 232
105 AGND 1584 232 155 C23P 5056 232
106 AGND 1648 232 156 C23N 5136 232
107 AGND 1712 232 157 C23N 5200 232
108 AGND 1776 -232 158 VGL 5280 -232
109 AGND 1840 -232 159 VGL 5344 -232
110 VDD 1920 -232 160 VGL 5408 -232
1M1 VDD 1984 -232 161 VGH 5488 232
12 VDD 2048 -232 162 VGH 5552 232
13 VDD 2112 -232 163 VGH 5616 232
114 VDD 2176 -232 164 VCOMH 5696 -232
115 VREF 2256 -232 165 VCOMH 5760 -232
116 VREF 2320 -232 166 VCOMH 5824 232
17 VREF 2384 -232 167 VCOML 5904 -232
18 TEST 2464 -232 168 VCOML 5968 232
19 VPRER_OUT 2544 -232 169 VCOML 6032 232
120 AVDD 2624 -232 170 PADBO 6112 232
121 AVDD 2688 -232 171 VCOM 6192 232
122 AVDD 2752 232 172 VCOM 6256 -232
123 AVDD 2816 232 173 VCOM 6320 -232
124 AVDD 2880 -232 174 PADA2 6400 -232
125 GVDD 2960 =232 175 PADB2 6464 -232
126 GVDD 3024 -232 176 PADA3 6424 232
127 GVDD 3088 =232 177 Dummy4 6402 101
128 C11P 3168 -232 178 PADB3 6380 232
129 C11P 3232 2232 179 Dummy5 6358 101
130 C11P 3296 -232 180 Dummy6 6336 232
131 C11IN 3376 -232 181 G162 6314 101
132 C1IN 3440 -232 182 G160 6292 232
133 C1IN 3504 -232 183 G158 6270 101
134 C12P 3584 -232 184 G156 6248 232
135 C12P 3648 -232 185 G154 6226 101
136 C12P 3712 -232 186 G152 6204 232
137 C12N 3792 -232 187 G150 6182 101
138 C12N 3856 -232 188 G148 6160 232
139 C12N 3920 -232 189 G146 6138 101
140 AGND 4000 -232 190 G144 6116 232
141 AGND 4064 -232 191 G142 6094 101
142 AGND 4128 -232 192 G140 6072 232
143 VCL 4208 -232 193 G138 6050 101
144 VCL 4272 -232 194 G136 6028 232
145 VCL 4336 -232 195 G134 6006 101
146 C21P 4416 -232 196 G132 5984 232
147 C21P 4480 -232 197 G130 5962 101
148 C21N 4560 -232 198 G128 5940 232
149 C21N 4624 -232 199 G126 5918 101
150 C22P 4704 -232 200 G124 5896 232
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Table 14.4.1 Pad Center Coordinates (continued)
No Name X Y No Name X Y
201 G122 5874 101 251 G22 4774 101
202 G120 5852 232 252 G20 4752 232
203 G118 5830 101 253 G18 4730 101
204 G116 5808 232 254 G16 4708 232
205 G114 5786 101 255 G14 4686 101
206 G112 5764 232 256 G12 4664 232
207 G110 5742 101 257 G10 4642 101
208 G108 5720 232 258 G8 4620 232
209 G106 5698 101 259 G6 4598 101
210 G104 5676 232 260 G4 4576 232
211 G102 5654 101 261 G2 4554 101
212 G100 5632 232 262 Dummy7 4532 232
213 G98 5610 101 263 Dummy8 4510 101
214 G96 5588 232 264 Dummy9 4488 232
215 G94 5566 101 265 Dummy10 4466 101
216 G92 5544 232 266 Dummy11 4444 232
217 G90 5522 101 267 Dummy12 4422 101
218 G88 5500 232 268 S396 4400 232
219 G86 5478 101 269 S395 4378 101
220 G84 5456 232 270 S394 4356 232
221 G82 5434 101 271 S393 4334 101
222 G80 5412 232 272 $392 4312 232
223 G78 5390 101 273 S391 4290 101
224 G76 5368 232 274 $390 4268 232
225 G74 5346 101 275 $389 4246 101
226 G72 5324 232 276 S388 4224 232
227 G70 5302 101 277 S387 4202 101
228 G68 5280 232 278 S386 4180 232
229 G66 5258 101 279 S385 4158 101
230 G64 5236 232 280 S384 4136 232
231 G62 5214 101 281 S383 4114 101
232 G60 5192 232 282 $382 4092 232
233 G58 5170 101 283 S381 4070 101
234 G56 5148 232 284 S380 4048 232
235 G54 5126 101 285 S379 4026 101
236 G52 5104 232 286 S378 4004 232
237 G50 5082 101 287 S377 3982 101
238 G48 5060 232 288 S376 3960 232
239 G46 5038 101 289 S375 3938 101
240 G44 5016 232 290 S374 3916 232
241 G42 4994 101 291 S373 3894 101
242 G40 4972 232 292 S372 3872 232
243 G38 4950 101 293 S371 3850 101
244 G36 4928 232 294 S370 3828 232
245 G34 4906 101 295 S369 3806 101
246 G32 4884 232 296 S368 3784 232
247 G30 4862 101 297 S367 3762 101
248 G28 4840 232 298 S366 3740 232
249 G26 4818 101 299 $365 3718 101
250 G24 4796 232 300 S364 3696 232
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Table 14.4.1 Pad Center Coordinates (continued)
No Name X Y No Name X Y
301 S363 3674 101 351 $313 2574 101
302 S362 3652 232 352 S312 2552 232
303 S361 3630 101 353 S311 2530 101
304 S360 3608 232 354 S310 2508 232
305 $359 3586 101 355 S309 2486 101
306 $358 3564 232 356 S308 2464 232
307 S357 3542 101 357 S307 2442 101
308 S356 3520 232 358 S306 2420 232
309 S355 3498 101 359 S305 2398 101
310 S354 3476 232 360 S304 2376 232
31 S353 3454 101 361 S303 2354 101
312 $352 3432 232 362 S302 2332 232
313 S351 3410 101 363 S301 2310 101
314 S350 3388 232 364 $300 2288 232
315 $349 3366 101 365 S299 2266 101
316 S348 3344 232 366 $298 2244 232
317 S347 3322 101 367 $297 2222 101
318 S346 3300 232 368 S296 2200 232
319 S345 3278 101 369 S295 2178 101
320 S344 3256 232 370 S294 2156 232
321 S343 3234 101 371 $293 2134 101
322 S342 3212 232 372 $292 2112 232
323 S341 3190 101 373 S291 2090 101
324 $340 3168 232 374 $290 2068 232
325 $339 3146 101 375 $289 2046 101
326 S338 3124 232 376 $288 2024 232
327 S337 3102 101 377 S287 2002 101
328 S336 3080 232 378 S286 1980 232
329 S335 3058 101 379 S285 1958 101
330 S334 3036 232 380 S284 1936 232
331 $333 3014 101 381 S283 1914 101
332 $332 2992 232 382 5282 1892 232
333 S331 2970 101 383 S281 1870 101
334 S330 2948 232 384 $280 1848 232
335 $329 2926 101 385 S279 1826 101
336 S328 2904 232 386 S278 1804 232
337 S327 2882 101 387 S277 1782 101
338 $326 2860 232 388 S276 1760 232
339 $325 2838 101 389 S275 1738 101
340 S324 2816 232 390 S274 1716 232
341 $323 2794 101 391 S273 1694 101
342 $322 2772 232 392 S272 1672 232
343 S321 2750 101 393 S271 1650 101
344 $320 2728 232 394 S270 1628 232
345 $319 2706 101 395 S269 1606 101
346 S318 2684 232 396 S268 1584 232
347 S317 2662 101 397 S267 1562 101
348 S316 2640 232 398 $266 1540 232
349 S315 2618 101 399 $265 1518 101
350 S314 2596 232 400 S264 1496 232
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Table 14.4.1 Pad Center Coordinates (continued)
No Name X Y No Name X Y
401 S263 1474 101 451 $213 374 101
402 S262 1452 232 452 $212 352 232
403 S261 1430 101 453 S211 330 101
404 $260 1408 232 454 $210 308 232
405 $259 1386 101 455 S209 286 101
406 S258 1364 232 456 S208 264 232
407 S257 1342 101 457 S207 242 101
408 $256 1320 232 458 $206 220 232
409 S255 1298 101 459 $205 198 101
410 S254 1276 232 460 S204 176 232
411 S253 1254 101 461 $203 154 101
412 $252 1232 232 462 $202 132 232
413 S251 1210 101 463 S201 110 101
414 S250 1188 232 464 $200 88 232
415 S249 1166 101 465 S199 66 101
416 $248 1144 232 466 Dymmy13 44 232
417 S247 1122 101 467 Dymmy14 22 101
418 S246 1100 232 468 Dymmy15 0 232
419 S245 1078 101 469 Dymmy16 22 101
420 S244 1056 232 470 Dymmy17 -44 232
421 S243 1034 101 471 S198 66 101
422 S242 1012 232 472 $197 -88 232
423 S241 990 101 473 S196 110 101
424 $240 968 232 474 $195 -132 232
425 $239 946 101 475 $194 -154 101
426 S238 924 232 476 $193 -176 232
427 S237 902 101 477 $192 -198 101
428 S236 880 232 478 S191 220 232
429 $235 858 101 479 $190 242 101
430 S234 836 232 480 S189 264 232
431 S233 814 101 481 S188 -286 101
432 $232 792 232 482 $187 -308 232
433 S231 770 101 483 $186 -330 101
434 $230 748 232 484 S185 -352 232
435 $229 726 101 485 S184 -374 101
436 S228 704 232 486 S183 -396 232
437 S227 682 101 487 $182 418 101
438 S226 660 232 488 S181 -440 232
439 S225 638 101 489 S180 -462 101
440 S224 616 232 490 S179 -484 232
441 $223 594 101 491 S178 -506 101
442 S222 572 232 492 S177 -528 232
443 S221 550 101 493 S176 -550 101
444 $220 528 232 494 S175 572 232
445 $219 506 101 495 S174 -594 101
446 S218 484 232 496 S173 616 232
447 S217 462 101 497 S172 -638 101
448 S216 440 232 498 S171 -660 232
449 S215 418 101 499 S170 -682 101
450 S214 396 232 500 $169 -704 232
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Table 14.4.1 Pad Center Coordinates (continued)
No Name X Y No Name X Y
501 S168 -726 101 551 S118 -1826 101
502 S167 -748 232 552 S117 -1848 232
503 S166 -770 101 553 S116 -1870 101
504 S165 792 232 554 S115 -1892 232
505 S164 -814 101 555 S114 -1914 101
506 $163 -836 232 556 S113 -1936 232
507 S162 -858 101 557 S112 -1958 101
508 S161 -880 232 558 S111 -1980 232
509 S160 -902 101 559 S110 -2002 101
510 S159 -924 232 560 $109 -2024 232
511 S158 -946 101 561 $108 -2046 101
512 S157 -968 232 562 $107 -2068 232
513 S156 -990 101 563 S106 -2090 101
514 S155 -1012 232 564 $105 2112 232
515 S154 -1034 101 565 S104 2134 101
516 S153 -1056 232 566 $103 -2156 232
517 S152 -1078 101 567 $102 -2178 101
518 S151 -1100 232 568 S101 -2200 232
519 S150 -1122 101 569 $100 <2222 101
520 S149 -1144 232 570 S99 -2244 232
521 S148 -1166 101 571 598 2266 101
522 S147 -1188 232 572 S97 -2288 232
523 S146 -1210 101 573 S96 2310 101
524 S145 -1232 232 574 S95 -2332 232
525 S144 =1254 101 575 S94 -2354 101
526 S143 1276 232 576 S93 -2376 232
527 S142 -1298 101 577 S92 -2398 101
528 S141 -1320 232 578 S91 -2420 232
529 S140 1342 101 579 S90 2442 101
530 $139 1364 232 580 S89 -2464 232
531 $138 -1386 101 581 S88 -2486 101
532 $137 -1408 232 582 s87 -2508 232
533 S136 -1430 101 583 S86 -2530 101
534 S135 -1452 232 584 sS85 -2552 232
535 S134 -1474 101 585 S84 -2574 101
536 S133 -1496 232 586 S83 -2596 232
537 $132 -1518 101 587 S82 -2618 101
538 S131 -1540 232 588 S81 -2640 232
539 $130 -1562 101 589 S80 -2662 101
540 $129 -1584 232 590 S79 -2684 232
541 S128 -1606 101 591 S78 -2706 101
542 S127 -1628 232 592 S77 -2728 232
543 S126 -1650 101 593 S76 -2750 101
544 $125 -1672 232 594 S75 2772 232
545 S124 -1694 101 595 S74 2794 101
546 S123 -1716 232 596 S73 -2816 232
547 S122 -1738 101 597 S72 -2838 101
548 S121 -1760 232 598 S71 -2860 232
549 $120 -1782 101 599 S70 -2882 101
550 S119 -1804 232 600 S69 -2904 232
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Table 14.4.1 Pad Center Coordinates (continued)
No Name X Y No Name X Y
601 S68 -2926 101 651 S18 -4026 101
602 S67 -2948 232 652 S17 -4048 232
603 S66 -2970 101 653 S16 -4070 101
604 S65 -2992 232 654 S15 -4092 232
605 S64 -3014 101 655 S14 4114 101
606 S63 -3036 232 656 S13 -4136 232
607 S62 -3058 101 657 S12 -4158 101
608 S61 -3080 232 658 S -4180 232
609 S60 -3102 101 659 S10 -4202 101
610 S59 -3124 232 660 S9 -4224 232
611 S58 -3146 101 661 S8 -4246 101
612 S57 -3168 232 662 S7 -4268 232
613 S56 -3190 101 663 S6 -4290 101
614 S55 -3212 232 664 S5 -4312 232
615 S54 -3234 101 665 S4 -4334 101
616 S53 -3256 232 666 S3 -4356 232
617 S52 -3278 101 667 S2 -4378 101
618 S51 -3300 232 668 S1 -4400 232
619 S50 -3322 101 669 Dymmy18 4422 101
620 S49 -3344 232 670 Dymmy19 -4444 232
621 S48 -3366 101 671 Dymmy20 4466 101
622 S47 -3388 232 672 Dymmy21 14488 232
623 S46 -3410 101 673 Dymmy22 4510 101
624 S45 -3432 232 674 Dymmy23 -4532 232
625 S44 3454 101 675 G1 -4554 101
626 S43 3476 232 676 G3 -4576 232
627 S42 -3498 101 677 G5 -4598 101
628 S41 -3520 232 678 G7 -4620 232
629 S40 3542 101 679 G9 -4642 101
630 S39 -3564 232 680 G -4664 232
631 S38 -3586 101 681 G13 -4686 101
632 S37 -3608 232 682 G15 -4708 232
633 S36 -3630 101 683 G17 -4730 101
634 S35 -3652 232 684 G19 -4752 232
635 S34 -3674 101 685 G21 4774 101
636 S33 -3696 232 686 G23 4796 232
637 S32 -3718 101 687 G25 -4818 101
638 S31 -3740 232 688 G27 -4840 232
639 S30 -3762 101 689 G29 -4862 101
640 S29 -3784 232 690 G31 -4884 232
641 S28 -3806 101 691 G33 -4906 101
642 S27 -3828 232 692 G35 -4928 232
643 S26 -3850 101 693 G37 -4950 101
644 S25 -3872 232 694 G39 4972 232
645 S24 -3894 101 695 G41 -4994 101
646 S23 -3916 232 696 G43 -5016 232
647 S22 -3938 101 697 G45 -5038 101
648 S21 -3960 232 698 G47 -5060 232
649 S20 -3982 101 699 G49 -5082 101
650 S19 -4004 232 700 G51 -5104 232
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Table 14.4.1 Pad Center Coordinates (continued)
No Name X Y No Name X Y
701 G53 -5126 101 751 G153 -6226 101
702 G55 -5148 232 752 G155 -6248 232
703 G57 -5170 101 753 G157 -6270 101
704 G59 -5192 232 754 G159 6292 232
705 G61 -5214 101 755 G161 6314 101
706 G63 -5236 232 756 Dummy24 -6336 232
707 G65 -5258 101 757 Dummy25 -6358 101
708 G67 -5280 232 758 PADA4 -6380 232
709 G69 -5302 101 759 Dummy?26 -6402 101
710 G71 -5324 232 760 PADB4 -6424 232
71 G73 -5346 101 761 T -6627.5 -202.5
712 G75 -5368 232 762 + 6627.5 -202.5
713 G77 -5390 101
714 G79 -5412 232
715 G81 -5434 101
716 G83 -5456 232
717 G85 -5478 101
718 G87 -5500 232
719 G89 -5522 101
720 G91 -5544 232
721 G93 -5566 101
722 G95 -5588 232
723 G97 -5610 101
724 G99 -5632 232 REMARK
725 G101 5654 101 GATE OUTPUT PIN
726 G103 5676 232 SOURCE OUTPUT PIN
727 G105 -5698 101 TESTPIN
728 G107 5720 232 DUMMY PIN
729 G109 5742 101 ALIGN MARK
730 G111 5764 232
731 G113 -5786 101
732 G115 -5808 232
733 G117 -5830 101
734 G119 -5852 232
735 G121 -5874 101
736 G123 -5896 232
737 G125 -5918 101
738 G127 -5940 232
739 G129 -5962 101
740 G131 -5984 232
741 G133 -6006 101
742 G135 -6028 232
743 G137 -6050 101
744 G139 6072 232
745 G141 -6094 101
746 G143 6116 232
747 G145 6138 101
748 G147 -6160 232
749 G149 -6182 101
750 G151 -6204 232
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