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1. Introduction

The ILI9881C-04 is a 16.7M single-chip (SOC) driver. It is comprised of a 2404-channel source driver (S1~S2400
and SDUM[3:0]), a gate-IC-less level shifter and a power supply circuit to drive a dot-matrix TFT LCD with 800
(RGB) x 1280 dots at maximum.

The ILI9881C-04 can configure functions via the MIPI' DSI® Interface; transmit video data via MIPI DSI Interface.
The 1L19881C-04 supports three kinds of data types, i.e., 16-bit, 18-bit and 24-bit, for video image display in MIPI
DSl interfaces. In the MIPI DSI high-speed mode, the ILI9881C-04 also provides three user-selectable hardware
structures:

x  Two data lane supports up to 850Mbps on the MIPI DSI link

x  Three data lanes support up to 750Mbps on the MIPI DSI link

X Four data lanes support up to 650Mbps on the MIPI DSI link

The ILI9881C-04 can operate with 1.65V I/O interface voltage and supports a wide range of analog power supplies.
The 1L19881C-04 supports 8 colors (Idle Mode: 8-color low power mode) display and sleep mode power
management functions, ideal for portable products where battery power conservation is desirable, such as digital
cellular phones, smart phones, MP3 players, personal media players and similar devices with color graphics

displays.

L MIPI: Mobile Industry Processor Interface

> DSI: Display Serial Interface

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.

Page 16 of 324




ILITEK a-Si TFT LCD Sin i i
, it - gle Chip Driver
toveimovanen 800(RGB) x 1280 Resolution and 16.7M-color IL |9881C'O4

2. Features

E Display resolution options:

800 (RGB) (H) x (1024(option) + 480 + (4 x NL) +2(option))(V)
768 (RGB) (H) x (1024(option) + 480 + (4 x NL) +2(option))(V)
720 (RGB) (H) x (1024(option) + 480 + (4 x NL) +2(option))(V)
640 (RGB) (H) x (1024(option) + 480 + (4 x NL) +2(option))(V)

c:

cC: C C:

T

Display color modes
U Full color mode:

16.7M colors (24-bit data, R: 8-bit, G: 8-bit, B: 8-hit)
U Reduced color modes:

262K colors (18-bit data, R: 6-bit, G: 6-bit, B: 6-bit)

65K colors (16-bit data, R: 5-bit, G: 6-bit, B: 5-bit)

E Display module:
U Supports 2404 source channel outputs (S1~S2400 and SDUM[3:0])
Supports gate control signals to gate driver in the panel
Supports 1-dot , 2-dot , 4-dot , N/4-dot , N/8-dot , N/16-dot , N/32-dot , column , Zig-Zag inversion
Gamma correction (1 preset Gamma curve)
On module VCOM control

cC:

E Display interface types:
U DSl interface (DSI version 1.01 and D-PHY version 1.00):
2 data lane / maximum speed 850Mbps

3 data lanes / maximum speed 750Mbps

4 data lanes / maximum speed 650Mbps

E Power saving modes:
U Sleep mode

E Other on-chip functions/Miscellaneous

U Software programmable color depth mode

Oscillator for display clock generation

DC VCOM voltage generator and adjustment

CABC (Content Adaptive Brightness Control) function

DGC (Digital Gamma Correction) function

IIE (Impressive Image Enhancement) function

VGH/VGL voltage generator for gate control signal in panel
Gate control signals to gate driver in panel (GIP)

OTP (One-Time Programming) memory store initialization register settings
Provide 3 times to store DC VCOM value setting and ID1 ~ ID3
BIST (Built-In Self-Test Pattern) mode function

[l < < < Il < I < I R i

E Input power:
i VCl=25V~6.6V
U VDDI=1.65V ~ 3.6V
The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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cC: o

VCC1 =1.65V ~ 6.6V

VCC2 = 1.65V ~ 6.6V

VDDAM = 1.65V ~ 3.6V

VSP =45V ~ 6.6V

VSN =-6.6V ~ -4.5V

OTP programming voltage (MTP_PWR): 8.5V

E Source/VCOM/Gate power supply voltage:

o=

cC:

VCL-GND =-3.0V ~ -2.3V

DC VCOM = -4.0V ~ -0.2V (12mV/step); OV

VREG1OUT = 3.5V ~ 5.6V (Positive source output voltage level)
VREG20UT =-5.6V ~ -3.5V (Negative source output voltage level)
VGH-GND = 8V ~ 18V (Positive gate driver output voltage level)
VGL-GND = -7V ~ -18V (Negative gate driver output voltage level)

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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3. Device Overview

3.1. Block Diagram

GOUT _L[22:1] S1 ~ S2400
GOUT_R[22:1] s SDUM[3:0]
=
o
a
w
-
CLKP/N > Source Driver <
DOP/N > Gate Controller
D1P/N > | |
D2P/N y DA Converter
D3P/N »- ‘ ‘
IM[2:0] » System -
LANSEL » Interface Level Shifter
Data Latch
—~» Register |— 4
A
K — .
CABC Function
y
y
OTP
Color Enhancement Function
A
RESX >
RS[1:0] »
BOOSTM[2:0]
Grayscale Voltage Generator
TCON |« y 9
TE
A
VS >
H »
s > < osc
»  Gamma Adjusting Circuit
VCl —>»
VCIREF —>»
vDDI }—>
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Figure 1: Block Diagram
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3.2. Block Function Description

3.2.1. System Interface

The 1LI9881C-04 supports DSI interfaces. The interface mode and the lane number of DSI interface can be
selected by hardware pins IM[2:0], LANSEL and control register MIPI_LANE_SEL (Page4_ROOh).

3.2.2. Grayscale Voltage Generating Circuit
The grayscale voltage generating circuit generates a liquid crystal drive voltage that corresponds to the grayscale

level set in the Gamma correction register. The 1LI9881C-04 can display 16.7M colors at maximum.

3.2.3. TCON
The TCON generates timing signals for internal circuits. Timing for display operations are outputted separately so

that they do not interfere with each other.

3.2.4. OSC
The ILI9881C-04 incorporates with an RC oscillator circuit. Command settings are used to change the frame

frequency.

3.2.5. Source Driver Circuit
The LCD display driver circuit consists of a 2404-output source driver (S1~S2400 and SDUM[3:0]). The display
pattern data is latched when 800RGB pixels of data are input. The voltage is output from the source driver

according to the latched data.

3.2.6. Gate Controller Circuit
The panel control circuit outputs GOUT _L/R[22:1] signals at either the VGH or VGL level.

3.2.7. DC-to-DC Power Supply Circuit
The LCD drive power supply circuit generates the voltage levels for driving a panel. Voltage levels are adjusted

according to the register setting.

3.2.8. CABC (Content Adaptive Brightness Control)
The CABC (Content Adaptive Brightness Control) dynamic backlight control function is used to reduce the power

consumption of the luminance source.

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.
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3.3. Pin Descriptions

Table 1: Pin Definition

Pin Name

I/0

Type

Descriptions

Global Control Pins

IM[2:0]

VDDI

- Interface mode select pins.
Notes:
(1) IM[2:0] pins are used to configure lane sequence and polarity
(2) The bottom table is an example for MIPI 4 lane setting
External Pad Set Configuration of MIPI Lane

IM2 | 1M1 | IMO D1P/N Pin [ CLKP/N Pin [ D2P/N Pin
0 D2P/N CLKP/N D1P/N
D2N/P CLKN/P DIN/P
D1P/N CLKP/N D2P/N
DIN/P CLKN/P D2N/P
DOP/N CLKP/N D1P/N
DON/P CLKN/P DIN/P
D1P/N CLKP/N DOP/N
DIN/P CLKN/P DON/P

DOP/N Pin
D3P/N
D3N/P
DOP/N
DON/P
D3P/N
D3N/P
D2P/N
D2N/P

D3P/N Pin
DOP/N
DON/P
D3P/N
D3N/P
D2P/N
D2N/P
D3P/N
D3N/P

[l Ll Ll [l (=] (o] [l e)

R |O[R|(O|r|O|r|O

Rk |o|lo|k|k|o

RS[1:0]

VDDI

- Resolution selection pins.
RS1 | RSO
0 0

Resolution
800 (RGB) x (1024 (option) + 480 + (4 x NL) + 2(option)) gate line
0 1 768 (RGB) x (1024 (option) + 480 + (4 x NL) + 2(option)) gate line
1 0 720 (RGB) x (1024 (option) + 480 + (4 x NL) + 2(option)) gate line
1 1 640 (RGB) x (1024 (option) + 480 + (4 x NL) + 2(option)) gate line

LANSEL

VDDI

- MIPI DSI Lane number selection pin

LANSEL=010, Ml P DSI is 2 Lane
LANSEL=000, MI4Rénemddslé i s 3 or
Note:P| eas e r ddble 2 @3 loterfaceé Lane Mode Selectiono

mod e

BOOSTMI[2:0]

VDDI

- Power type selection pins

Page4_R6Eh BOOSTM2

DI_PWR_REG R

BOOSTMO NOTE

Power Mode 2A

0 0 0 1 Extgzrnal VDDI, VSP and VSN (VCI=VSP)
ote

Power Mode 4

1 0 0 1 External VDDI, VCI, VSP and VSN

Power Mode 3

X 0 1 0

External VDDI and VCI (with 1LI4003)
prohibited -

The default value of DI_PWR_REG i <10 fi
Note 1: VCI and VSP pads must be connected by external metal path.

RESX

VDDI

- The external reset input

Initializes the chip with a low input. Be sure to execute a power-on reset after
supplying power.

Fix to VDDI level when not in use.

TE

VDDI

- Tearing effect output pin.
Leave the pin open when not in use.

VS

I/1O

VDDI

- Touch synchronization signal (VSOUT).
Fix to VSS level when not in use.

HS

I/1O

VDDI

- Touch synchronization signal (HSOUT).
Fix to VSS level when not in use.

LEDPWM

VDDI

- LCD backlight control PWM output pin.
Leave the pin open when not in use.

DSl Interface Signal Pins

CLKP
CLKN

LVDSVDD

- MIPI DSI differential clock pair
Leave it open or fix to LVDSVSS level when not in use.

DOP
DON

110

LVDSVDD

- MIPI DSI differential data pair. (Data lane 0)
Leave it open or fix to LVDSVSS level when not in use.

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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D1P | LVDSVDD | - MIPI DSI differential data pair. (Data lane 1)
D1IN Leave it open or fix to LVDSVSS level when not in use.
D2P | LVDSVDD | - MIPI DSI differential data pair. (Data lane 2)
D2N Leave it open or fix to LVDSVSS level when not in use.
D3P | LVDSVDD | - MIPI DSI differential data pair. (Data lane 3)
D3N Leave it open or fix to LVDSVSS level when not in use.
Source / Panel Control / VCOM Signal Pins
- Output source driver signals. The D/A converted 256-gray-scale analog voltage
output.
Source output mapping with different resolution
Disaply resulation Source channels
S[2400:1] O Analog 800 (RGB) S1 ~ 52400
768 (RGB) S1 ~ S1152, S1249 ~ S2400
720 (RGB) S1 ~S1080, S1321 ~ S2400
640 (RGB) S1 ~ S960, S1441 ~ S2400
800 (RGB) + Zig-Zag S1 ~ S2400, SDUM[2:1]
. - Dummy Source
SDUM[3:0] O Analog Leave the pin open when not in use.
GOUT_L[22:1] o Analog - Gate contr_ol signals for pane_l in left side of IC
Leave the pin open when not in use.
GOUT_R[22:1] o Analog - Gate contr_ol signals for pane_l in right side of IC
Leave the pin open when not in use.
- Regulator output for common voltage of panel
VCOM 0 Analog Connect to a stabilizing capacitor between VCOM and VSSA.
Power Supply Pins
Vel | Power - Power supply for analog circuits. Connect to an external power supply of 2.5V to
Supply 6.6V
Power - Power supply for analog circuits. Connect to an external power supply of 2.5V to
VCIREF I
Supply 6.6V
VDDI I SPSF\;\S; - Power supply for I/O pads. Connect to an external power supply of 1.65V to 3.6V
VCC1 | Power - Power supply for internal logic regulator. Connect to an external power supply of
Supply 1.65V to 6.6V
VCC2 | Power - Power supply for internal logic regulator. Connect to an external power supply of
Supply 1.65V to 6.6V
VDDAM | Power - Power supply for MIPI DSI regulator. Connect to an external power supply of
Supply 1.65V to 3.6V
Power - Input voltage from step-up circuit. Connect to an external power supply of 4.5V to
VSP |
Supply 6.6V
Power - Input voltage from step-up circuit. Connect to an external power supply of -4.5V to
VSN |
Supply -6.6V.
- System ground for the analog circuit
VSSA ! Ground In the case of COG, connect to GND on the FPC to prevent noise.
- System ground for the analog circuit
VSSREF ! Ground In the case of COG, connect to GND on the FPC to prevent noise.
- System ground for MIPI DSI analog ground
LVDSVSS I Ground In the case of COG, connect to GND on the FPC to prevent noise.
- System ground for digital circuit
VSS I Ground In the case of COG, connect to GND on the FPC to prevent noise.
MTP PWR | Power - Input power for OTP programming. MTP_PWR=8. 5V
— Supply When not under programming, let MTP PWR float or connect to ground.
DC-to-DC Circuit Pins
-Regul ator output volt aggay$cal@voltageS P, It
VREGIOUT O Analog Connect to a stabilizing capacitor between GVDD and VSSA.
-Regul ator output voltage from VSN, It
VREG20UT O Analog Connect to a stabilizing capacitor between NGVDD and VSSA.
VCL ®) Analog - Output voltage from step-up circuit
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Connect to a stabilizing capacitor between VCL and VSSA.

- Output voltage from step-up circuit

VGH © Analog Connect to a stabilizing capacitor between VGH and VSSA.
- Output voltage from step-up circuit
VGL © Analog Connect to a stabilizing capacitor between VGL and VSSA.
EXTP ©) VCI - Control signal output to generate VSP
EXTN ©) VCI - Control signal output to generate VSN
LVDSVDD ©) Analog - MIPI DSI regulator output
VREF ©) Analog - Reference voltage from internal band gap circuit (1.8V typical)
- Internal logic regulator output (1.5V typical)
VCORE o Analog Connect to a stabilizing capacitor between VCORE and VSSA.
C21P/ C21N Step-up . . .
C22P / C22N I/O Capacitor | - Connect the charge-pumping capacitor for generating VGH level.
C23P / C23N Step-up . . .
C24P | C24N I/0 Capacitor | - Connect the charge-pumping capacitor for generating VGL level.
Test / Dummy Pins
- Test pins
PCLK ! VDD Unused pins should be left open.
. - Test pins
D[7:0] Vo VDD Unused pins should be left open or connected to VSS, VDDI.
. - Test pins
TEST[5:0] Vo VDD Unused pins should be left open or connected to VSS, VDDI.
. - Test pins
TOUT[3:0] Vo VDD Unused pins should be left open or connected to VSS, VDDI.
- Analog test output pin
VTESTOUTP @) Analog Let it open.
VTESTOUTN | O | Analog | Analog testoutputpin
Let it open.
- Test pins
CSX I VDD Fix to VDDI or VSS level when not in use.
- Test pins
DCX I VDD Fix to VDDI or VSS level when not in use.
- Test pins
SCL I VDD Fix to VDDI or VSS level when not in use.
SDI | vDDI | 1estpins .
Leave the pin open when not in use.
SDO 0 vDDI | Testpins .
Leave the pin open when not in use.
TEL 0 vDDI | estpins.. .
Leave the pin open when not in use.
C31P ) ) - qumy pins
Let it open.
VCOMR - - - Dummy pins
Let it open.
VGLO2DUMMY | - . - Dummy pins
Let it open.
- dummy pins
DUMMYR1 - Analog Propose to connect these two pads separately when use for bonding resistance
measurement
VSSDUMMY | - : - bummy pins
Let it open.
DUMMY[85:3] | - : - bummy pins
Let it open.
DUMMYN : : - bummy pins
Let it open.
DUMMYP : : - Dummy pins
Let it open.
VGLO1 ©) Analog - Dummy pins
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Let it open.
C41P / C41N i i - Dummy pins
C42P | C42N Let it open.
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o 58

3.4. Pin Assignment
Chip Size: 27840 um x 875 um

Pad Location: Pad Center.
Coordinate Origin: Chip center
Bump Size:
1. 30um x 73um
Pad 1 to 608.
2. 16um x 65um
Pad 609 to 3092.

®
¢

|. Bump View .'I
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3.5. Bump Arrangement

30 (15| 30
y
Input PAD
(No. 1~27, 28~581, 73
582~608)
A
< 45 > Unit: um
A
Input PAD
73
(No. 27~28, 581~582)
\ 4
< 55 > Unit: um
A A
65
A4
y
16 < 33 > 25
\ 4
Output PAD 245
(No. 609~3092)
e
v Unit: um
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3.6. Pad Coordination

No. Name X Y No. Name X Y No. Name X Y No. Name X Y

1 DUMMY1 -13709.4¢ -361 101 D3P -9200.46] -361 201 DUMMYP -4701.46] -361 301 TEST[O] -202.46 | -361
2 DUMMY1 -13664.47 -361 102 D3P -9155.47] -361 202 DUMMYP -4656.47] -361 302 VSSDUMMY -157.47 | -361
3 DUMMY1 -13619.48 -361 103 D3P -9110.48] -361 203 DUMMYP -4611.48] -361 303 VSSDUMMY -112.48 | -361
4 GOUT L[1] -13574.49 -361 104 D3P -9065.49] -361 204 DUMMYP -4566.49] -361 304 IM[0] -67.49 -361
5 GOUT_L[2] -13529.5] -361 105 D3P -9020.5 | -361 205 DUMMYP -4521.5 | -361 305 IM[0] -22.5 -361
6 GOUT L[3] -13484.51] -361 106 LVDSVSS -8975.51] -361 206 DUMMYP -4476.51] -361 306 VDDI 22.5 -361
7 GOUT _L[4] -13439.52 -361 107, LVDSVSS -8930.52] -361 207 DUMMYP -4431.52] -361 307 VDDI 67.49 -361
8 GOUT L[5] -13394.53 -361 108 LVDSVSS -8885.53] -361 208 DUMMYP -4386.53] -361 308 IM[1] 11248 | -361
9 GOUT_L[6] -13349.54 -361 109 LVDSVSS -8840.54] -361 209 DUMMYP -4341.54] -361 309 IM[1] 1657.47 -361
10 GOUT L[7] -13304.59 -361 110 LVDSVSS -8795.55] -361 210 DUMMYP -4296.55] -361 310 IM[2] 202.46 | -361
11 GOUT _L[8] -13259.5¢ -361 111 LVDSVSS -8750.56] -361 211 DUMMYP -4251.56] -361 311 IM[2] 247.45 -361
12 GOUT L[9] -13214.57 -361 112 LVDSVSS -8705.57] -361 212 DUMMYP -4206.57] -361 312 RS[0] 292.44 | -361
13 GOUT _L[10] -13169.5§9 -361 113 LVDSVSS -8660.58] -361 213 DUMMYP -4161.58] -361 313 RS[0] 337.43 | -361
14 GOUT L[11] -13124.59 -361 114 LVDSVSS -8615.59] -361 214 DUMMYP -4116.59] -361 314 VDDI 38242 | -361
15 GOUT L[12] -13079.6] -361 115 LVDSVSS -8570.6 | -361 215 DUMMYP -4071.6 | -361 315 VDDI 427.41 -361
16 GOUT L[13] -13034.61] -361 116 LVDSVSS -8525.61] -361 216 DUMMYP -4026.61] -361 316 RS[1] 472.4 -361
17 GOUT _L[14] -12989.62 -361 117 LVDSVSS -8480.62] -361 217 DUMMYP -3981.62] -361 317 RS[1] 517.39 | -361
18 GOUT L[15] -12944.63 -361 118 LVDSVDD -8435.63] -361 218 DUMMYP -3936.63] -361 318 VSS 562.38 | -361
19 GOUT _L[16] -12899.64 -361 119 LVDSVDD -8390.64] -361 219 DUMMYP -3891.64] -361 319 VSS 607.37 | -361
20 GOUT _L[17] -12854.69 -361 120 LVDSVDD -8345.65] -361 220 DUMMYP -3846.65] -361 320 LANSEL 652.36 | -361
21 GOUT _L[18] -12809.6¢ -361 121 LVDSVDD -8300.66] -361 221 DUMMYP -3801.66] -361 321 LANSEL 697.35 | -361
22 GOUT_L[19] -12764.67 -361 122 LVDSVDD -8255.67] -361 222 DUMMYP -3756.67] -361 322 VDDI 742.34 | -361
23 GOUT _L[20] -12719.69 -361 123 LVDSVDD -8210.68] -361 223 DUMMYP -3711.68] -361 323 VDDI 787.33 | -361
24 GOUT _L[21] -12674.69 -361 124 LVDSVDD -8165.69] -361 224 DUMMYP -3666.69] -361 324 BOOSTMI0] 832.32 | -361
25 GOUT _L[22] -12629.7] -361 125 LVDSVDD -8120.7 | -361 225 DUMMYP -3621.7 | -361 325 BOOSTM[0] 877.31 | -361
26 VCOM -12584.71] -361 126 LVDSVDD -8075.71] -361 226 DUMMYP -3576.71] -361 326 BOOSTM[2] 922.3 -361
27 VCOM -12539.72 -361 127 LVDSVDD -8030.72] -361 227 DUMMYP -3531.72] -361 327 BOOSTM[2] 967.29 | -361
28 VCOM -12494.73 -361 128 LVDSVDD -7985.73] -361 228 DUMMYP -3486.73] -361 328 BOOSTM[1] 1012.28 | -361
29 VSSA -12439.74 -361 129 LVDSVDD -7940.74] -361 229 DUMMYP -3441.74] -361 329 BOOSTM[1] 1057.27| -361
30 VSSA -12394.79 -361 130 VDDAM -7895.75] -361 230 DUMMYP -3396.75| -361 330 VCC2 1102.26 | -361
31 VSSA -12349.7¢ -361 131 VDDAM -7850.76] -361 231 DUMMYP -3351.76] -361 331 VCC2 1147.25] -361
32 VSSA -12304.77] -361 132 VDDAM -7805.77] -361 232 DUMMYP -3306.77] -361 332 VCC2 1192.24 | -361
33 VSSA -12259.79 -361 133 VDDAM -7760.78] -361 233 DUMMYP -3261.78] -361 333 VCC2 1237.23| -361
34 VSSA -12214.79 -361 134 VDDAM -7715.79] -361 234 DUMMYP -3216.79] -361 334 VCC2 1282.22 | -361
35 VSSA -12169.8] -361 135 VDDAM -7670.8 | -361 235 DUMMYP -3171.8 | -361 335 VCC2 1327.21| -361
36 VSSA -12124.81 -361 136 VDDAM -7625.81] -361 236 DUMMYP -3126.81] -361 336 VCC2 1372.2 | -361
37 VSSA -12079.82 -361 137 VDDAM -7580.82] -361 237 DUMMYP -3081.82] -361 337 VCC2 1417.19| -361
38 VSSA -12034.83 -361 138 VDDAM -7535.83] -361 238 DUMMYP -3036.83] -361 338 VCC2 1462.18 | -361
39 VTESTOUTP -11989.84 -361 139 VDDAM -7490.84] -361 239 DUMMYP -2991.84] -361 339 VCC2 1507.17 | -361
40 VTESTOUTP -11944.89 -361 140 VDDAM -7445.85] -361 240 VSS -2946.85] -361 340 VCORE 1552.16 | -361
41 LVDSVSS -11899.8¢ -361 141 VDDAM -7400.86] -361 241 VSS -2901.86] -361 341 VCORE 1597.15| -361
42 DON -11854.87 -361 142 VCC1 -7355.87] -361 242 D[7] -2856.87] -361 342 VCORE 1642.14| -361
43 DON -11809.89 -361 143 VCC1 -7310.88] -361 243 D[7] -2811.88] -361 343 VCORE 1687.13 | -361
44 DON -11764.89 -361 144 VCC1 -7265.89] -361 244 D[6] -2766.89] -361 344 VCORE 1732.12| -361
45 DON -11719.9] -361 145 VCC1 -7220.9 245 D[6] -2721.9 | -361 345 VCORE 1777.11| -361
46 DON -11674.91] -361 146 VCC1 -7175.91 246 D[5] -2676.91] -361 346 VCORE 1822.1 | -361
47 DON -11629.92 -361 147 VCC1 -7130.92 247 D[5] -2631.92| -361 347 VCORE 1867.09 | -361
48 DOP. -11584.93 -361 148 VCC1 -7085.93 248 D[4] -2586.93] -361 348 VCORE 1912.08 | -361
49 DOP. -11539.94 -361 149 VCC1 -7040.94 249 D[4] -2541.94| -361 349 VCORE 1957.07 | -361
50 DOP. -11494.95 -361 150 VCC1 -6995.95 250 D[3] -2496.95] -361 350 VSS 2002.06 | -361
51 DOP. -11449.9¢9 -361 151 VCC1 -6950.96 251 D[3] -2451.96] -361 351 VSS 2047.05] -361
52 DOP. -11404.97 -361 152 VCC1 -6905.97 252 D[2] -2406.97] -361 352 VSS 2092.04 | -361
53 DOP. -11359.99 -361 153 VCC1 -6860.98 253 D[2] -2361.98] -361 353 VSS 2137.03 ]| -361
54 LVDSVSS -11314.99 -361 154 VCC1 -6815.99 254 D[1] -2316.99] -361 354 VSS 2182.02 | -361
55 DIN -11270 | -361 155 VCC1 -6771 255 D[1] -2272 -361 355 VSS 2227.01] -361
56 DIN -11225.01] -361 156 VCC1 -6726.01 256 D[0] -2227.01] -361 356 VSS 2272 -361
57 DIN -11180.0 -361 157 VCORE -6681.02 257 D[0] -2182.02] -361 357 VSS 2316.99 | -361
58 DIN -11135.03 -361 158 VCORE -6636.03 258 HS -2137.03] -361 358 VSS 2361.98 | -361
59 DIN -11090.04 -361 159 VCORE -6591.04 259 HS -2092.04] -361 359 VSS 2406.97 | -361
60 DIN -11045.0§ -361 160 VCORE -6546.05 260 VS -2047.05] -361 360 EXTN 2451.96 | -361
61 D1P -11000.0% -361 161 VCORE -6501.06 261 VS -2002.06] -361 361 EXTN 2496.95 | -361
62 D1P -10955.07 -361 162 VCORE -6456.07 262 VSSDUMMY -1957.07] -361 362 EXTN 2541.94) -361
63 D1P -10910.0§ -361 163 VCORE -6411.08 263 VSSDUMMY -1912.08] -361 363 EXTN 2586.93 | -361
64 D1P -10865.09 -361 164 VCORE -6366.09 264 PCLK -1867.09] -361 364 EXTN 2631.92 | -361
65 D1P -10820.1] -361 165 VCORE -6321.1 265 PCLK -1822.1 | -361 365 EXTN 2676.91 ] -361
66 D1P -10775.11 -361 166 VCORE -6276.11 266 DCX -1777.11] -361 366 EXTN 27219 | -361
67 LVDSVSS -10730.12] -361 167 VCORE -6231.12 267 DCX -1732.12] -361 367 EXTN 2766.89 | -361
68 CLKN -10685.13 -361 168 VCORE -6186.13 268 CSX -1687.13] -361 368 EXTP 2811.88 ]| -361
69 CLKN -10640.14] -361 169 VCORE -6141.14 269 CSX -1642.14] -361 369 EXTP 2856.87 | -361
70 CLKN -10595.19 -361 170 VCORE -6096.15 270 SCL -1597.15] -361 370 EXTP 2901.86 | -361
71 CLKN -10550.1¢ -361 171 VCORE -6051.16 271 SCL -1552.16] -361 371 EXTP 2946.85| -361
72 CLKN -10505.17 -361 172 VSS -6006.17 272 SDI -1507.17] -361 372 EXTP 2991.84 | -361
73 CLKN -10460.19 -361 173 VSS -5961.18 273 SDI -1462.18| -361 373 EXTP 3036.83 | -361
74 CLKP -10415.19 -361 174 VSS -5916.19 274 SDO -1417.19] -361 374 EXTP 3081.82 | -361
75 CLKP. -10370.2] -361 175 VSS -5871.2 275 SDO -1372.2 | -361 375 EXTP 3126.81 | -361
76 CLKP -10325.21] -361 176 VSS -5826.21 276 LEDPWM -1327.21] -361 376 MTP_PWR 3171.8 | -361
77 CLKP. -10280.22 -361 177 VSS -5781.22 277 LEDPWM -1282.22| -361 377 MTP_PWR 3216.79 ] -361
78 CLKP -10235.23 -361 178 VSS -5736.23 278 LEDPWM -1237.23] -361 378 MTP_PWR 3261.78 | -361
79 CLKP. -10190.24 -361 179 VSS -5691.24 279 LEDPWM -1192.24| -361 379 MTP_PWR 3306.77 ] -361
80 LVDSVSS -10145.25 -361 180 VSS -5646.25 280 TE -1147.25] -361 380 MTP_PWR 3351.76 | -361
81 D2N -10100.2¢ -361 181 VSS -5601.26 281 TE -1102.26] -361 381 MTP_PWR 3396.75 | -361
82 D2N -10055.27 -361 182 VSS -5556.27 282 TE -1057.27] -361 382 DUMMYN 3441.74 | -361
83 D2N -10010.28 -361 183 VSS -5511.28 283 TE -1012.28] -361 383 DUMMYN 3486.73 | -361
84 D2N -9965.29] -361 184 VSS -5466.29 284 TE -967.29 | -361 384 VCIREF 3531.72 | -361
85 D2N -9920.3 | -361 185 VSS -5421.3 285 TE -922.3 -361 385 VCIREF 3576.71] -361
86 D2N -9875.31] -361 186 VSS -5376.31 286 TE1 -877.31 | -361 386 VCIREF 3621.7 | -361
87 D2P -9830.32] -361 187 TOUT[3] -5331.32 287 TE1 -832.32 | -361 387 VCIREF 3666.69 | -361
88 D2P -9785.33] -361 188 TOUT[3] -5286.33 288 TE1 -787.33 | -361 388 VCIREF 3711.68 | -361
89 D2P -9740.34] -361 189 TOUT[2] -5241.34 289 TE1 -742.34 | -361 389 VTESTOUTN 3756.67 | -361
90 D2P -9695.35] -361 190 TOUT[2] -5196.35 290 TE1 -697.35 | -361 390 VTESTOUTN 3801.66 | -361
91 D2P -9650.36] -361 191 TOUT[1] -5151.36 291 TE1 -652.36 | -361 391 DUMMYN 3846.65 | -361
92 D2P -9605.37| -361 192 TOUT[1] -5106.37] -361 292 RESX -607.37 | -361 392 DUMMYN 3891.64| -361
93 LVDSVSS -9560.38] -361 193 TOUTIO] -5061.38] -361 293 RESX -562.38 | -361 393 DUMMYN 3936.63 | -361
94 D3N -9515.39] -361 194 TOUT[O] -5016.39] -361 294 RESX -517.39 | -361 394 DUMMYN 3981.62 | -361
95 D3N -9470.4 | -361 195 DUMMYP -4971.4 | -361 295 RESX -472.4 -361 395 DUMMYN 4026.61 | -361
96 D3N -9425.41] -361 196 DUMMYP -4926.41] -361 296 TEST[S] -427.41 | -361 396 DUMMYN 4071.6 | -361
97 D3N -9380.42] -361 197 DUMMYP -4881.42] -361 297 TEST[4] -382.42 | -361 397 VSSREF 4116.59 | -361
98 D3N -9335.43] -361 198 DUMMYP -4836.43] -361 298 TEST[3] -337.43 | -361 398 VSSREF 4161.58 | -361
99 D3N -9290.44] -361 199 DUMMYP -4791.44] -361 299 TEST[2] -292.44 | -361 399 VSSREF 4206.57 | -361
100 D3P -9245.45] -361 200 DUMMYP -4746.45] -361 300 TEST[1] -247.45 | -361 400 VSSREF 425156 | -361
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IL ITEK a-Si TFT LCD Single Chip Driver

' 800(RGB) x 1280 Resolution and 16.7M-color

I Love Innovation

No. Name X Y No. Name X Y No. Name X Y No. Name X Y
401 VSSA 4296.55 | -361 501 C22P 8795.55 | -361 601 GOUT R[7] 13304.55] -361 701 S[2326] 12707.61] 365
402 VSSA 434154 | -361 502 C22P 8840.54 | -361 602 GOUT RJ6] 13349.54] -361 702 S[2325] 12696.61] 185
403 VSSA 4386.53 | -361 503 C22P 8885.53 | -361 603 GOUT _RJ[5] 13394.53] -361 703 S[2324] 12685.61] 275
404 VSSA 443152 | -361 504 C22P 8930.52 | -361 604 GOUT R[4] 13439.52] -361 704 S[2323] 12674.62] 365
405 VSSA 4476.51 | -361 505 VGH 8975.51 | -361 605 GOUT _RJ[3] 13484.51] -361 705 S[2322] 12663.62] 185
406 VSSA 45215 | -361 506 VGH 9020.5 | -361 606 GOUT R[2] 13529.5 | -361 706 S[2321] 12652.62] 275
407 VSSA 4566.49 | -361 507 VGH 9065.49 | -361 607 GOUT RJ1] 13574.49] -361 707 S[2320] 12641.62] 365
408 VREG10UT 461148 | -361 508 VGH 9110.48 | -361 608 DUMMY2 13619.48' -361 708 S[2319] 12630.63] 185
409 VREG10UT 4656.47 | -361 509 VGH 9155.47 | -361 609 DUMMY2 13664.47] -361 709 S[2318] 12619.6: 275
410 VREG10UT 4701.46 | -361 510 VGH 9200.46 | -361 610 DUMMY2 13709.46' -361 710 S[2317] 12608.63] 365
411 VREG20UT 4746.45 | -361 511 VCI 9245.45 | -361 611 DUMMY86 13774.37] 275 711 S[2316] 12597.63] 185
412 VREG20UT 4791.44 | -361 512 VCI 9290.44 | -361 612 DUMMY87 13763.37] 365 712 S[2315] 12586.64] 275
413 VREG20UT 4836.43 | -361 513 VCI 9335.43 | -361 613 DUMMY88 13686.39] 185 713 S[2314] 12575.64] 365
414 VREF 4881.42 | -361 514 VCI 9380.42 | -361 614 DUMMY89 13664.39] 365 714 S[2313] 12564.64] 185
415 VREF 4926.41 | -361 515 VCI 9425.41 | -361 615 DUMMY80 13653.39] 185 715 S[2312] 12553.64] 275
416 VREF 4971.4 -361 516 VCI 9470.4 -361 616 DUMMY81 13642.4| 275 716 S[2311] 12542.65] 365
417 VSS 5016.39 | -361 517 VSS 9515.39 | -361 617 DUMMY82 136314 ] 365 717 S[2310] 12531.65] 185
418 VSS 5061.38 | -361 518 VSS 9560.38 | -361 618 DUMMY3 13620.4 | 185 718 S[2309] 12520.65] 275
419 VSS 5106.37 | -361 519 VSS 9605.37 | -361 619 DUMMY4 13609.4 | 275 719 S[2308] 12509.65] 365
420 VSS 5151.36 | -361 520 VSS 9650.36 | -361 620 DUMMYS 13598.41] 365 720 S[2307] 12498.66] 185
421 VSS 5196.35 | -361 521 VSS 9695.35 | -361 621 DUMMY6 13587.41] 185 721 S[2306] 12487,66' 275
422 VCI 5241.34 ] -361 522 VSS 9740.34 | -361 622 DUMMY7 13576.41] 275 722 S[2305] 12476.66] 365
423 VCI 5286.33 | -361 523 VSS 9785.33 | -361 623 DUMMY8 13565.41] 365 723 S[2304] 12465.66' 185
424 VCl 5331.32 | -361 524 VSS 9830.32 | -361 624 DUMMY9 13554.42| 185 724 S[2303] 12454.67] 275
425 VCI 5376.31 | -361 525 C23P 9875.31 | -361 625 SDUM[3] 13543.42] 275 725 S[2302] 12443.67] 365
426 VCl 54213 | -361 526 C23P 9920.3 | -361 626 SDUM[2] 13532.42] 365 726 S[2301] 12432.67] 185
427 VCI 5466.29 | -361 527 C23P 9965.29 | -361 627 S[2400] 13521.42] 185 727 S[2300] 12421.67] 275
428 VCl 5511.28 | -361 528 C23P 10010.28' -361 628 S[2399] 13510.43] 275 728 S[2299] 12410.68] 365
429 VCI 5556.27 | -361 529 C23P 10055.27] -361 629 S[2398] 13499.43] 365 729 S[2298] 12399.68] 185
430 VCL 5601.26 | -361 530 C23P 10100.26] -361 630 S[2397] 13488.43] 185 730 S[2297] 12388.68' 275
431 VCL 5646.25 | -361 531 C23P 10145.25| -361 631 S[2396] 13477.43] 275 731 S[2296] 12377.68' 365
432 VCL 5691.24 | -361 532 C23N 10190.24] -361 632 S[2395] 13466.44] 365 732 S[2295] 12366.69] 185
433 VCL 5736.23 | -361 533 C23N 10235.23 633 S[2394] 13455.44] 185 733 S[2294] 12355.69] 275
434 VCL 5781.22| -361 534 C23N 10280.22 634 S[2393] 13444.44] 275 734 S[2293] 12344.69] 365
435 C41P 5826.21 | -361 535 C23N 10325.21 635 S[2392] 13433.44] 365 735 S[2292] 12333.69] 185
436 C41P 5871.2 | -361 536 C23N 10370.2 636 S[2391] 13422.45| 185 736 S[2291] 12322.7| 275
437 C41P 5916.19 | -361 537 C23N 10415.19 637 S[2390] 13411,45' 275 737 S[2290] 12311.7 | 365
438 C41P 5961.18 | -361 538 C23N 10460.18' -361 638 S[2389] 13400.45] 365 738 S[2289] 12300.7 | 185
439 C41P 6006.17 | -361 539 C24P 10505.17] -361 639 S[2388] 13389,45' 185 739 S[2288] 12289.7 | 275
440 C41P 6051.16 | -361 540 C24P 10550.16] -361 640 S[2387] 13378.46] 275 740 S[2287] 12278.71] 365
441 C41P 6096.15 | -361 541 C24P 10595.15| -361 641 S[2386] 13387,46| 365 741 S[2286] 12267.71] 185
442 C41N 6141.14 | -361 542 C24P 10640.14] -361 642 S[2385] 13356.46] 185 742 S[2285] 12256.71] 275
443 C41N 6186.13 | -361 543 C24P 10685.13] -361 643 S[2384] 13345.46] 275 743 S[2284] 12245.71] 365
444 C41N 6231.12 | -361 544 C24P 10730.12] -361 644 S[2383] 13334.47] 365 744 S[2283] 12234.72] 185
445 C41N 6276.11 | -361 545 C24P 10775.11] -361 645 S[2382] 13323.47] 185 745 S[2282] 12223.72] 275
446 C41N 6321.1 | -361 546 C24N 10820.1 | -361 646 S[2381] 13312.47] 275 746 S[2281] 12212.72] 365
447 C41N 6366.09 | -361 547 C24N 10865.09] -361 647 S[2380] 13301.47] 365 747 S[2280] 12201.72] 185
448 C41N 6411.08 | -361 548 C24N 10910.08' -361 648 S[2379] 13290.48] 185 748 S[2279] 12190.73] 275
449 C42P 6456.07 | -361 549 C24N 10955.07] -361 649 S[2378] 13279.48] 275 749 S[2278] 12179.73] 365
450 C42P 6501.06 | -361 550 C24N 11000.06 650 S[2377] 13288.48' 365 750 S[2277] 12168.73] 185
451 C42P 6546.05 | -361 551 C24N 11045,05' 651 S[2376] 13257,48' 185 751 S[2276] 12157.73] 275
452 C42P 6591.04 | -361 552 C24N 11090.04] 652 S[2375] 13246.49] 275 752 S[2275] 12146.74] 365
453 C42P 6636.03 | -361 553 VGL 11135.03 653 S[2374] 13235.49] 365 753 S[2274] 12135.74] 185
454 C42P 6681.02 | -361 554 VGL 11180.02] 654 S[2373] 13224.49] 185 754 S[2273] 12124.74] 275
455 C42P 6726.01 | -361 555 VGL 11225.01 655 S[2372] 13213.49] 275 755 S[2272] 12113.74] 365
456 C42N 6771 -361 556 VGL 11270 656 S[2371] 13202.5| 365 756 S[2271] 12102.75] 185
457 C42N 6815.99 | -361 557 VGL 11314.99 657 S[2370] 13191.5] 185 757 S[2270] 12091.75' 275
458 C42N 6860.98 | -361 558 VGL 11359.98' 658 S[2369] 13180.5| 275 758 S[2269] 12080.75] 365
459 C42N 6905.97 | -361 559 C31P 11404.97, 659 S[2368] 13169.5 | 365 759 S[2268] 12069.75| 185
460 C42N 6950.96 | -361 560 C31P 11449.96| 660 S[2367] 13158.51] 185 760 S[2267] 12058.76] 275
461 C42N 6995.95 | -361 561 C31P 11494,95| 661 S[2366] 13147.51] 275 761 S[2266] 12047.76| 365
462 C42N 7040.94 | -361 562 C31P 11539.94] 662 S[2365] 13136.51] 365 762 S[2265] 12036.76] 185
463 VSP 7085.93 | -361 563 C31P 11584.93| 663 S[2364] 13125.51] 185 763 S[2264] 12025.76] 275
464 VSP 7130.92 | -361 564 C31P 11629.92] 664 S[2363] 13114.52] 275 764 S[2263] 12014.77] 365
465 VSP 717591 ] -361 565 C31P 11674.91] 665 S[2362] 13103.52] 365 765 S[2262] 12003.77] 185
466 VSP 72209 | -361 566 VGLO2DUMMY 11719.9 666 S[2361] 13092.52] 185 766 S[2261] 11992.77] 275
467 VSP 7265.89 | -361 567 VGLO2DUMMY 11764.89| 667 S[2360] 13081.52] 275 767 S[2260] 11981.77] 365
468 VSP 7310.88 | -361 568 VGLO2DUMMY 11809.88| 668 S[2359] 13070.53] 365 768 S[2259] 11970.78] 185
469 VSP 7355.87 | -361 569 VGLO2DUMMY 11854.87| 669 S[2358] 13059.53] 185 769 S[2258] 11959.78] 275
470 VSN 7400.86 | -361 570 VGLO2DUMMY 11899.86 670 S[2357] 13048.53] 275 770 S[2257] 11948.78' 365
471 VSN 7445.85 | -361 571 VGLO2DUMMY 11944.85| 671 S[2356] 13037.53] 365 771 S[2256] 11937.78| 185
472 VSN 7490.84 | -361 572 VGLO2DUMMY 11989.84] 672 S[2355] 13026.54] 185 772 S[2255] 11926.79] 275
473 VSN 7535.83 | -361 573 VGLO1 12034.83| 673 S[2354] 13015.54] 275 773 S[2254] 11915.79] 365
474 VSN 7580.82 | -361 574 VGLO1 12079.82] 674 S[2353] 13004.54] 365 774 S[2253] 11904.79] 185
475 VSN 7625.81 | -361 575 VGLO1 12124.81] 675 S[2352] 12993.54] 185 775 S[2252] 11893.79] 275
476 VSN 7670.8 | -361 576 VGLO1 12169.8 676 S[2351] 12982.55] 275 776 S[2251] 11882.8 | 365
477 C21IN 7715.79 | -361 577 VGLO1 12214.79| 677 S[2350] 12971,55' 365 777 S[2250] 118718 185
478 C21IN 7760.78 | -361 578 VGLO1 12259.78| 678 S[2349] 12960.55] 185 778 S[2249] 11860.8 | 275
479 C21IN 7805.77 | -361 579 VCOMR 12304.77| 679 S[2348] 12949,55' 275 779 S[2248] 11849.8 | 365
480 C21N 7850.76 | -361 580 VCOMR 12349.76| 680 S[2347] 12938.56] 365 780 S[2247] 11838.81] 185
481 C21IN 7895.75 | -361 581 DUMMYR1 12394.75] 681 S[2346] 12927,56' 185 781 S[2246] 11827.81] 275
482 C21N 7940.74 | -361 582 DUMMYR1 12439.74] 682 S[2345] 12916.56] 275 782 S[2245] 11816.81] 365
483 C21IN 7985.73 | -361 583 VCoM 12494.73| 683 S[2344] 12905.56] 365 783 S[2244] 11805.81] 185
484 C21P 8030.72 | -361 584 VCOM 12539.72] 684 S[2343] 12894.57] 185 784 S[2243] 11794.82] 275
485 C21P 8075.71 | -361 585 VCoM 12584.71] 685 S[2342] 12883.57] 275 785 S[2242] 11783.82] 365
486 C21P 8120.7 | -361 586 GOUT_R[22] 12629.7 686 S[2341] 12872.57] 365 786 S[2241] 11772.82] 185
487 C21P 8165.69 | -361 587 GOUT R[21] 12674.69| 687 S[2340] 12861.57] 185 787 S[2240] 11761.82] 275
488 C21P 8210.68 | -361 588 GOUT_R[20] 12719.68| 688 S[2339] 12850.58] 275 788 S[2239] 11750.83] 365
489 C21P 8255.67 | -361 589 GOUT R[19] 12764.67| 689 S[2338] 12839.58] 365 789 S[2238] 11739.83] 185
490 C21P 8300.66 | -361 590 GOUT RJ18] 12809.66 690 S[2337] 12828.58] 185 790 S[2237] 11728.83] 275
491 C22N 8345.65 | -361 591 GOUT R[17] 12854.65] 1 691 S[2336] 12817.58] 275 791 S[2236] 11717.83] 365
492 C22N 8390.64 | -361 592 GOUT _RJ16] 12899.64] -361 692 S[2335] 12806.59] 365 792 S[2235] 11706.84] 185
493 C22N 8435.63 | -361 593 GOUT _R[15] 12944.63] -361 693 S[2334] 12795.59] 185 793 S[2234] 11695.84] 275
494 C22N 8480.62 | -361 594 GOUT_R[14] 12989.62| -361 694 S[2333] 12784.59] 275 794 S[2233] 11684.84] 365
495 C22N 8525.61 | -361 595 GOUT R[13] 13034.61] -361 695 S[2332] 12773.59] 365 795 S[2232] 11673.84] 185
496 C22N 8570.6 | -361 596 GOUT R[12] 13079.6 | -361 696 S[2331] 12762.6 | 185 796 S[2231] 11662.85] 275
497 C22N 8615.59 | -361 597 GOUT R[11] 13124.59] -361 697 S[2330] 127516 | 275 797 S[2230] 11651.85] 365
498 C22P 8660.58 | -361 598 GOUT R[10] 13169.58' -361 698 S[2329] 12740.6 | 365 798 S[2229] 11640.85] 185
499 C22P 8705.57 | -361 599 GOUT RJ9] 13214.57] -361 699 S[2328] 12729.6 | 185 799 S[2228] 11629.85] 275
500 C22P 8750.56 | -361 600 GOUT _RI[8] 13259.56] -361 700 S[2327] 12718.61] 275 800 S[2227] 11618.86] 365
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IL ITEK a-Si TFT LCD Single Chip Driver

' 800(RGB) x 1280 Resolution and 16.7M-color
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No. Name X Y No. Name X Y No. Name X Y No. Name X Y

801 S[2226] 11607.86] 185 901 S[2126] 10508.11) 275 1001 S[2026] 9408.36 | 365 1101 S[1926] 8308.61 | 185
802 S[2225] 11596.86] 275 902 S[2125] 10497.11] 365 1002 S[2025] 9397.36 | 185 1102 S[1925] 8297.61 | 275
803 S[2224] 11585.86] 365 903 S[2124] 10486.11] 185 1003 S[2024] 9386.36 | 275 1103 S[1924] 8286.61 | 365
804 S[2223] 11574.87] 185 904 S[2123] 10475.12] 275 1004 S[2023] 9375.37 | 365 1104 S[1923] 8275.62 | 185
805 S[2222] 11563.87] 275 905 S[2122] 10464.12] 365 1005 S[2022] 9364.37 | 185 1105 S[1922] 8264.62 | 275
806 S[2221] 11552.87] 365 906 S[2121] 10453.12] 185 1006 S[2021] 9353.37 | 275 1106 S[1921] 8253.62 | 365
807 S[2220] 11541.87] 185 907 S[2120] 10442.12] 275 1007 S[2020] 9342.37 | 365 1107 S[1920] 8242.62 | 185
808 S[2219] 11530.88] 275 908 S[2119] 10431.13] 365 1008 S[2019] 9331.38 | 185 1108 S[1919] 8231.63 | 275
809 S[2218] 11519.88| 365 909 S[2118] 10420.13] 185 1009 S[2018] 9320.38 | 275 1109 S[1918] 8220.63 | 365
810 S[2217] 11508.88] 185 910 S[2117] 10409.13] 275 1010 S[2017] 9309.38 | 365 1110 S[1917] 8209.63 | 185
811 S[2216] 11497.88' 275 911 S[2116] 10398.13] 365 1011 S[2016] 9298.38 | 185 1111 S[1916] 8198.63 | 275
812 S[2215] 11486.89] 365 912 S[2115] 10387.14] 185 1012 S[2015] 9287.39 | 275 1112 S[1915] 8187.64 | 365
813 S[2214] 11475.89' 185 913 S[2114] 10376.14] 275 1013 S[2014] 9276.39 | 365 1113 S[1914] 8176.64 | 185
814 S[2213] 11464.89] 275 914 S[2113] 10365.14] 365 1014 S[2013] 9265.39 | 185 1114 S[1913] 8165.64 | 275
815 S[2212] 11453.89| 365 915 S[2112] 10354.14] 185 1015 S[2012] 9254.39 | 275 1115 S[1912] 8154.64 | 365
816 S[2211] 11442.9] 185 916 S[2111] 1016 S[2011] 9243.4 365 1116 S[1911] 8143.65] 185
817 S[2210] 11431.9| 275 917 S[2110] 1017 S[2010] 9232.4 185 1117 S[1910] 8132.65| 275
818 S[2209] 11420.9 | 365 918 S[2109] 1018 S[2009] 9221.4 275 1118 S[1909] 8121.65] 365
819 S[2208] 11409.9] 185 919 S[2108] 1019 S[2008] 9210.4 365 1119 S[1908] 8110.65] 185
820 S[2207] 11398.91] 275 920 S[2107] 10299.16] 365 1020 S[2007] 919941 ] 185 1120 S[1907] 8099.66 | 275
821 S[2206] 11387.91] 365 921 S[2106] 10288.16] 185 1021 S[2006] 9188.41 | 275 1121 S[1906] 8088.66 | 365
822 S[2205] 11376.91] 185 922 S[2105] 10277.16] 275 1022 S[2005] 9177.41] 365 1122 S[1905] 8077.66 | 185
823 S[2204] 11365.91] 275 923 S[2104] 10266.16] 365 1023 S[2004] 9166.41 | 185 1123 S[1904] 8066.66 | 275
824 S[2203] 11354.92] 365 924 S[2103] 10255.17] 185 1024 S[2003] 9155.42 | 275 1124 S[1903] 8055.67 | 365
825 S[2202] 11343.92] 185 925 S[2102] 10244.17] 275 1025 S[2002] 9144.42 | 365 1125 S[1902] 8044.67 | 185
826 S[2201] 11332.92] 275 926 S[2101] 10233.17] 365 1026 S[2001] 9133.42| 185 1126 S[1901] 8033.67 | 275
827 S[2200] 11321.92] 365 927 S[2100] 10222.17] 185 1027 S[2000] 912242 | 275 1127 S[1900] 8022.67 | 365
828 S[2199] 11310.93] 185 928 S[2099] 1028 S[1999] 9111.43| 365 1128 S[1899] 8011.68 | 185
829 S[2198] 11299.93] 275 929 S[2098] 1029 S[1998] 9100.43 | 185 1129 S[1898] 8000.68 | 275
830 S[2197] 11288.93] 365 930 S[2097] 1030 S[1997] 9089.43 | 275 1130 S[1897] 7989.68 | 365
831 S[2196] 11277.93] 185 931 S[2096] 1031 S[1996] 9078.43 | 365 1131 S[1896] 7978.68 | 185
832 S[2195] 11266.94] 275 932 S[2095] 1032 S[1995] 9067.44| 185 1132 S[1895] 7967.69 | 275
833 S[2194] 11255.94] 365 933 S[2094] 1033 S[1994] 9056.44 | 275 1133 S[1894] 7956.69 | 365
834 S[2193] 11244.94] 185 934 S[2093] 1034 S[1993] 9045.44 | 365 1134 S[1893] 7945.69 | 185
835 S[2192] 11233.94] 275 935 S[2092] 1035 S[1992] 9034.44 | 185 1135 S[1892] 7934.69 | 275
836 S[2191] 11222.95] 365 936 S[2091] 1036 S[1991] 9023.45| 275 1136 S[1891] 7923.7 365
837 S[2190] 11211.95] 185 937 S[2090] 1037 S[1990] 9012.45] 365 1137 S[1890] 7912.7 185
838 S[2189] 11200.95| 275 038 S[2089] 1038 S[1989] 000145 | 185 1138 S[1889] 790L.7 | 275
839 S[2188] 11189.95] 365 939 S[2088] 1039 S[1988] 8990.45 | 275 1139 S[1888] 7890.7 365
840 S[2187] 11173.9e| 185 940 S[2087] 1040 S[1987] 8979.46 | 365 1140 S[1887] 7879.71| 185
841 S[2186] 11167.96] 275 941 S[2086] 10068.21] 365 1041 S[1986] 8968.46 | 185 1141 S[1886] 7868.71 | 275
842 S[2185] 11156.96| 365 942 S[2085] 10057.21] 185 1042 S[1985] 8957.46 | 275 1142 S[1885] 7857.71| 365
843 S[2184] 11145.96| 185 943 S[2084] 10046.21] 275 1043 S[1984] 8946.46 | 365 1143 S[1884] 7846.71 | 185
844 S[2183] 11134.97] 275 944 S[2083] 10035.22] 365 1044 S[1983] 8935.47 | 185 1144 S[1883] 7835.72 | 275
845 S[2182] 11123.97] 365 945 S[2082] 10024.22] 185 1045 S[1982] 8924.47 | 275 1145 S[1882] 7824.72 | 365
846 S[2181] 11112.97] 185 946 S[2081] 10013.22] 275 1046 S[1981] 8913.47 | 365 1146 S[1881] 7813.72 | 185
847 S[2180] 11101.97] 275 947 S[2080] 10002.22] 365 1047 S[1980] 8902.47 | 185 1147 S[1880] 7802.72 | 275
848 S[2179] 11090.98| 365 948 S[2079] 9991.23 | 185 1048 S[1979] 889148 | 275 1148 S[1879] 7791.73 | 365
849 S[2178] 11079.98] 185 949 S[2078] 9980.23 | 275 1049 S[1978] 8880.48 | 365 1149 S[1878] 7780.73 | 185
850 S[2177] 11068.98] 275 950 S[2077] 0969.23 | 365 1050 S[1977] 8869.48 | 185 1150 S[1877] 7769.73 | 275
851 S[2176] 11057.98] 365 951 S[2076] 9958.23 | 185 1051 S[1976] 8858.48 | 275 1151 S[1876] 7758.73 | 365
852 S[2175] 11046.99] 185 952 S[2075] 9947.24| 275 1052 S[1975] 8847.49 | 365 1152 S[1875] 7747.74| 185
853 S[2174] 11035.99] 275 953 S[2074] 9936.24 | 365 1053 S[1974] 8836.49 | 185 1153 S[1874] 7736.74 | 275
854 S[2173] 11024.99] 365 954 S[2073] 0025.24 | 185 1054 S[1973] 8825.49 | 275 1154 S[1873] 7725.74| 365
855 S[2172] 11013.99] 185 955 S[2072] 9914.24 | 275 1055 S[1972] 8814.49 | 365 1155 S[1872] 7714.74 ]| 185
856 S[2171] 11003 | 275 956 S[2071] 0903.25 | 365 1056 S[1971] 8803.5 | 185 1156 S[1871] 7703.75 | 275
857 S[2170] 10992 365 957 S[2070] 9892.25| 185 1057 S[1970] 8792.5 275 1157 S[1870] 7692.75 | 365
858 S[2169] 10981 | 185 958 S[2069] 0881.25 | 275 1058 S[1969] 87815 | 365 1158 S[1869] 768L.75| 185
859 S[2168] 10970 275 959 S[2068] 9870.25 | 365 1059 S[1968] 8770.5 185 1159 S[1868] 7670.75 | 275
860 S[2167] 10959.01] 365 960 S[2067] 9859.26 | 185 1060 S[1967] 8759.51 | 275 1160 S[1867] 7659.76 | 365
861 S[2166] 10948.01] 185 961 S[2066] 9848.26 | 275 1061 S[1966] 8748.51 | 365 1161 S[1866] 7648.76 | 185
862 S[2165] 10937.01] 275 962 S[2065] 9837.26 | 365 1062 S[1965] 8737.51]| 185 1162 S[1865] 7637.76 | 275
863 S[2164] 10926.01] 365 963 S[2064] 9826.26 | 185 1063 S[1964] 8726.51 | 275 1163 S[1864] 7626.76 | 365
864 S[2163] 10915.02] 185 964 S[2063] 0815.27 | 275 1064 S[1963] 871552 | 365 1164 S[1863] 7615.77 | 185
865 S[2162] 10904.02] 275 965 S[2062] 9804.27 | 365 1065 S[1962] 8704.52 | 185 1165 S[1862] 7604.77 | 275
866 S[2161] 10893.02] 365 966 S[2061] 9793.27 | 185 1066 S[1961] 8693.52 | 275 1166 S[1861] 7593.77 | 365
867 S[2160] 10882.02] 185 967 S[2060] 9782.27 | 275 1067 S[1960] 8682.52 | 365 1167 S[1860] 7582.77 | 185
868 S[2159] 10871.03] 275 968 S[2059] 9771.28 | 365 1068 S[1959] 8671.53 | 185 1168 S[1859] 7571.78 | 275
869 S[2158] 10860.03] 365 969 S[2058] 9760.28 | 185 1069 S[1958] 8660.53 | 275 1169 S[1858] 7560.78 | 365
870 S[2157] 10849.03] 185 970 S[2057] 9749.28 | 275 1070 S[1957] 8649.53 | 365 1170 S[1857] 7549.78 | 185
871 S[2156] 10838.0: 275 971 S[2056] 9738.28 | 365 1071 S[1956] 8638.53 | 185 1171 S[1856] 7538.78 | 275
872 S[2155] 10827.04] 365 972 S[2055] 9727.29 | 185 1072 S[1955] 8627.54 | 275 1172 S[1855] 7527.79 | 365
873 S[2154] 10816.04] 185 973 S[2054] 9716.29 | 275 1073 S[1954] 8616.54 | 365 1173 S[1854] 7516.79 | 185
874 S[2153] 10805.04] 275 974 S[2053] 9705.29 | 365 1074 S[1953] 8605.54 | 185 1174 S[1853] 7505.79 | 275
875 S[2152] 10794.04] 365 975 S[2052] 9694.29 | 185 1075 S[1952] 8594.54 | 275 1175 S[1852] 7494.79 | 365
876 S[2151] 10783.05] 185 976 S[2051] 9683.3 275 1076 S[1951] 8583.55 | 365 1176 S[1851] 7483.8 185
877 S[2150] 10772.05| 275 977 S[2050] 9672.3 365 1077 S[1950] 8572.55| 185 1177 S[1850] 7472.8 275
878 S[2149] 10761.05] 365 978 S[2049] 9661.3 185 1078 S[1949] 8561.55 | 275 1178 S[1849] 7461.8 365
879 S[2148] 10750,05| 185 979 S[2048] 9650.3 275 1079 S[1948] 8550.55 | 365 1179 S[1848] 7450.8 185
880 S[2147] 10739.06] 275 980 S[2047] 9639.31 | 365 1080 S[1947] 8539.56 | 185 1180 S[1847] 7439.81 | 275
881 S[2146] 10728.06] 365 981 S[2046] 9628.31 | 185 1081 S[1946] 8528.56 | 275 1181 S[1846] 7428.81 | 365
882 S[2145] 10717.06] 185 982 S[2045] 9617.31| 275 1082 S[1945] 8517.56 | 365 1182 S[1845] 7417.81]| 185
883 S[2144] 10706.06] 275 983 S[2044] 9606.31 | 365 1083 S[1944] 8506.56 | 185 1183 S[1844] 7406.81 | 275
884 S[2143] 10695.07] 365 984 S[2043] 9595.32 | 185 1084 S[1943] 8495.57 | 275 1184 S[1843] 7395.82 | 365
885 S[2142] 10684.07] 185 985 S[2042] 9584.32 | 275 1085 S[1942] 8484.57 | 365 1185 S[1842] 7384.82 | 185
886 S[2141] 10673.07] 275 986 S[2041] 9573.32 | 365 1086 S[1941] 8473.57 | 185 1186 S[1841] 7373.82 | 275
887 S[2140] 10662.07] 365 987 S[2040] 9562.32 | 185 1087 S[1940] 8462.57 | 275 1187 S[1840] 7362.82 | 365
888 S[2139] 10651.08] 185 988 S[2039] 9551.33 | 275 1088 S[1939] 8451.58 | 365 1188 S[1839] 7351.83 | 185
889 S[2138] 10640.08] 275 989 S[2038] 9540.33 | 365 1089 S[1938] 8440.58 | 185 1189 S[1838] 7340.83 | 275
890 S[2137] 10629.08' 365 990 S[2037] 9529.33 | 185 1090 S[1937] 8429.58 | 275 1190 S[1837] 7329.83 | 365
891 S[2136] 10618.08] 185 991 S[2036] 9518.33 | 275 1091 S[1936] 8418.58 | 365 1191 S[1836] 7318.83 | 185
892 S[2135] 10607.09| 275 992 S[2035] 9507.34 | 365 1092 S[1935] 8407.59 | 185 1192 S[1835] 7307.84 | 275
893 S[2134] 10596.09] 365 993 S[2034] 9496.34 | 185 1093 S[1934] 8396.59 | 275 1193 S[1834] 7296.84 | 365
894 S[2133] 10585.09] 185 994 S[2033] 9485.34 | 275 1094 S[1933] 8385.59 | 365 1194 S[1833] 7285.84 | 185
895 S[2132] 10574.09] 275 995 S[2032] 9474.34 | 365 1095 S[1932] 837459 | 185 1195 S[1832] 7274.84 | 275
896 S[2131] 10563.1 | 365 996 S[2031] 9463.35 | 185 1096 S[1931] 8363.6 275 1196 S[1831] 7263.85 | 365
897 S[2130] 10552.1] 185 997 S[2030] 9452.35 | 275 1097 S[1930] 8352.6 365 1197 S[1830] 7252.85] 185
898 S[2129] 10541.1| 275 998 S[2029] 9441.35| 365 1098 S[1929] 8341.6 185 1198 S[1829] 7241.85] 275
899 S[2128] 10530.1 ] 365 999 S[2028] 9430.35| 185 1099 S[1928] 8330.6 275 1199 S[1828] 7230.85 ] 365
900 S[2127] 10519.11] 185 1000 S[2027] 9419.36 | 275 1100 S[1927] 8319.61 | 365 1200 S[1827] 7219.86 | 185
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1201 S[1826] 7208.86 | 275 1301 S[1744] 6109.11 | 365 1401 S[1644] 5009.36 | 185 1501 S[1544] 3909.61 | 275
1202 S[1825] 7197.86 | 365 1302 S[1743] 6098.11 | 185 1402 S[1643] 4998.36 | 275 1502 S[1543] 3898.61 | 365
1203 S[1824] 7186.86 | 185 1303 S[1742] 6087.11 | 275 1403 S[1642] 4987.36 | 365 1503 S[1542] 3887.61 | 185
1204 S[1823] 7175.87 ) 275 1304 S[1741] 6076.12 | 365 1404 S[1641] 4976.37 | 185 1504 S[1541] 3876.62 | 275
1205 S[1822] 7164.87 | 365 1305 S[1740] 6065.12 | 185 1405 S[1640] 4965.37 | 275 1505 S[1540] 3865.62 | 365
1206 S[1821] 7153.87 | 185 1306 S[1739] 6054.12 | 275 1406 S[1639] 4954.37 | 365 1506 S[1539] 3854.62 | 185
1207 S[1820] 714287 | 275 1307 S[1738] 6043.12 | 365 1407 S[1638] 494337 | 185 1507 S[1538] 3843.62 | 275
1208 S[1819] 713188 365 1308 S[1737] 6032.13 | 185 1408 S[1637] 4932.38 | 275 1508 S[1537] 3832.63 | 365
1209 S[1818] 7120.88 | 185 1309 S[1736] 6021.13 | 275 1409 S[1636] 4921.38 | 365 1509 S[1536] 3821.63 | 185
1210 S[1817] 7109.88 | 275 1310 S[1735] 6010.13 | 365 1410 S[1635] 4910.38 | 185 1510 S[1535] 3810.63 | 275
1211 S[1816] 7098.88 | 365 1311 S[1734] 5999.13 | 185 1411 S[1634] 4899.38 | 275 1511 S[1534] 3799.63 | 365
1212 S[1815] 7087.89 | 185 1312 S[1733] 5988.14 | 275 1412 S[1633] 4888.39 | 365 1512 S[1533] 3788.64 | 185
1213 S[1814] 7076.89 | 275 1313 S[1732] 5977.14 | 365 1413 S[1632] 487739 | 185 1513 S[1532] 3777.64 ] 275
1214 S[1813] 7065.89 | 365 1314 S[1731] 5966.14 | 185 1414 S[1631] 4866.39 | 275 1514 S[1531] 3766.64 | 365
1215 S[1812] 7054.89 | 185 1315 S[1730] 5955.14 | 275 1415 S[1630] 4855.39 | 365 1515 S[1530] 3755.64 | 185
1216 S[1811] 7043.9 275 1316 S[1729] 5944.15] 365 1416 S[1629] 4844.4 185 1516 S[1529] 3744.65] 275
1217 S[1810] 7032.9 365 1317 S[1728] 5933.15| 185 1417 S[1628] 48334 275 1517 S[1528] 3733.65]| 365
1218 S[1809] 7021.9 185 1318 S[1727] 5922.15| 275 1418 S[1627] 4822.4 365 1518 S[1527] 3722.65| 185
1219 S[1808] 7010.9 275 1319 S[1726] 5911.15] 365 1419 S[1626] 48114 185 1519 S[1526] 3711.65] 275
1220 S[1807] 6999.91 | 365 1320 S[1725] 5900.16 | 185 1420 S[1625] 4800.41 | 275 1520 S[1525] 3700.66 | 365
1221 S[1806] 6988.91 | 185 1321 S[1724] 5889.16 | 275 1421 S[1624] 4789.41 | 365 1521 S[1524] 3689.66 | 185
1222 S[1805] 6977.91) 275 1322 S[1723] 5878.16 | 365 1422 S[1623] 4778.41| 185 1522 S[1523] 3678.66 | 275
1223 S[1804] 6966.91 | 365 1323 S[1722] 5867.16 | 185 1423 S[1622] 476741 | 275 1523 S[1522] 3667.66 | 365
1224 S[1803] 6955.92 | 185 1324 S[1721] 5856.17 | 275 1424 S[1621] 4756.42 | 365 1524 S[1521] 3656.67 | 185
1225 S[1802] 6944.92 | 275 1325 S[1720] 5845.17 | 365 1425 S[1620] 474542 | 185 1525 S[1520] 3645.67 | 275
1226 S[1801] 6933.92 | 365 1326 S[1719] 5834.17| 185 1426 S[1619] 4734.42 | 275 1526 S[1519] 3634.67 | 365
1227 DUMMY11 692292 | 185 1327 S[1718] 5823.17 | 275 1427 S[1618] 4723.42 | 365 1527 S[1518] 3623.67 | 185
1228 DUMMY12 6911.93| 275 1328 S[1717] 5812.18 | 365 1428 S[1617] 4712.43 ]| 185 1528 S[1517] 3612.68 | 275
1229 DUMMY13 6900.93 | 365 1329 S[1716] 5801.18 | 185 1429 S[1616] 470143 | 275 1529 S[1516] 3601.68 | 365
1230 DUMMY14 6889.93 | 185 1330 S[1715] 5790.18 | 275 1430 S[1615] 4690.43 | 365 1530 S[1515] 3590.68 | 185
1231 DUMMY15 6878.93 | 275 1331 S[1714] 5779.18 | 365 1431 S[1614] 4679.43| 185 1531 S[1514] 3579.68 | 275
1232 DUMMY16 6867.94 | 365 1332 S[1713] 5768.19 | 185 1432 S[1613] 4668.44 | 275 1532 S[1513] 3568.69 | 365
1233 DUMMY17 6856.94 | 185 1333 S[1712] 5757.19 | 275 1433 S[1612] 4657.44 | 365 1533 S[1512] 3557.69 | 185
1234 DUMMY18 6845.94 | 275 1334 S[1711] 5746.19 | 365 1434 S[1611] 4646.44 | 185 1534 S[1511] 3546.69 | 275
1235 DUMMY19 6834.94 | 365 1335 S[1710] 5735.19 | 185 1435 S[1610] 4635.44 | 275 1535 S[1510] 3535.69 | 365
1236 DUMMY20 6823.95| 185 1336 S[1709] 5724.2 275 1436 S[1609] 4624.45| 365 1536 S[1509] 3524.7 185
1237 DUMMY21 6812.95| 275 1337 S[1708] 5713.2 365 1437 S[1608] 4613.45] 185 1537 S[1508] 3513.7 275
1238 DUMMY22 6801.95| 365 1338 S[1707] 5702.2 185 1438 S[1607] 4602.45| 275 1538 S[1507] 3502.7 365
1239 DUMMY23 6790.95]| 185 1339 S[1706] 5691.2 275 1439 S[1606] 4591.45] 365 1539 S[1506] 3491.7 185
1240 DUMMY24 6779.96 | 275 1340 S[1705] 5680.21 | 365 1440 S[1605] 4580.46 | 185 1540 S[1505] 3480.71 | 275
1241 DUMMY25 6768.96 | 365 1341 S[1704] 5669.21 | 185 1441 S[1604] 4569.46 | 275 1541 S[1504] 3469.71 | 365
1242 DUMMY26 6757.96 | 185 1342 S[1703] 5658.21 | 275 1442 S[1603] 4558.46 | 365 1542 S[1503] 3458.71 | 185
1243 DUMMY27 6746.96 | 275 1343 S[1702] 5647.21 | 365 1443 S[1602] 454746 | 185 1543 S[1502] 3447.71 | 275
1244 DUMMY28 6735.97 | 365 1344 S[1701] 5636.22 | 185 1444 S[1601] 4536.47 | 275 1544 S[1501] 3436.72 | 365
1245 S[1800] 672497 185 1345 S[1700] 5625.22 | 275 1445 S[1600] 4525.47 | 365 1545 S[1500] 3425.72 | 185
1246 S[1799] 6713.97 | 275 1346 S[1699] 5614.22 | 365 1446 S[1599] 4514.47| 185 1546 S[1499] 3414.72 | 275
1247 S[1798] 6702.97 | 365 1347 S[1698] 5603.22 | 185 1447 S[1598] 4503.47 | 275 1547 S[1498] 3403.72 | 365
1248 S[1797] 669198 | 185 1348 S[1697] 5502.23 | 275 1448 S[1597] 4492.48 | 365 1548 S[1497] 3392.73| 185
1249 S[1796] 6680.98 | 275 1349 S[1696] 5581.23 | 365 1449 S[1596] 4481.48 | 185 1549 S[1496] 3381.73 | 275
1250 S[1795] 6669.98 | 365 1350 S[1695] 5570.23 | 185 1450 S[1595] 4470.48 | 275 1550 S[1495] 3370.73 | 365
1251 S[1794] 6658.98 | 185 1351 S[1694] 5559.23 | 275 1451 S[1594] 4459.48 | 365 1551 S[1494] 3359.73 | 185
1252 S[1793] 6647.99 | 275 1352 S[1693] 5548.24 | 365 1452 S[1593] 4448.49| 185 1552 S[1493] 3348.74 | 275
1253 S[1792] 6636.99 | 365 1353 S[1692] 5537.24 | 185 1453 S[1592] 443749 | 275 1553 S[1492] 3337.74 | 365
1254 S[1791] 6625.99 | 185 1354 S[1691] 5526.24 | 275 1454 S[1591] 4426.49 | 365 1554 S[1491] 3326.74| 185
1255 S[1790] 6614.99 | 275 1355 S[1690] 5515.24 | 365 1455 S[1590] 441549 | 185 1555 S[1490] 3315.74 | 275
1256 S[1789] 6604 | 365 1356 S[1689] 5504.25 | 185 1456 S[1589] 44045 | 275 1556 S[1489] 3304.75 | 365
1257 S[1788] 6593 185 1357 S[1688] 5493.25 | 275 1457 S[1588] 4393.5 365 1557 S[1488] 3293.75| 185
1258 S[1787] 6582 | 275 1358 S[1687] 5482.25 | 365 1458 S[1587] 43825 | 185 1558 S[1487] 3282.75 | 275
1259 S[1786] 6571 365 1359 S[1686] 5471.25]| 185 1459 S[1586] 43715 275 1559 S[1486] 3271.75] 365
1260 S[1785] 6560.01| 185 1360 S[1685] 5460.26 | 275 1460 S[1585] 4360.51 | 365 1560 S[1485] 3260.76 | 185
1261 S[1784] 6549.01 | 275 1361 S[1684] 5449.26 | 365 1461 S[1584] 434951 | 185 1561 S[1484] 3249.76 | 275
1262 S[1783] 6538.01 | 365 1362 S[1683] 5438.26 | 185 1462 S[1583] 4338.51| 275 1562 S[1483] 3238.76 | 365
1263 S[1782] 6527.01 | 185 1363 S[1682] 5427.26 | 275 1463 S[1582] 432751 | 365 1563 S[1482] 3227.76 | 185
1264 S[1781] 6516.02 | 275 1364 S[1681] 5416.27 | 365 1464 S[1581] 431652 | 185 1564 S[1481] 3216.77 | 275
1265 S[1780] 6505.02 | 365 1365 S[1680] 5405.27 | 185 1465 S[1580] 430552 | 275 1565 S[1480] 3205.77 | 365
1266 S[1779] 6494.02 | 185 1366 S[1679] 5394.27 | 275 1466 S[1579] 4294.52 | 365 1566 S[1479] 3194.77 | 185
1267 S[1778] 6483.02 | 275 1367 S[1678] 5383.27 | 365 1467 S[1578] 428352 | 185 1567 S[1478] 3183.77 | 275
1268 S[1777] 6472.03 | 365 1368 S[1677] 5372.28 | 185 1468 S[1577] 4272.53 | 275 1568 S[1477] 3172.78 | 365
1269 S[1776] 6461.03 | 185 1369 S[1676] 5361.28 | 275 1469 S[1576] 4261.53 | 365 1569 S[1476] 3161.78 | 185
1270 S[1775] 6450.03 | 275 1370 S[1675] 5350.28 | 365 1470 S[1575] 4250.53 | 185 1570 S[1475] 3150.78 | 275
1271 S[1774] 6439.03 | 365 1371 S[1674] 5339.28 | 185 1471 S[1574] 4239.53 | 275 1571 S[1474] 3139.78 | 365
1272 S[1773] 6428.04 | 185 1372 S[1673] 5328.29 | 275 1472 S[1573] 4228.54 | 365 1572 S[1473] 3128.79 | 185
1273 S[1772] 6417.04 | 275 1373 S[1672] 5317.29 | 365 1473 S[1572] 421754 | 185 1573 S[1472] 3117.79 | 275
1274 S[1771] 6406.04 | 365 1374 S[1671] 5306.29 | 185 1474 S[1571] 4206.54 | 275 1574 S[1471] 3106.79 | 365
1275 S[1770] 6395.04 | 185 1375 S[1670] 5295.29 | 275 1475 S[1570] 419554 | 365 1575 S[1470] 3095.79 | 185
1276 S[1769] 6384.05 | 275 1376 S[1669] 5284.3 365 1476 S[1569] 4184.55| 185 1576 S[1469] 3084.8 275
1277 S[1768] 6373.05] 365 1377 S[1668] 5273.3 185 1477 S[1568] 417355 275 1577 S[1468] 3073.8 365
1278 S[1767] 6362.05| 185 1378 S[1667] 5262.3 275 1478 S[1567] 4162.55| 365 1578 S[1467] 3062.8 185
1279 S[1766] 6351.05 | 275 1379 S[1666] 5251.3 365 1479 S[1566] 415155] 185 1579 S[1466] 3051.8 275
1280 S[1765] 6340.06 | 365 1380 S[1665] 5240.31| 185 1480 S[1565] 4140.56 | 275 1580 S[1465] 3040.81 | 365
1281 S[1764] 6329.06 | 185 1381 S[1664] 5229.31 | 275 1481 S[1564] 4129.56 | 365 1581 S[1464] 3029.81 | 185
1282 S[1763] 6318.06 | 275 1382 S[1663] 5218.31 | 365 1482 S[1563] 4118.56 | 185 1582 S[1463] 3018.81 | 275
1283 S[1762] 6307.06 | 365 1383 S[1662] 5207.31 ]| 185 1483 S[1562] 4107.56 | 275 1583 S[1462] 3007.81 | 365
1284 S[1761] 6296.07 | 185 1384 S[1661] 5196.32 | 275 1484 S[1561] 4096.57 | 365 1584 S[1461] 2996.82 | 185
1285 S[1760] 6285.07 | 275 1385 S[1660] 5185.32 | 365 1485 S[1560] 4085.57 | 185 1585 S[1460] 2985.82 | 275
1286 S[1759] 6274.07 | 365 1386 S[1659] 5174.32 | 185 1486 S[1559] 4074.57 | 275 1586 S[1459] 2974.82 | 365
1287 S[1758] 6263.07 | 185 1387 S[1658] 5163.32 | 275 1487 S[1558] 4063.57 | 365 1587 S[1458] 2963.82 | 185
1288 S[1757] 6252.08 | 275 1388 S[1657] 5152.33 | 365 1488 S[1557] 4052.58 | 185 1588 S[1457] 2952.83 | 275
1289 S[1756] 6241.08 | 365 1389 S[1656] 514133 ]| 185 1489 S[1556] 404158 | 275 1589 S[1456] 294183 | 365
1290 S[1755] 6230.08 | 185 1390 S[1655] 5130.33 | 275 1490 S[1555] 4030.58 | 365 1590 S[1455] 2930.83 | 185
1291 S[1754] 6219.08 | 275 1391 S[1654] 5119.33 | 365 1491 S[1554] 4019.58 | 185 1591 S[1454] 2919.83 | 275
1292 S[1753] 6208.09 | 365 1392 S[1653] 5108.34 | 185 1492 S[1553] 4008.59 | 275 1592 S[1453] 2908.84 | 365
1293 S[1752] 6197.09 | 185 1393 S[1652] 5097.34 | 275 1493 S[1552] 3997.59 | 365 1593 S[1452] 2897.84 | 185
1294 S[1751] 6186.09 | 275 1394 S[1651] 5086.34 | 365 1494 S[1551] 3986.59 | 185 1594 S[1451] 2886.84 | 275
1295 S[1750] 6175.09 | 365 1395 S[1650] 5075.34 | 185 1495 S[1550] 397559 | 275 1595 S[1450] 2875.84 | 365
1296 S[1749] 6164.1 185 1396 S[1649] 5064.35 | 275 1496 S[1549] 3964.6 365 1596 S[1449] 2864.85| 185
1297 S[1748] 6153.1 275 1397 S[1648] 5053.35 | 365 1497 S[1548] 3953.6 185 1597 S[1448] 2853.85| 275
1298 S[1747] 6142.1 365 1398 S[1647] 5042.35| 185 1498 S[1547] 3942.6 275 1598 S[1447] 2842.85| 365
1299 S[1746] 6131.1 185 1399 S[1646] 5031.35| 275 1499 S[1546] 3931.6 365 1599 S[1446] 2831.85| 185
1300 S[1745] 6120.11 | 275 1400 S[1645] 5020.36 | 365 1500 S[1545] 3920.61] 185 1600 S[1445] 2820.86 | 275
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IL ITEK a-Si TFT LCD Single Chip Driver

' 800(RGB) x 1280 Resolution and 16.7M-color

I Love Innovation

No. Name X Y No. Name X Y No. Name X Y No. Name X Y

1601 S[1444] 2809.86 | 365 1701 S[1344] 1710.11] 185 1801 S[1244] 610.36 275 1901 S[1168] -489.39 | 365
1602 S[1443] 2798.86 | 185 1702 S[1343] 1699.11 | 275 1802 S[1243] 599.36 365 1902 S[1167] -500.38 | 185
1603 S[1442] 2787.86 | 275 1703 S[1342] 1688.11 | 365 1803 S[1242] 588.36 185 1903 S[1166] -511.38 | 275
1604 S[1441] 2776.87 ] 365 1704 S[1341] 1677.12| 185 1804 S[1241] 577.37 275 1904 S[1165] -522.38 365
1605 S[1440] 2765.87 | 185 1705 S[1340] 1666.12 | 275 1805 S[1240] 566.37 365 1905 S[1164] -533.38 | 185
1606 S[1439] 2754.87 | 275 1706 S[1339] 1655.12 | 365 1806 S[1239] 555.37 185 1906 S[1163] -544.37 | 275
1607 S[1438] 2743.87 | 365 1707 S[1338] 1644.12 | 185 1807 S[1238] 544.37 275 1907 S[1162] -555.37 | 365
1608 S[1437] 273288 185 1708 S[1337] 1633.13 | 275 1808 S[1237] 533.38 365 1908 S[1161] -566.37 | 185
1609 S[1436] 272188 275 1709 S[1336] 1622.13 | 365 1809 S[1236] 522.38 185 1909 S[1160] -577.37 | 275
1610 S[1435] 2710.88 | 365 1710 S[1335] 1611.13 | 185 1810 S[1235] 511.38 275 1910 S[1159] -588.36 | 365
1611 S[1434] 2699.88 | 185 1711 S[1334] 1600.13 | 275 1811 S[1234] 500.38 365 1911 S[1158] -599.36 | 185
1612 S[1433] 2688.89 | 275 1712 S[1333] 1589.14 | 365 1812 S[1233] 489.39 185 1912 S[1157] -610.36 | 275
1613 S[1432] 2677.89 | 365 1713 S[1332] 1578.14 | 185 1813 S[1232] 478.39 275 1913 S[1156] -621.36 | 365
1614 S[1431] 2666.89 | 185 1714 S[1331] 1567.14 | 275 1814 S[1231] 467.39 365 1914 S[1155] -632.35 185
1615 S[1430] 2655.89 | 275 1715 S[1330] 1556.14 | 365 1815 S[1230] 456.39 185 1915 S[1154] -643.35 | 275
1616 S[1429] 2644.9 365 1716 S[1329] 1545.15] 185 1816 S[1229] 445.4 275 1916 S[1153] -654.35 | 365
1617 S[1428] 2633.9 185 1717 S[1328] 1534.15| 275 1817 S[1228] 434.4 365 1917 S[1152] -665.35 | 185
1618 S[1427] 2622.9 275 1718 S[1327] 1523.15| 365 1818 S[1227] 423.4 185 1918 S[1151] -676.34 275
1619 S[1426] 2611.9 365 1719 S[1326] 1512.15] 185 1819 S[1226] 412.4 275 1919 S[1150] -687.34 | 365
1620 S[1425] 260091 185 1720 S[1325] 1501.16 | 275 1820 S[1225] 401.41 365 1920 S[1149] -698.34 185
1621 S[1424] 2589.91| 275 1721 S[1324] 1490.16 | 365 1821 S[1224] 390.41 185 1921 S[1148] -709.34 | 275
1622 S[1423] 2578.91] 365 1722 S[1323] 1479.16 | 185 1822 S[1223] 379.41 275 1922 S[1147] -720.33 365
1623 S[1422] 2567.91] 185 1723 S[1322] 1468.16 | 275 1823 S[1222] 368.41 365 1923 S[1146] -731.33 185
1624 S[1421] 2556.92 | 275 1724 S[1321] 1457.17 | 365 1824 S[1221] 357.42 185 1924 S[1145] -742.33 275
1625 S[1420] 2545.92 | 365 1725 S[1320] 1446.17| 185 1825 S[1220] 346.42 275 1925 S[1144] -753.33 | 365
1626 S[1419] 2534.92| 185 1726 S[1319] 1435.17 | 275 1826 S[1219] 335.42 365 1926 S[1143] -764.32 | 185
1627 S[1418] 2523.92 | 275 1727 S[1318] 1424.17| 365 1827 S[1218] 324.42 185 1927 S[1142] -775.32 | 275
1628 S[1417] 2512.93| 365 1728 S[1317] 1413.18 ] 185 1828 S[1217] 313.43 275 1928 S[1141] -786.32 | 365
1629 S[1416] 2501.93]| 185 1729 S[1316] 1402.18 | 275 1829 S[1216] 302.43 365 1929 S[1140] -797.32 | 185
1630 S[1415] 2490.93 | 275 1730 S[1315] 1391.18 | 365 1830 S[1215] 201.43 | 185 1930 S[1139] 808.31 | 275
1631 S[1414] 2479.93 | 365 1731 S[1314] 1380.18 | 185 1831 S[1214] 280.43 275 1931 S[1138] -819.31 | 365
1632 S[1413] 2468.94 | 185 1732 S[1313] 1369.19 | 275 1832 S[1213] 269.44 365 1932 S[1137] -830.31 | 185
1633 S[1412] 2457.94 | 275 1733 S[1312] 1358.19 | 365 1833 S[1212] 258.44 185 1933 S[1136] -841.31 | 275
1634 S[1411] 2446.94 | 365 1734 S[1311] 1347.19 | 185 1834 S[1211] 247.44 | 275 1934 S[1135] -852.3 | 365
1635 S[1410] 243594 185 1735 S[1310] 1336.19 | 275 1835 S[1210] 236.44 365 1935 S[1134] -863.3 185
1636 S[1409] 2424.95| 275 1736 S[1309] 13252 | 365 1836 S[1209] 225.45 | 185 1936 S[1133] 874.3 | 275
1637 S[1408] 2413.95] 365 1737 S[1308] 1314.2 185 1837 S[1208] 214.45 275 1937 S[1132] -885.3 365
1638 S[1407] 2402.95| 185 1738 S[1307] 1303.2 | 275 1838 S[1207] 203.45 | 365 1038 S[1131] 896.29 | 185
1639 S[1406] 2391.95] 275 1739 S[1306] 1292.2 365 1839 S[1206] 192.45 185 1939 S[1130] -907.29 | 275
1640 S[1405] 2380.96 | 365 1740 S[1305] 1281.21| 185 1840 S[1205] 181.46 | 275 1940 S[1129] 918.29 | 365
1641 S[1404] 2369.96 | 185 1741 S[1304] 1270.21| 275 1841 S[1204] 170.46 365 1941 S[1128] -929.29 | 185
1642 S[1403] 2358.96 | 275 1742 S[1303] 1259.21 | 365 1842 S[1203] 159.46 | 185 1942 S[1127] 940.28 | 275
1643 S[1402] 2347.96 | 365 1743 S[1302] 1248.21| 185 1843 S[1202] 148.46 275 1943 S[1126] -951.28 | 365
1644 S[1401] 2336.97 | 185 1744 S[1301] 1237.22| 275 1844 S[1201] 137.47 | 365 1944 S[1125] 962.28 | 185
1645 S[1400] 232597 | 275 1745 S[1300] 1226.22 | 365 1845 DUMMY29 126.47 185 1945 S[1124] -973.28 | 275
1646 S[1399] 2314.97 | 365 1746 S[1299] 1215.22 | 185 1846 DUMMY30 115.47 275 1946 S[1123] -984.27 | 365
1647 S[1398] 2303.97 | 185 1747 S[1298] 1204.22 | 275 1847 DUMMY31 104.47 365 1947 S[1122] -995.27 | 185
1648 S[1397] 2292.98 | 275 1748 S[1297] 1193.23 | 365 1848 DUMMY32 93.48 185 1948 S[1121] -1006.27] 275
1649 S[1396] 2281.98 | 365 1749 S[1296] 1182.23 | 185 1849 DUMMY33 82.48 275 1949 S[1120] -1017.27] 365
1650 S[1395] 2270.98 | 185 1750 S[1295] 1171.23| 275 1850 DUMMY34 71.48 365 1950 S[1119] -1028.26] 185
1651 S[1394] 2259.98 | 275 1751 S[1294] 1160.23 | 365 1851 DUMMY35 60.48 185 1951 S[1118] -1039.26] 275
1652 S[1393] 2248.99 | 365 1752 S[1293] 1149.24 | 185 1852 DUMMY36 49.49 275 1952 S[1117] -1050.26] 365
1653 S[1392] 2237.99] 185 1753 S[1292] 1138.24 | 275 1853 DUMMY37 38.49 365 1953 S[1116] -1061.26] 185
1654 S[1391] 2226.99 | 275 1754 S[1291] 1127.24 | 365 1854 DUMMY38 27.49 185 1954 S[1115] -1072.25] 275
1655 S[1390] 221599 | 365 1755 S[1290] 1116.24| 185 1855 DUMMY39 16.49 275 1955 S[1114] -1083.25] 365
1656 S[1389] 2205 185 1756 S[1289] 1105.25 | 275 1856 DUMMY40 55 365 1956 S[1113] -1094.25] 185
1657 S[1388] 2194 275 1757 S[1288] 1094.25| 365 1857 DUMMY41 -55 185 1957 S[1112] -1105.25] 275
1658 S[1387] 2183 365 1758 S[1287] 1083.25 | 185 1858 DUMMY42 -16.49 275 1958 S[1111] -1116.24] 365
1659 S[1386] 2172 185 1759 S[1286] 1072.25| 275 1859 DUMMY43 -27.49 365 1959 S[1110] -1127.24] 185
1660 S[1385] 2161.01| 275 1760 S[1285] 1061.26 | 365 1860 DUMMY44 -38.49 185 1960 S[1109] -1138.24] 275
1661 S[1384] 2150.01 | 365 1761 S[1284] 1050.26 | 185 1861 DUMMY45 -49.49 275 1961 S[1108] -1149.24] 365
1662 S[1383] 2139.01 | 185 1762 S[1283] 1039.26 | 275 1862 DUMMY46 -60.48 365 1962 S[1107] -1160.23] 185
1663 S[1382] 2128.01 | 275 1763 S[1282] 1028.26 | 365 1863 DUMMY47 -71.48 185 1963 S[1106] -1171.23] 275
1664 S[1381] 2117.02 | 365 1764 S[1281] 1017.27| 185 1864 DUMMY48 -82.48 275 1964 S[1105] -1182.23] 365
1665 S[1380] 2106.02 | 185 1765 S[1280] 1006.27 | 275 1865 DUMMY49 -93.48 365 1965 S[1104] -1193.23] 185
1666 S[1379] 2095.02 | 275 1766 S[1279] 995.27 365 1866 DUMMY50 -104.47 | 185 1966 S[1103] -1204.22| 275
1667 S[1378] 2084.02 | 365 1767 S[1278] 984.27 185 1867 DUMMY51 -115.47 | 275 1967 S[1102] -1215.22] 365
1668 S[1377] 2073.03 | 185 1768 S[1277] 973.28 275 1868 DUMMY52 -126.47 | 365 1968 S[1101] -1226.22| 185
1669 S[1376] 2062.03 | 275 1769 S[1276] 962.28 365 1869 S[1200] -137.47 | 185 1969 S[1100] -1237.22] 275
1670 S[1375] 2051.03 | 365 1770 S[1275] 951.28 185 1870 S[1199] -148.46 | 275 1970 S[1099] -1248.21] 365
1671 S[1374] 2040.03 | 185 1771 S[1274] 940.28 275 1871 S[1198] -159.46 | 365 1971 S[1098] -1259.21] 185
1672 S[1373] 2029.04 | 275 1772 S[1273] 929.29 365 1872 S[1197] -170.46 | 185 1972 S[1097] -1270.21] 275
1673 S[1372] 2018.04 | 365 1773 S[1272] 918.29 185 1873 S[1196] -181.46 | 275 1973 S[1096] -1281.21] 365
1674 S[1371] 2007.04 | 185 1774 S[1271] 907.29 275 1874 S[1195] -192.45 | 365 1974 S[1095] -1292.2 | 185
1675 S[1370] 1996.04 | 275 1775 S[1270] 896.29 365 1875 S[1194] -203.45 | 185 1975 S[1094] -1303.2 | 275
1676 S[1369] 1985.05 | 365 1776 S[1269] 885.3 185 1876 S[1193] -214.45 | 275 1976 S[1093] -1314.2 | 365
1677 S[1368] 1974.05] 185 1777 S[1268] 874.3 275 1877 S[1192] -225.45 | 365 1977 S[1092] -1325.2 | 185
1678 S[1367] 1963.05 | 275 1778 S[1267] 863.3 365 1878 S[1191] -236.44 | 185 1978 S[1091] -1336.19] 275
1679 S[1366] 1952.05 | 365 1779 S[1266] 852.3 185 1879 S[1190] -247.44 | 275 1979 S[1090] -1347.19] 365
1680 S[1365] 1941.06 | 185 1780 S[1265] 841.31 275 1880 S[1189] -258.44 | 365 1980 S[1089] -1358.19] 185
1681 S[1364] 1930.06 | 275 1781 S[1264] 830.31 365 1881 S[1188] -269.44 | 185 1981 S[1088] -1369.19] 275
1682 S[1363] 1919.06 | 365 1782 S[1263] 819.31 185 1882 S[1187] -280.43 | 275 1982 S[1087] -1380.18] 365
1683 S[1362] 1908.06 | 185 1783 S[1262] 808.31 275 1883 S[1186] -291.43 | 365 1983 S[1086] -1391.18] 185
1684 S[1361] 1897.07 | 275 1784 S[1261] 797.32 365 1884 S[1185] -302.43 | 185 1984 S[1085] -1402.18] 275
1685 S[1360] 1886.07 | 365 1785 S[1260] 786.32 185 1885 S[1184] -313.43 | 275 1985 S[1084] -1413.18] 365
1686 S[1359] 1875.07 | 185 1786 S[1259] 775.32 275 1886 S[1183] -324.42 | 365 1986 S[1083] -1424.17] 185
1687 S[1358] 1864.07 | 275 1787 S[1258] 764.32 365 1887 S[1182] -335.42 | 185 1987 S[1082] -1435.17] 275
1688 S[1357] 1853.08 | 365 1788 S[1257] 753.33 185 1888 S[1181] -346.42 | 275 1988 S[1081] -1446.17] 365
1689 S[1356] 1842.08 | 185 1789 S[1256] 742.33 275 1889 S[1180] -357.42 | 365 1989 S[1080] -1457.17] 185
1690 S[1355] 1831.08 | 275 1790 S[1255] 731.33 365 1890 S[1179] -368.41 | 185 1990 S[1079] -1468.16] 275
1691 S[1354] 1820.08 | 365 1791 S[1254] 720.33 185 1891 S[1178] -379.41 | 275 1991 S[1078] -1479.16] 365
1692 S[1353] 1809.09 | 185 1792 S[1253] 709.34 275 1892 S[1177] -390.41 | 365 1992 S[1077] -1490.16] 185
1693 S[1352] 1798.09 | 275 1793 S[1252] 698.34 365 1893 S[1176] -401.41 | 185 1993 S[1076] -1501.16] 275
1694 S[1351] 1787.09 | 365 1794 S[1251] 687.34 185 1894 S[1175] -412.4 275 1994 S[1075] -1512.15] 365
1695 S[1350] 1776.09 | 185 1795 S[1250] 676.34 275 1895 S[1174] -423.4 365 1995 S[1074] -1523.15] 185
1696 S[1349] 1765.1 275 1796 S[1249] 665.35 365 1896 S[1173] -434.4 185 1996 S[1073] -1534.15] 275
1697 S[1348] 1754.1 365 1797 S[1248] 654.35 185 1897 S[1172] -445.4 275 1997 S[1072] -1545.15] 365
1698 S[1347] 1743.1 185 1798 S[1247] 643.35 275 1898 S[1171] -456.39 | 365 1998 S[1071] -1556.14] 185
1699 S[1346] 1732.1 275 1799 S[1246] 632.35 365 1899 S[1170] -467.39 | 185 1999 S[1070] -1567.14] 275
1700 S[1345] 1721.11] 365 1800 S[1245] 621.36 185 1900 S[1169] -478.39 | 275 2000 S[1069] -1578.14] 365

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.
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IL ITEK a-Si TFT LCD Single Chip Driver

tovelmevaren 800(RGB) x 1280 Resolution and 16.7M-color

No. Name X Y No. Name X Y No. Name X Y No. Name X Y

2001 S[1068] -1589.14] 185 2101 S[968] -2688.89] 275 2201 S[868] -3788.64] 365 2301 S[768] -4888.39] 185
2002 S[1067] -1600.13] 275 2102 S[967] -2699.88] 365 2202 S[867] -3799.63] 185 2302 S[767] -4899.38] 275
2003 S[1066] -1611.13] 365 2103 S[966] -2710.88] 185 2203 S[866] -3810.63] 275 2303 S[766] -4910.38] 365
2004 S[1065] -1622.13] 185 2104 S[965] -2721.88] 275 2204 S[865] -3821.63] 365 2304 S[765] -4921.38] 185
2005 S[1064] -1633.13] 275 2105 S[964] -2732.88] 365 2205 S[864] -3832.63] 185 2305 S[764] -4932.38] 275
2006 S[1063] -1644.12] 365 2106 S[963] -2743.87] 185 2206 S[863] -3843.62] 275 2306 S[763] -4943.37] 365
2007 S[1062] -1655.12] 185 2107 S[962] -2754.87] 275 2207 S[862] -3854.62] 365 2307 S[762] -4954.37] 185
2008 S[1061] -1666.12] 275 2108 S[961] -2765.87] 365 2208 S[861] -3865.62] 185 2308 S[761] -4965.37] 275
2009 S[1060] -1677.12] 365 2109 S[960] -2776.87] 185 2209 S[860] -3876.62] 275 2309 S[760] -4976.37] 365
2010 S[1059] -1688.11] 185 2110 S[959] -2787.86] 275 2210 S[859] -3887.61] 365 2310 S[759] -4987.36] 185
2011 S[1058] -1699.11] 275 2111 S[958] -2798.86] 365 2211 S[858] -3898.61] 185 2311 S[758] -4998.36] 275
2012 S[1057] -1710.11] 365 2112 S[957] -2809.86] 185 2212 S[857] -3909.61] 275 2312 S[757] -5009.36] 365
2013 S[1056] -1721.11] 185 2113 S[956] -2820.86] 275 2213 S[856] -3920.61] 365 2313 S[756] -5020.36] 185
2014 S[1055] -1732.1 | 275 2114 S[955] -2831.85] 365 2214 S[855] -3931.6 | 185 2314 S[755] -5031.35] 275
2015 S[1054] -1743.1 | 365 2115 S[954] -2842.85] 185 2215 S[854] -3942.6 | 275 2315 S[754] -5042.35] 365
2016 S[1053] -1754.1 | 185 2116 S[953] -2853.85] 275 2216 S[853] -3953.6 | 365 2316 S[753] -5053.35] 185
2017 S[1052] -1765.1 | 275 2117 S[952] -2864.85] 365 2217 S[852] -3964.6 | 185 2317 S[752] -5064.35] 275
2018 S[1051] -1776.09] 365 2118 S[951] -2875.84] 185 2218 S[851] -3975.59] 275 2318 S[751] -5075.34] 365
2019 S[1050] -1787.09] 185 2119 S[950] -2886.84] 275 2219 S[850] -3986.59] 365 2319 S[750] -5086.34] 185
2020 S[1049] -1798.09] 275 2120 S[949] -2897.84] 365 2220 S[849] -3997.59] 185 2320 S[749] -5097.34] 275
2021 S[1048] -1809.09] 365 2121 S[948] -2908.84] 185 2221 S[848] -4008.59] 275 2321 S[748] -5108.34] 365
2022 S[1047] -1820.08] 185 2122 S[947] -2919.83| 275 2222 S[847] -4019.58] 365 2322 S[747] -5119.33] 185
2023 S[1046] -1831.08] 275 2123 S[946] -2930.83] 365 2223 S[846] -4030.58] 185 2323 S[746] -5130.33] 275
2024 S[1045] -1842.08] 365 2124 S[945] -2941.83] 185 2224 S[845] -4041.58| 275 2324 S[745] -5141.33| 365
2025 S[1044] -1853.08] 185 2125 S[944] -2952.83] 275 2225 S[844] -4052.58] 365 2325 S[744] -5152.33] 185
2026 S[1043] -1864.07] 275 2126 S[943] -2963.82| 365 2226 S[843] -4063.57| 185 2326 S[743] -5163.32| 275
2027 S[1042] -1875.07] 365 2127 S[942] -2974.82] 185 2227 S[842] -4074.57] 275 2327 S[742] -5174.32] 365
2028 S[1041] -1886.07] 185 2128 S[941] -2985.82| 275 2228 S[841] -4085.57| 365 2328 S[741] -5185.32| 185
2029 S[1040] -1897.07] 275 2129 S[940] -2996.82] 365 2229 S[840] -4096.57] 185 2329 S[740] -5196.32] 275
2030 S[1039] -1908.06] 365 2130 S[939] -3007.81] 185 2230 S[839] -4107.56] 275 2330 S[739] -5207.31] 365
2031 S[1038] -1919.06] 185 2131 S[938] -3018.81] 275 2231 S[838] -4118.56] 365 2331 S[738] -5218.31] 185
2032 S[1037] -1930.06] 275 2132 S[937] -3029.81] 365 2232 S[837] -4129.56] 185 2332 S[737] -5229.31| 275
2033 S[1036] -1941.06] 365 2133 S[936] -3040.81] 185 2233 S[836] -4140.56] 275 2333 S[736] -5240.31] 365
2034 S[1035] -1952.05] 185 2134 S[935] -3051.8 | 275 2234 S[835] -4151.55| 365 2334 S[735] -5251.3 | 185
2035 S[1034] -1963.05] 275 2135 S[934] -3062.8 | 365 2235 S[834] -4162.55] 185 2335 S[734] -5262.3 | 275
2036 S[1033] -1974.05] 365 2136 S[933] -3073.8 | 185 2236 S[833] -4173.55| 275 2336 S[733] -5273.3 | 365
2037 S[1032] -1985.05] 185 2137 S[932] -3084.8 | 275 2237 S[832] -4184.55] 365 2337 S[732] -5284.3 | 185
2038 S[1031] -1996.04] 275 2138 S[931] -3095.79] 365 2238 S[831] -4195.54] 185 2338 S[731] -5295.29] 275
2039 S[1030] -2007.04] 365 2139 S[930] -3106.79] 185 2239 S[830] -4206.54] 275 2339 S[730] -5306.29] 365
2040 S[1029] -2018.04] 185 2140 S[929] -3117.79] 275 2240 S[829] -4217.54] 365 2340 S[729] -5317.29] 185
2041 S[1028] -2029.04] 275 2141 S[928] -3128.79] 365 2241 S[828] -4228.54] 185 2341 S[728] -5328.29] 275
2042 S[1027] -2040.03] 365 2142 S[927] -3139.78] 185 2242 S[827] -4239.53| 275 2342 S[727] -5339.28] 365
2043 S[1026] -2051.03] 185 2143 S[926] -3150.78] 275 2243 S[826] -4250.53] 365 2343 S[726] -5350.28] 185
2044 S[1025] -2062.03] 275 2144 S[925] -3161.78] 365 2244 S[825] -4261.53] 185 2344 S[725] -5361.28] 275
2045 S[1024] -2073.03] 365 2145 S[924] -3172.78] 185 2245 S[824] -4272.53] 275 2345 S[724] -5372.28] 365
2046 S[1023] -2084.02] 185 2146 S[923] -3183.77] 275 2246 S[823] -4283.52] 365 2346 S[723] -5383.27] 185
2047 S[1022] -2095.02] 275 2147 S[922] -3194.77] 365 2247 S[822] -4294.52] 185 2347 S[722] -5394.27] 275
2048 S[1021] -2106.02] 365 2148 S[921] -3205.77] 185 2248 S[821] -4305.52] 275 2348 S[721] -5405.27] 365
2049 S[1020] -2117.02] 185 2149 S[920] -3216.77] 275 2249 S[820] -4316.52] 365 2349 S[720] -5416.27] 185
2050 S[1019] -2128.01] 275 2150 S[919] -3227.76] 365 2250 S[819] -4327.51] 185 2350 S[719] -5427.26| 275
2051 S[1018] -2139.01] 365 2151 S[918] -3238.76] 185 2251 S[818] -4338.51] 275 2351 S[718] -5438.26] 365
2052 S[1017] -2150.01] 185 2152 S[917] -3249.76] 275 2252 S[817] ~4349.51] 365 2352 S[717] 5449.26] 185
2053 S[1016] -2161.01] 275 2153 S[916] -3260.76] 365 2253 S[816] -4360.51] 185 2353 S[716] -5460.26] 275
2054 S[1015] 2172 | 365 2154 S[015] -3271.75] 185 2254 S[815] -43715 | 275 2354 S[715] -5471.25] 365
2055 S[1014] -2183 185 2155 S[914] -3282.75] 275 2255 S[814] -4382.5 | 365 2355 S[714] -5482.25] 185
2056 S[1013] -2194 275 2156 S[913] -3293.75] 365 2256 S[813] -4393.5 | 185 2356 S[713] -5493.25| 275
2057 S[1012] -2205 365 2157 S[912] -3304.75] 185 2257 S[812] -4404.5 | 275 2357 S[712] -5504.25] 365
2058 S[1011] -2215.99] 185 2158 S[911] -3315.74] 275 2258 S[811] ~4415.49] 365 2358 S[711] 5515.24] 185
2059 S[1010] -2226.99] 275 2159 S[910] -3326.74] 365 2259 S[810] -4426.49] 185 2359 S[710] -5526.24] 275
2060 S[1009] -2237.99] 365 2160 S[909] -3337.74] 185 2260 S[809] -4437.49] 275 2360 S[709] -5537.24] 365
2061 S[1008] -2248.99] 185 2161 S[908] -3348.74] 275 2261 S[808] -4448.49] 365 2361 S[708] -5548.24] 185
2062 S[1007] -2259.98] 275 2162 S[907] -3359.73] 365 2262 S[807] -4459.48| 185 2362 S[707] -5559.23] 275
2063 S[1006] -2270.98] 365 2163 S[906] -3370.73] 185 2263 S[806] -4470.48] 275 2363 S[706] -5570.23] 365
2064 S[1005] -2281.98] 185 2164 S[905] -3381.73] 275 2264 S[805] ~4481.48] 365 2364 S[705] 5581.23] 185
2065 S[1004] -2292.98] 275 2165 S[904] -3392.73] 365 2265 S[804] -4492.48| 185 2365 S[704] -5592.23] 275
2066 S[1003] -2303.97] 365 2166 S[903] -3403.72] 185 2266 S[803] -4503.47] 275 2366 S[703] -5603.22] 365
2067 S[1002] -2314.97] 185 2167 S[902] -3414.72] 275 2267 S[802] -4514.47] 365 2367 S[702] -5614.22] 185
2068 S[1001] -2325.97] 275 2168 S[901] -3425.72] 365 2268 S[801] -4525.47] 185 2368 S[701] -5625.22| 275
2069 S[1000] -2336.97] 365 2169 S[900] -3436.72] 185 2269 S[800] -4536.47] 275 2369 S[700] -5636.22] 365
2070 S[999] -2347.96] 185 2170 S[899] -3447.71] 275 2270 S[799] -4547.46] 365 2370 S[699] -5647.21] 185
2071 S[998] -2358.96] 275 2171 S[898] -3458.71] 365 2271 S[798] -4558.46] 185 2371 S[698] -5658.21] 275
2072 S[997] -2369.96] 365 2172 S[897] -3469.71] 185 2272 S[797] -4569.46] 275 2372 S[697] -5669.21] 365
2073 S[996] -2380.96] 185 2173 S[896] -3480.71] 275 2273 S[796] -4580.46] 365 2373 S[696] -5680.21] 185
2074 S[995] -2391.95] 275 2174 S[895] -3491.7 | 365 2274 S[795] -4591.45] 185 2374 S[695] -5691.2 | 275
2075 S[994] -2402.95] 365 2175 S[894] -3502.7 185 2275 S[794] -4602.45] 275 2375 S[694] -5702.2 | 365
2076 S[993] -2413.95] 185 2176 S[893] -3513.7 | 275 2276 S[793] -4613.45] 365 2376 S[693] -5713.2 | 185
2077 S[992] -2424.95] 275 2177 S[892] -3524.7 | 365 2277 S[792] -4624.45] 185 2377 S[692] -5724.2 | 275
2078 S[991] -2435.94] 365 2178 S[891] -3535.69] 185 2278 S[791] -4635.44] 275 2378 S[691] -5735.19] 365
2079 S[990] -2446.94] 185 2179 S[890] -3546.69] 275 2279 S[790] -4646.44] 365 2379 S[690] -5746.19] 185
2080 S[989] -2457.94] 275 2180 S[889] -3557.69] 365 2280 S[789] -4657.44] 185 2380 S[689] -5757.19] 275
2081 S[988] -2468.94] 365 2181 S[888] -3568.69] 185 2281 S[788] -4668.44] 275 2381 S[688] -5768.19] 365
2082 S[987] -2479.93] 185 2182 S[887] -3579.68] 275 2282 S[787] -4679.43] 365 2382 S[687] -5779.18] 185
2083 S[986] -2490.93] 275 2183 S[886] -3590.68] 365 2283 S[786] -4690.43] 185 2383 S[686] -5790.18] 275
2084 S[985] -2501.93] 365 2184 S[885] -3601.68] 185 2284 S[785] -4701.43] 275 2384 S[685] -5801.18] 365
2085 S[984] -2512.93] 185 2185 S[884] -3612.68] 275 2285 S[784] -4712.43] 365 2385 S[684] -5812.18] 185
2086 S[983] -2523.92] 275 2186 S[883] -3623.67] 365 2286 S[783] -4723.42] 185 2386 S[683] -5823.17] 275
2087 S[982] -2534.92] 365 2187 S[882] -3634.67] 185 2287 S[782] -4734.42| 275 2387 S[682] -5834.17] 365
2088 S[981] -2545.92] 185 2188 S[881] -3645.67] 275 2288 S[781] -4745.42| 365 2388 S[681] -5845.17] 185
2089 S[980] -2556.92] 275 2189 S[880] -3656.67] 365 2289 S[780] -4756.42] 185 2389 S[680] -5856.17] 275
2090 S[979] -2567.91] 365 2190 S[879] -3667.66] 185 2290 S[779] -4767.41] 275 2390 S[679] -5867.16] 365
2091 S[978] -2578.91] 185 2191 S[878] -3678.66] 275 2291 S[778] -4778.41] 365 2391 S[678] -5878.16] 185
2092 S[977] -2589.91] 275 2192 S[877] -3689.66] 365 2292 S[777] -4789.41] 185 2392 S[677] -5889.16] 275
2093 S[976] -2600.91] 365 2193 S[876] -3700.66] 185 2293 S[776] -4800.41] 275 2393 S[676] -5900.16] 365
2094 S[975] -2611.9 | 185 2194 S[875] -3711.65] 275 2294 S[775] -4811.4 | 365 2394 S[675] -5911.15] 185
2095 S[974] -2622.9 | 275 2195 S[874] -3722.65] 365 2295 S[774] -4822.4 | 185 2395 S[674] -5922.15] 275
2096 S[973] -2633.9 | 365 2196 S[873] -3733.65] 185 2296 S[773] -4833.4 | 275 2396 S[673] -5933.15] 365
2097 S[972] -2644.9 | 185 2197 S[872] -3744.65] 275 2297 S[772] -4844.4 | 365 2397 S[672] -5944.15] 185
2098 S[o71] -2655.89] 275 2198 S[871] -3755.64] 365 2298 S[771] -4855.39] 185 2398 S[671] -5955.14] 275
2099 S[970] -2666.89] 365 2199 S[870] -3766.64] 185 2299 S[770] -4866.39] 275 2399 S[670] -5966.14] 365
2100 S[969] -2677.89] 185 2200 S[869] -3777.64] 275 2300 S[769] -4877.39] 365 2400 S[669] -5977.14] 185

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.
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IL ITEK a-Si TFT LCD Single Chip Driver

tovelmevaren 800(RGB) x 1280 Resolution and 16.7M-color

No. Name X Y No. Name X Y No. Name X Y No. Name X Y

2401 S[668] -5988.14] 275 2501 S[586] -7087.89] 365 2601 S[486] -8187.64] 185 2701 S[386] -9287.39] 275
2402 S[667] -5999.13] 365 2502 S[585] -7098.88] 185 2602 S[485] -8198.63] 275 2702 S[385] -9298.38] 365
2403 S[666] -6010.13] 185 2503 S[584] -7109.88] 275 2603 S[484] -8209.63] 365 2703 S[384] -9309.38] 185
2404 S[665] -6021.13] 275 2504 S[583] -7120.88] 365 2604 S[483] -8220.63] 185 2704 S[383] -9320.38] 275
2405 S[664] -6032.13] 365 2505 S[582] -7131.88] 185 2605 S[482] -8231.63] 275 2705 S[382] -9331.38] 365
2406 S[663] -6043.12] 185 2506 S[581] -7142.87] 275 2606 S[481] -8242.62] 365 2706 S[381] -9342.37] 185
2407 S[662] -6054.12] 275 2507 S[580] -7153.87] 365 2607 S[480] -8253.62] 185 2707 S[380] -9353.37] 275
2408 S[661] -6065.12] 365 2508 S[579] -7164.87] 185 2608 S[479] -8264.62] 275 2708 S[379] -9364.37] 365
2409 S[660] -6076.12] 185 2509 S[578] -7175.87] 275 2609 S[478] -8275.62] 365 2709 S[378] -9375.37] 185
2410 S[659] -6087.11] 275 2510 S[577] -7186.86] 365 2610 S[477] -8286.61] 185 2710 S[377] -9386.36] 275
2411 S[658] -6098.11] 365 2511 S[576] -7197.86] 185 2611 S[476] -8297.61] 275 2711 S[376] -9397.36] 365
2412 S[657] -6109.11] 185 2512 S[575] -7208.86] 275 2612 S[475] -8308.61] 365 2712 S[375] -9408.36] 185
2413 S[656] -6120.11] 275 2513 S[574] -7219.86] 365 2613 S[474] -8319.61] 185 2713 S[374] -9419.36] 275
2414 S[655] -6131.1 | 365 2514 S[573] -7230.85] 185 2614 S[473] -8330.6 | 275 2714 S[373] -9430.35] 365
2415 S[654] -6142.1 | 185 2515 S[572] -7241.85] 275 2615 S[472] -8341.6 | 365 2715 S[372] -9441.35] 185
2416 S[653] -6153.1 | 275 2516 S[571] -7252.85] 365 2616 S[471] -8352.6 | 185 2716 S[371] -9452.35] 275
2417 S[652] -6164.1 | 365 2517 S[570] -7263.85] 185 2617 S[470] -8363.6 | 275 2717 S[370] -9463.35] 365
2418 S[651] -6175.09] 185 2518 S[569] -7274.84] 275 2618 S[469] -8374.59] 365 2718 S[369] -9474.34] 185
2419 S[650] -6186.09] 275 2519 S[568] -7285.84] 365 2619 S[468] -8385.59] 185 2719 S[368] -9485.34] 275
2420 S[649] -6197.09] 365 2520 S[567] -7296.84] 185 2620 S[467] -8396.59] 275 2720 S[367] -9496.34] 365
2421 S[648] -6208.09] 185 2521 S[566] -7307.84] 275 2621 S[466] -8407.59] 365 2721 S[366] -9507.34] 185
2422 S[647] -6219.08] 275 2522 S[565] -7318.83] 365 2622 S[465] -8418.58] 185 2722 S[365] -9518.33] 275
2423 S[646] -6230.08] 365 2523 S[564] -7329.83] 185 2623 S[464] -8429.58] 275 2723 S[364] -9529.33] 365
2424 S[645] -6241.08] 185 2524 S[563] -7340.83] 275 2624 S[463] -8440.58| 365 2724 S[363] -9540.33| 185
2425 S[644] -6252.08] 275 2525 S[562] -7351.83] 365 2625 S[462] -8451.58] 185 2725 S[362] -9551.33] 275
2426 S[643] -6263.07] 365 2526 S[561] -7362.82| 185 2626 S[461] -8462.57| 275 2726 S[361] -9562.32| 365
2427 S[642] -6274.07] 185 2527 S[560] -7373.82] 275 2627 S[460] -8473.57] 365 2727 S[360] -9573.32] 185
2428 S[641] -6285.07] 275 2528 S[559] -7384.82| 365 2628 S[459] -8484.57| 185 2728 S[359] -9584.32| 275
2429 S[640] -6296.07] 365 2529 S[558] -7395.82] 185 2629 S[458] -8495.57] 275 2729 S[358] -9595.32] 365
2430 S[639] -6307.06] 185 2530 S[557] -7406.81] 275 2630 S[457] -8506.56] 365 2730 S[357] -9606.31] 185
2431 S[638] -6318.06] 275 2531 S[556] -7417.81] 365 2631 S[456] -8517.56] 185 2731 S[356] -9617.31] 275
2432 S[637] -6329.06] 365 2532 S[555] -7428.81] 185 2632 S[455] -8528.56| 275 2732 S[355] -9628.31| 365
2433 S[636] -6340.06] 185 2533 S[554] -7439.81] 275 2633 S[454] -8539.56] 365 2733 S[354] -9639.31] 185
2434 S[635] -6351.05] 275 2534 S[553] -7450.8 | 365 2634 S[453] -8550.55] 185 2734 S[353] -9650.3 | 275
2435 S[634] -6362.05] 365 2535 S[552] -7461.8 | 185 2635 S[452] -8561.55] 275 2735 S[352] -9661.3 | 365
2436 S[633] -6373.05] 185 2536 S[551] -7472.8 | 275 2636 S[451] -8572.55| 365 2736 S[351] -9672.3 | 185
2437 S[632] -6384.05] 275 2537 S[550] -7483.8 | 365 2637 S[450] -8583.55] 185 2737 S[350] -9683.3 | 275
2438 S[631] -6395.04] 365 2538 S[549] 7494.79] 185 2638 S[449] -8594.54] 275 2738 S[349] -9694.29] 365
2439 S[630] -6406.04] 185 2539 S[548] -7505.79] 275 2639 S[448] -8605.54] 365 2739 S[348] -9705.29] 185
2440 S[629] -6417.04] 275 2540 S[547] 7516.79] 365 2640 S[447] -8616.54] 185 2740 S[347] 9716.29] 275
2441 S[628] -6428.04] 365 2541 S[546] -7527.79] 185 2641 S[446] -8627.54] 275 2741 S[346] -9727.29] 365
2442 S[627] -6439.03] 185 2542 S[545] 7538.78] 275 2642 S[445] -8638.53] 365 2742 S[345] -9738.28] 185
2443 S[626] -6450.03] 275 2543 S[544] -7549.78] 365 2643 S[444] -8649.53] 185 2743 S[344] -9749.28| 275
2444 S[625] -6461.03] 365 2544 S[543] -7560.78] 185 2644 S[443] -8660.53] 275 2744 S[343] -9760.28] 365
2445 S[624] -6472.03] 185 2545 S[542] -7571.78] 275 2645 S[442] -8671.53] 365 2745 S[342] -9771.28] 185
2446 S[623] -6483.02] 275 2546 S[541] 7582.77] 365 2646 S[441] -8682.52] 185 2746 S[341] -9782.27] 275
2447 S[622] -6494.02] 365 2547 S[540] -7593.77] 185 2647 S[440] -8693.52] 275 2747 S[340] -9793.27] 365
2448 S[621] -6505.02] 185 2548 S[539] 7604.77] 275 2648 S[439] -8704.52] 365 2748 S[339] -9804.27] 185
2449 S[620] -6516.02] 275 2549 S[538] -7615.77] 365 2649 S[438] -8715.52] 185 2749 S[338] -9815.27] 275
2450 S[619] 6527.01] 365 2550 S[537] 7626.76] 185 2650 S[437] -8726.51] 275 2750 S[337] -9826.26] 365
2451 S[618] -6538.01] 185 2551 S[536] -7637.76] 275 2651 S[436] -8737.51] 365 2751 S[336] -9837.26] 185
2452 S[617] -6549.01] 275 2552 S[535] -7648.76] 365 2652 S[435] -8748.51] 185 2752 S[335] -9848.26] 275
2453 S[616] -6560.01] 365 2553 S[534] -7659.76] 185 2653 S[434] -8759.51] 275 2753 S[334] -9859.26] 365
2454 S[615] 6571 | 185 2554 S[533] 7670.75] 275 2654 S[433] -8770.5 | 365 2754 S[333] -9870.25] 185
2455 S[614] -6582 275 2555 S[532] -7681.75] 365 2655 S[432] -8781.5 | 185 2755 S[332] -9881.25] 275
2456 S[613] 6593 | 365 2556 S[531] 7692.75] 185 2656 S[431] 8792.5 | 275 2756 S[331] -9892.25] 365
2457 S[612] -6604 185 2557 S[530] -7703.75] 275 2657 S[430] -8803.5 | 365 2757 S[330] -9903.25] 185
2458 S[611] -6614.99] 275 2558 S[529] 7714.74] 365 2658 S[429] -8814.49] 185 2758 S[329] -9914.24] 275
2459 S[610] -6625.99] 365 2559 S[528] -7725.74] 185 2659 S[428] -8825.49] 275 2759 S[328] -9925.24] 365
2460 S[609] -6636.99] 185 2560 S[527] -7736.74] 275 2660 S[427] -8836.49] 365 2760 S[327] -9936.24] 185
2461 S[608] -6647.99] 275 2561 S[526] -7747.74] 365 2661 S[426] -8847.49] 185 2761 S[326] -9947.24] 275
2462 S[607] -6658.98] 365 2562 S[525] -7758.73] 185 2662 S[425] -8858.48] 275 2762 S[325] -9958.23] 365
2463 S[606] -6669.98] 185 2563 S[524] -7769.73] 275 2663 S[424] -8869.48] 365 2763 S[324] -9969.23] 185
2464 S[605] -6680.98] 275 2564 S[523] -7780.73] 365 2664 S[423] -8880.48] 185 2764 S[323] -9980.23] 275
2465 S[604] -6691.98] 365 2565 S[522] -7791.73] 185 2665 S[422] -8891.48| 275 2765 S[322] -9991.23] 365
2466 S[603] -6702.97] 185 2566 S[521] -7802.72] 275 2666 S[421] -8902.47] 365 2766 S[321] -10002.22 185
2467 S[602] -6713.97] 275 2567 S[520] -7813.72] 365 2667 S[420] -8913.47] 185 2767 S[320] -10013.22 275
2468 S[601] -6724.97] 365 2568 S[519] -7824.72] 185 2668 S[419] -8924.47| 275 2768 S[319] -10024.22 365
2469 DUMMY53 -6735.97] 185 2569 S[518] -7835.72] 275 2669 S[418] -8935.47] 365 2769 S[318] -10035.22 185
2470 DUMMY54 -6746.96] 275 2570 S[517] -7846.71] 365 2670 S[417] -8946.46] 185 2770 S[317] -10046.21] 275
2471 DUMMY55 -6757.96] 365 2571 S[516] -7857.71] 185 2671 S[416] -8957.46] 275 2771 S[316] -10057.21] 365
2472 DUMMY56 -6768.96] 185 2572 S[515] -7868.71] 275 2672 S[415] -8968.46] 365 2772 S[315] -10068.21] 185
2473 DUMMY57 -6779.96] 275 2573 S[514] -7879.71] 365 2673 S[414] -8979.46] 185 2773 S[314] -10079.21) 275
2474 DUMMY58 -6790.95] 365 2574 S[513] -7890.7 185 2674 S[413] -8990.45] 275 2774 S[313] -10090.2] 365
2475 DUMMY59 -6801.95] 185 2575 S[512] -7901.7 | 275 2675 S[412] -9001.45] 365 2775 S[312] -10101.2] 185
2476 DUMMY60 -6812.95] 275 2576 S[511] -7912.7 | 365 2676 S[411] -9012.45] 185 2776 S[311] -10112.2] 275
2477 DUMMY61 -6823.95] 365 2577 S[510] -7923.7 185 2677 S[410] -9023.45] 275 2777 S[310] -10123.2] 365
2478 DUMMY62 -6834.94] 185 2578 S[509] -7934.69] 275 2678 S[409] -9034.44] 365 2778 S[309] -10134.19 185
2479 DUMMY63 -6845.94] 275 2579 S[508] -7945.69] 365 2679 S[408] -9045.44] 185 2779 S[308] -10145.19 275
2480 DUMMY64 -6856.94] 365 2580 S[507] -7956.69] 185 2680 S[407] -9056.44] 275 2780 S[307] -10156.19 365
2481 DUMMY65 -6867.94] 185 2581 S[506] -7967.69] 275 2681 S[406] -9067.44] 365 2781 S[306] -10167.19 185
2482 DUMMY66 -6878.93] 275 2582 S[505] -7978.68] 365 2682 S[405] -9078.43] 185 2782 S[305] -10178.1§ 275
2483 DUMMY67 -6889.93] 365 2583 S[504] -7989.68] 185 2683 S[404] -9089.43] 275 2783 S[304] -10189.1§ 365
2484 DUMMY68 -6900.93] 185 2584 S[503] -8000.68] 275 2684 S[403] -9100.43] 365 2784 S[303] -10200.1§ 185
2485 DUMMY69 -6911.93] 275 2585 S[502] -8011.68] 365 2685 S[402] -9111.43] 185 2785 S[302] -10211.1 275
2486 DUMMY70 -6922.92] 365 2586 S[501] -8022.67] 185 2686 S[401] -9122.42| 275 2786 S[301] -10222.17 365
2487 S[600] -6933.92] 185 2587 S[500] -8033.67] 275 2687 S[400] -9133.42] 365 2787 S[300] -10233.17 185
2488 S[599] -6944.92] 275 2588 S[499] -8044.67] 365 2688 S[399] -9144.42| 185 2788 S[299] -10244.17 275
2489 S[598] -6955.92] 365 2589 S[498] -8055.67] 185 2689 S[398] -9155.42] 275 2789 S[298] -10255.17 365
2490 S[597] -6966.91] 185 2590 S[497] -8066.66] 275 2690 S[397] -9166.41] 365 2790 S[297] -10266.1 185
2491 S[596] -6977.91] 275 2591 S[496] -8077.66] 365 2691 S[396] -9177.41] 185 2791 S[296] -10277.1q 275
2492 S[595] -6988.91] 365 2592 S[495] -8088.66] 185 2692 S[395] -9188.41] 275 2792 S[295] -10288.19 365
2493 S[594] -6999.91] 185 2593 S[494] -8099.66] 275 2693 S[394] -9199.41] 365 2793 S[294] -10299.1q 185
2494 S[593] -7010.9 | 275 2594 S[493] -8110.65] 365 2694 S[393] -9210.4 | 185 2794 S[293] -10310.1§ 275
2495 S[592] -7021.9 | 365 2595 S[492] -8121.65] 185 2695 S[392] -9221.4 | 275 2795 S[292] -10321.1§ 365
2496 S[591] -7032.9 | 185 2596 S[491] -8132.65] 275 2696 S[391] -9232.4 | 365 2796 S[291] -10332.1§ 185
2497 S[590] -7043.9 | 275 2597 S[490] -8143.65] 365 2697 S[390] -9243.4 | 185 2797 S[290] -10343.1§ 275
2498 S[589] -7054.89] 365 2598 S[489] -8154.64] 185 2698 S[389] -9254.39] 275 2798 S[289] -10354.14 365
2499 S[588] -7065.89] 185 2599 S[488] -8165.64] 275 2699 S[388] -9265.39] 365 2799 S[288] -10365.14 185
2500 S[587] -7076.89] 275 2600 S[487] -8176.64] 365 2700 S[387] -9276.39] 185 2800 S[287] -10376.14 275
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IL ITEK a-Si TFT LCD Single Chip Driver

tovelmevaren 800(RGB) x 1280 Resolution and 16.7M-color

No. Name X Y No. Name No. Name X Y No. Name X Y
2801 S[286] -10387.14 365 2901 S[186] 3001 S[86] -12586.64 275 3101 DUMMY92 -13752.371 365
2802 S[285] -10398.14 185 2902 S[185] 3002 S[85] -12597.63 365 3102 DUMMY93 -13774.37 275
2803 S[284] -10409.13 275 2903 S[184] 3003 S[84] -12608.63 185 3103] Alignment mark L1 13706 | 372.5]
2804 S[283] -10420.14 365 2904 S[183] 3004 S[83] -12619.63 275 3104] Alignment mark L2 13706 | 285.5]
2805 S[282] -10431.13 185 2905 S[182] 3005 S[82] -12630.63 365 3105] Alignment mark R1} -13706 | 372.5
2806 S[281] -10442.14 275 2906 S[181] -11541.87] 365 3006 S[81] -12641.624 185 3106] Alignment mark R2] -13706 | 285.5
2807 S[280] -10453.14 365 2907 S[180] -11552.87 185 3007 S[80] -12652.67 275
2808 S[279] -10464.14 185 2908 S[179] -11563.87 275 3008 S[79] -12663.6 365
2809 S[278] -10475.14 275 2909 S[178] -11574.87 365 3009 S[78] -12674.62 185
2810 S[277] -10486.11 365 2910 S[177] -11585.89 185 3010 S[77] -12685.61) 275
2811 S[276] -10497.11) 185 2911 S[176] -11596,83 275 3011 S[76] -12696.61] 365
2812 S[275] -10508.11 275 2912 S[175] -11607.89 365 3012 S[75] -12707.61) 185
2813 S[274] -10519.11) 365 2913 S[174] -11618,8§ 185 3013 S[74] -12718.61] 275
2814 S[273] -10530.1| 185 2914 S[173] -11629.89 275 3014 S[73] -12729.6] 365
2815 S[272] -10541.1] 275 2915 S[172] -11640.89 365 3015 S[72] -12740.6] 185
2816 S[271] -10552.1] 365 2916 S[171] -11651.89 185 3016 S[71]

2817 S[270] -10563.1] 185 2917 S[170] -11662.89 275 3017 S[70]

2818 S[269] -10574.09 275 2918 S[169] -11673.84 365 3018 S[69]

2819 S[268] »10585.03 365 2919 S[168] -11684.84 185 3019 S[68]

2820 S[267] -10596.09 185 2920 S[167] -11695.84 275 3020 S[67]

2821 S[266] »10607.03 275 2921 S[166] -11706.84 365 3021 S[66]

2822 S[265] -10618.0 2922 S[165] -11717.83 185 3022 S[65]

2823 S[264] »10629,03 185 2923 S[164] -11728.83 275 3023 S[64]

2824 S[263] -10640.04 275 2924 S[163] -11739.84 365 3024 S[63]

2825 S[262] »10651,0g 365 2925 S[162] -11750.83 185 3025 S[62]

2826 S[261] -10662.071 185 2926 S[161] -11761.84 275 3026 S[61] -12861.57 365
2827 S[260] -10673.07] 275 2927 S[160] -11772.89 365 3027 S[60] -12872.57] 185
2828 S[259] -10684.071 365 2928 S[159] -11783.84 185 3028 S[59] -12883.57 275
2829 S[258] -10695.07] 185 2929 S[158] -11794.8 275 3029 S[s8] -12894.571 365
2830 S[257] -10706.04 275 2930 S[157] -11805.81] 365 3030 S[57] -12905.5¢ 185
2831 S[256] -10717.09 365 2931 S[156] -11816.81] 185 3031 S[56] -12916.5¢ 275
2832 S[255] -10728.04 185 2932 S[155] -11827.81 275 3032 S[55] -12927.5¢ 365
2833 S[254] -10739.04 275 2933 S[154] -11838.81] 365 3033 S[54] -12938.59 185
2834 S[253] -10750.09 365 2934 S[153] -11849.8] 185 3034 S[53] -12949.54 275
2835 S[252] »10761,03 185 2935 S[152] -11860.8] 275 3035 S[52] -12960.59 365
2836 S[251] -10772.04 275 2936 S[151] -11871.8] 365 3036 S[51] -12971.59 185
2837 S[250] -10783,05 365 2937 S[150] -11882.8] 185 3037 S[50] -12982.59 275
2838 S[249] -10794.04 185 2938 S[149] -11893.79 275 3038 S[49] -12993.54 365
2839 S[248] -10805.04 275 2939 S[148] -11904.79 365 3039 S[48] -13004.54 185
2840 S[247] -10816.04 365 2940 S[147] 11915.79 185 3040 S[47] 1301554 275
2841 S[246] -10827.04 185 2941 S[146] -11926.79 275 3041 S[46] -13026.54 365
2842 S[245] -10838.03 275 2942 S[145] 11937.79 365 3042 S[45] 13037.59 185
2843 S[244] -10849.03 365 2943 S[144] -11948.7¢9 185 3043 S[44] -13048.53 275
2844 S[243] —10860.03 185 2944 S[143] 11959.79 275 3044 S[43] -13059.59 365
2845 S[242] -10871,03 275 2945 S[142] -11970.79 365 3045 S[42] -13070.53 185
2846 S[241] -10882.04 365 2946 S[141] 1198174 185 3046 S[41] 1308154 275
2847 S[240] -10893.04 185 2947 S[140] -11992.77 275 3047 S[40] -13092.5 365
2848 S[239] -10904.04 275 2948 S[139] -12003.77 365 3048 S[39] -13103.5 185
2849 S[238] -10915.04 365 2949 S[138] -12014.77 185 3049 S[38] -13114.52 275
2850 S[237] -10926.01] 185 2950 S[137] 12025.79 275 3050 S[37] 13125.51] 365
2851 S[236] -10937.0)) 275 2951 S[136] -12036.74 365 3051 S[36] -13136.51] 185
2852 S[235] -10948.01] 365 2052 S[135] 12047.79 185 3052 S[35] 13147.51] 275
2853 S[234] -10959.01) 185 2953 S[134] -12058.7q 275 3053 S[34] -13158.51] 365
2854 S[233] 10970 | 275 2054 S[133] 12069.79 365 3054 S[33] -13169.5] 185
2855 S[232] -10981 365 2955 S[132] -12080.79 185 3055 S[32] -13180.5] 275
2856 S[231] 10992 | 185 2956 S[131] 1209174 275 3056 S[31] 13191.5] 365
2857 S[230] -11003 275 2957 S[130] -12102.79 365 3057 S[30] -13202.5] 185
2858 S[229] -11013.99 365 2958 S[129] -12113.74 185 3058 S[29] -13213.49 275
2859 S[228] -11024.99 185 2959 S[128] -12124.74 275 3059 S[28] -13224443 365
2860 S[227] -11035.99 275 2960 S[127] -12135.74 365 3060 S[27] -13235.4 8
2861 S[226] -11046.99 365 2961 S[126] -12146.74 185 3061 S[26] -13246.49 275
2862 S[225] -11057.99 185 2062 S[125] 12157.74 275 3062 S[25] —13257.43 36
2863 S[224] -11068.99 275 2963 S[124] -12168.73 365 3063 S[24] -13268443 185
2864 S[223] -11079.99 365 2964 S[123] -12179.73 185 3064 S[23] -13279.489 275
2865 S[222] -11090.99 185 2965 S[122] -12190.73 275 3065 S[22] -13290.49 365
2866 S[221] -11101.97 275 2966 S[121] -12201.72 365 3066 S[21] -13301.47 185
2867 S[220] -11112.97] 365 2967 S[120] -12212.72 185 3067 S[20] -13312.47 275
2868 S[219] -11123.97 185 2968 S[119] -12223.7 275 3068 S[19] -13323.47 365
2869 S[218] -11134.97 275 2969 S[118] -12234.7 365 3069 S[18] -13334.47 185
2870 S[217] -11145.9¢ 365 2970 S[117] -12245.71] 185 3070 S[17] -13345.4¢9 275
2871 S[216] -11156.99 185 2971 S[116] -12256.71 275 3071 S[16] -13356.4¢9 365
2872 S[215] -11167.9¢ 275 2972 S[115] -12267.71] 365 3072 S[15] -13367.4¢ 185
2873 S[214] -11178.9¢9 365 2973 S[114] -12278.71] 185 3073 S[14] -13378.49 275
2874 S[213] -11189.99 185 2974 S[113] -12289.7] 275 3074 S[13] -13389.45 365
2875 S[212] -11200.94 275 2975 S[112] -12300.7] 365 3075 S[12] -13400443 185
2876 S[211] -11211.99 365 2976 S[111] -12311.7] 185 3076 S[11] -13411.4§ 275
2877 S[210] -11222.94 185 2977 S[110] -12322.7] 275 3077 S[10] -13422445 365
2878 S[209] -11233.94 275 2978 S[109] -12333.69 365 3078 S[9] -13433.44 185
2879 S[208] -11244.94 365 2979 S[108] -12344.63 185 3079 S[8] -13444.44 275
2880 S[207] -11255.94 185 2980 S[107] -12355.6! 3080 S[7] -13455.44 365
2881 S[206] -11266.94 275 2981 S[106] -12366.6; 365 3081 S[6] -13466.44 185
2882 S[205] -11277.93 365 2982 S[105] -12377.69 185 3082 S[5] -13477.43 275
2883 S[204] -11288.93 185 2983 S[104] -12388.6§ 275 3083 S[4] -13488.43 365
2884 S[203] -11299.93 275 2984 S[103] -12399.69 365 3084 S[3] -13499.43 185
2885 S[202] -11310.93 365 2985 S[102] -12410.6§ 185 3085 S[2] -13510.43 275
2886 S[201] -11321.94 185 2986 S[101] -12421.67 275 3086 S[1] -13521.424 365
2887 S[200] -11332.93 275 2987 S[100] -12432.671 365 3087 SDUM[1] -13532.42 185
2888 S[199] -11343.94 365 2988 S[99] -12443.67 185 3088 SDUM[0] -13543.47 275
2889 S[198] -11354.93 185 2989 S[98] -12454.67 275 3089 DUMMY73 -13554.42 365
2890 S[197] -11365.91) 275 2990 S[97] -12465.69 365 3090 DUMMY74 -13565.41 185
2891 S[196] -11376.91) 365 2991 S[96] -12476.69 185 3091 DUMMY75 -13576.41 275
2892 S[195] -11387.91) 185 2992 S[95] -12487.69 275 3092 DUMMY76 -13587.41] 365
2893 S[194] -11398.91) 275 2993 S[94] -12498.69 365 3093 DUMMY77 -13598.41] 185
2894 S[193] -11409.9] 365 2994 S[93] -12509.6§ 185 3094 DUMMY78 -13609.4] 275
2895 S[192] -11420.9] 185 2995 S[92] -12520.63 275 3095 DUMMY79 -13620.4] 365
2896 S[191] -11431.9] 275 2996 S[91] -12531.69 365 3096 DUMMY83 -13631.4] 185
2897 S[190] -11442.9] 365 2997 S[90] -12542.63 185 3097 DUMMY84 -13642.4] 275
2898 S[189] »11453.83 185 2998 S[89] -12553.64 275 3098 DUMMY85 -13653.33 365
2899 S[188] -11464.89 275 2999 S[88] -12564.64 365 3099 DUMMY90 -13664.39 185
2900 S[187] -11475.89 365 3000 S[87] -12575.64 185 3100 DUMMY91 -13697.39 185
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4. System Interface

4.1. DSI System Interface

4.1.1. General Description

The pad mapping of MIPI DSI interface is set by IM[2:0] pin, LANSEL pins and MIPI_LANE_SEL register( as below
table).

Table 2: DSI Interface Lane Mode Selection

External Pad Set Register Configuration of MIPI Lane
Page4_ROOh CLKP/N
LANSEL | IM2 | IM1 | IMO MIPI_LANE_SEL DOP/N Pin | D1P/N Pin bin D2P/N Pin | D3P/N Pin
0 0 0 0 1 D3P/N D2P/N CLKP/N D1P/N DOP/N
0 0 0 1 1 D3N/P D2N/P CLKN/P D1IN/P DON/P
0 0 1 0 1 DOP/N D1P/N CLKP/N D2P/N D3P/N
0 0 1 1 1 DON/P D1IN/P CLKN/P D2N/P D3N/P
0 1 0 0 1 D3P/N DOP/N CLKP/N D1P/N D2P/N
0 1 0 1 1 D3N/P DON/P CLKN/P D1IN/P D2N/P
0 1 1 0 1 D2P/N D1P/N CLKP/N DOP/N D3P/N
0 1 1 1 1 D2N/P DiIN/P CLKN/P DON/P D3N/P
1 0 0 0 1 - - CLKP/N D1P/N DOP/N
1 0 0 1 1 - - CLKN/P DiIN/P DON/P
1 0 1 0 1 DOP/N D1P/N CLKP/N - -
1 0 1 1 1 DON/P DiIN/P CLKN/P - -
1 1 0 0 1 - DOP/N CLKP/N D1P/N -
1 1 0 1 1 - DON/P CLKN/P D1IN/P -
1 1 1 0 1 - D1P/N CLKP/N DOP/N -
1 1 1 1 1 - D1IN/P CLKN/P DON/P -
0 0 0 0 0 - D2P/N CLKP/N D1P/N DOP/N
0 0 0 1 0 - D2N/P CLKN/P D1IN/P DON/P
0 0 1 0 0 DOP/N D1P/N CLKP/N D2P/N -
0 0 1 1 0 DON/P D1IN/P CLKN/P D2N/P -
0 1 0 0 0 - DOP/N CLKP/N D1P/N D2P/N
0 1 0 1 0 - DON/P CLKN/P D1IN/P D2N/P
0 1 1 0 0 D2P/N D1P/N CLKP/N DOP/N -
0 1 1 1 0 D2N/P D1IN/P CLKN/P DON/P -
Others Reserved
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DO [ OOCOCn ooy 2ok
DON DON
DR OOy BeP
D1IN DIN
D2R [ oonOonooonooncy 22k
D2N D2N
o [ ek i
MPU D3N bN - Display Module
R T OOnoOoneoOnon ) Sk
CLKN CLKN

RESX

A 4

RESX

IM2
IM1
IMO
LANSEL

Figure 2: DSI System Interface Diagram

The communication is separated into two different levels between the MCU and the display module:
X Low level communication is done on the interface level.

X High level communication is done on the packet level.
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4.1.2. Interface Level Communication

4.1.2.1. General

The display module uses data and clock lane differential pairs for DSI (DSI-2M). Both differential lane pairs can be
driven to Low Power (LP) or High Speed (HS) mode.

Low Power mode means that each line of the differential pair is used in the single ended mode, a differential
receiver is disable (a termination resistor of the receiver is disable), and it can be driven into a low power mode.
High Speed mode means that differential pairs (the termination resistor of the receiver is enable) are not used in
the single ended mode.

Different modes and protocols are used in each mode when transferring information from the MCU to the display
module and vice versa.

The State Codes of the High Speed (HS) and Low Power (LP) lane pair are defined below.

Table 3: High Speed and Low-Power Lane Pair State Codes

. Line DC Voltage Levels | High Speed (HS) Low Power
Lane Pair State Code
DATA P DATA N Burst Mode Control Mode Escape Mode

HS-0 Low (HS) High (HS) Differential i 0 Note 1 Notel
HS-1 High (HS) Low (HS) Differential i 1 Note 1 Note 1
LP-00 Low (LP) Low (LP) Not Defined Bridge Space
LP-01 Low (LP) High (LP) Not Defined HS i Request Mark - 0
LP-10 High (LP) Low (LP) Not Defined LP - Request Mark - 1
LP-11 High (LP) High (LP) Not Defined Stop Note 2

Notes:

1. Low-Power Receivers (LP-Rx) of the lane pair will check the LP-00 state code when the Lane Pair is in the
High Speed (HS) mode.

2. If Low-Power Receivers (LP-Rx) of the lane pair recognizes the LP-11 state code, then the lane pair will return
to LP-11 of the Control Mode.

3. n=0,1,2and 3 (D1P/N, D2 P/N and D3 P/N lanes only for HS-0 and HS-1)
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4.1.2.2. DSI CLK Lanes

CLKP/N lanes can be driven into three different power modes: Low Power Mode (LPM), Ultra-Low Power Mode
(ULPM) and High Speed Clock Mode (HSCM). Clock lane are in the single ended mode (LP = Low Power) when
entering or leaving Low Power Mode (LPM) or Ultra-Low Power Mode (ULPM). Clock lane is in the single ended
mode (LP = Low Power) when entering in or leaving High Speed Clock Mode (HSCM).These entering and leaving
protocols use Clock lane in the single ended mode to generate an entering or leaving sequence. The principal flow

chart of the different Clock lane power modes is illustrated below.

SW Reset
HW Reset
Power ON Sequence

Figure 3: Clock lane Power Modes

4.1.2.2.1. Low Power Mode (LPM)

CLKPI/N lanes can be driven to the Low Power Mode (LPM), when CLKP/N lanes enter LP-11 State Code, in three
different ways:

1) After SW Reset, HW Reset or Power On Sequence => LP-11

2) After CLKP/N lanes leave Ultra-Low Power Mode (ULPM, LP-00 State Code) => LP-10 => LP-11 (LPM).

This sequence is illustrated below.
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ULPM LPM
/_/\_\ /_/\_\
l'..... ke el e | /===e
’
CLKP .
[
CLKN ;
[}
LP-00 | | LP10 | | LP-11 _ CLKP  ==c-coeee--
T ] > CLKN

Time

»
>

Figure 4: From ULPM to LPM

3) After CLKP/N lanes leave High Speed Clock Mode (HSCM, HS-0 or HS-1 State Code) => HS-0=> LP-11 (LPM).

This sequence is illustrated below.
Termination LPM

HSCM Resistor
LP;11
—"— is disable
CLKP
CLKN
CLKP =eccccce---
HS-1 NN HS-0 > > LP-11= CLKN

Time

\ 4

Figure 5: From High Speed Clock Mode (HSCM) to LPM

The changes of all the three modes are illustrated in the flow chart below.
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HSCM (HS Clocking)

SW Reset
HW Reset
Power ON Sequence

ULPM
LP-00

ILI9881C-04

Mode Change ——>

Figure 6: All Three Mode Changes to LPM

4.1.2.2.2. Ultra-Low Power Mode (ULPM)
CLKPI/N lanes can be driven to the Ultra-Low power Mode (ULPM) when CLK lanes enter the LP-00 State Code.
The only entering possibility is from the Low Power Mode (LPM, LP-11 State Code) => LP-10 => LP-00 (ULPM).

This sequence is illustrated below.

LPM ULPM
LP-11 LP-00
becel fecdeaeahan caa o
CLKP \
CLKN CLKP eeccccscccas
/ e B e
LP-11 | | LP-10 _ LP-00 CLKN
Time

\ 4

Figure 7: From LPM to ULPM
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The mode change is also illustrated below.

SW Reset
HW Reset
Power ON Sequence

Mode Change ———»

Figure 8: Mode Change from LPM to ULPM

4.1.2.2.3. High-Speed Clock Mode (HSCM)

CLKP/N lanes can be driven to the High Speed Clock Mode (HSCM) when CLK lanes start to function between
HS-0 and HS-1 State Codes. The only entering possibility is from the Low Power Mode (LPM, LP-11 State Code)
=>|LP-01 => LP-00 => HS-0 => HS-0/1 (HSCM). This sequence is illustrated below.

HSCM
Termination Resistor -
LPM is enable HS-0
LP-11 HS-1
/_/\_\ /_/\_\
S I N Y B VR )
\‘\
CLKP \\ CLKP -------
CLKN AN .
veced [emereaadoacd feuof CLKN ——
LP-11 LP-01 LP-00 HS-0 HS-0/1

A
A
\ 4
A
A
A

A4

Figure 9: From LPM to HSCM
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The mode change is also illustrated below.

SW Reset
HW Reset
Power ON Sequence

Figure 10: Mode Change from LPM to HSCM

N
|
|
: Mode Change ———
|
|

The high speed clock (CLKP/N) starts before high speed data is sent via data lanes. The high speed clock

continues clocking after the high speed data sending is stopped.
The burst of the high speed clock consists of:

Even number of transitions

Start state is HS-0

End state is HS-0
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Termination Termination
Resistor Resistor LPM
LLI:?_Al is enable is disable LP-11
—

.

\
CLKP CLKP  -=---
CLKN ‘\ CLKN

.
LP-11

Data lanes in High Speed Mode

4L 4
DNP  ==e--
DnP DnN ——
DN n=0and 1

LP-11 LP-11
Time
Preparation from Low Power Mode to High Speed Mode (Tsor=Start of the Transmission) -
TiPx THS-PREPARE
. S ==
CLKP Y\ SN ! ‘, ,' CLKP =e=e=
CLKN \F \ ;' \ : CLKN ——
L !
J DnP  ==---
DnP {
[ DN ——
DnN I n=0and 1
LP-11 LP-01 LP 00, Rx Synchronized
—>
S-SETTLE Tx Synchronization
Low Power Mode
Disable Rx Line Termination High Speed Mode, Enable Rx Line Termination
High Speed Data
Transmission
CLKP CLKP eeee-
CLKN CLKN ——
DnP  -=---
DnP DnN  ——
DnN n=0and 1
THs-sKIP
The last load bit
THS-TRAIL THs-EXIT
HS-0 or HS-1
Low Power Mode,
High Speed Mode, Enable Rx Line Termination Disable Rx Line Termination

Figure 11: High Speed Clock Burst
Notes:
1. If the last load bit is HS-0, the transmitter changes from HS-0 to HS-1.
2. If the last load bit is HS-1, the transmitter changes from HS-1 to HS-0.
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4.1.2.3. DSI Data Lanes

4.1.2.3.1. General

D3P/N, D2P/N, D1P/N and DOP/N Data Lanes can be driven into different modes:
Escape Mode (Only DOP/N data lane is used)
High-Speed Data Transmission (all data lanes are used)

Bus Turnaround Request (Only DOP/N data lane are used)

These modes and their entering codes are defined in the following table.

Table 4: Entering and Leaving Sequences

Mode Entering Mode Sequence Leaving Mode Sequence
Escape Mode® LP-11C LP-10C LP-00C LP-01 C LP-00 | LP-00 C LP-10 C LP-11 (Mark-1)
High-Speed Data Transmission® LP-11 C LP-01C LP-00C HS-0 (HS-0 or HS-1) C LP-11
Bus Turnaround Request’® LP-11C LP-10C LP-00C LP-10 C LP-00 Hi-Z

4.1.2.3.2. Escape Modes

DOP/N data lanes can be used in different Escape Modes when data lanes are in the Low Power (LP) mode. These

Escape Modes are used to:
E Send A+PdwerwataTr ansmi ssiono (LPDT) from the MCU to the ¢
E Drive dat a Faome sPotwe ri WBlttartaed6 ( ULPS) ,
Elndicate fiRemote Application Resetodo (RAR), which <can
Elndicate AAcknowl edged ( ACK) serromdvantcfrom thesdisplag raadiulettoothet r a n s

MCU.

The basic sequence of the Escape Mode is as follows:
Start: LP-11
Escape Mode Entry (EME): LP-11 => LP-10 => LP-00 => LP-01 => LP-00
Escape Command (EC), which is coded, when one of the data lanes changes from low-to-high-to-low then
this changed data lane presents the value of the current data bit (DOP = 1, DON= 0). When DSI-DO
changes from low-to-high-to-low, the receiver will latch a data bit, which value is logical 0. The receiver will
use this low-to-high-to-low transition as its internal clock.
A load if it is needed
Exit Escape (Mark-1) LP-00 => LP-10 => LP-11
End: LP-11

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.
Page 45 of 324




ILITEK a-Si TFT LCD Sin i i
, it - gle Chip Driver
toveimovanen 800(RGB) x 1280 Resolution and 16.7M-color IL |9881C'O4

This basic construction is illustrated below:
Escape Load If

Escape Mode Entry (EME) Command Needed Mark-1
r A —N——r A |
feccdececccas s | T T T S —
\ !
DOP . '
. N DOP  -----
DON ' . DON ——
kGO A EIIORY [y RN ]
LP-11 LP-10 LP-00| |LP-01 _|LP-00 LP-00 LP-10 LP-11
— > > >—— > >——>————>——>—— > > ——>>—>
Time

A\ 4

Figure 12 General Escape Mode Sequence

A total of eight Escape Commands (EC) are divided into two types: Mode and Trigger, as shown in Table 5:

Escape Commands.

An example of the Mode typleovEsRawer CMameat,d w lets tiiedibptdy ea MC |
module to enter its Ultra-Low Power Mode.

Escape commands are defined in the following table.

Table 5: Escape Commands

. Entry command Pattern
Escape command Command Type Mode/Trigger . e . . Dn DO
(First Bit C Last Bit Transmitted)
Low-Power Data Transmission Mode 1110 0001 b - X
Ultra-Low Power Mode Mode 00011110 b X X
Undefined-1, "*°* Mode 10011111 b -
Undefined-2, "¢ * Mode 1101 1110 b -
Remote Application Reset Trigger 0110 0010 b - X
Acknowledge Trigger 0010 0001 b - X
Unknown-5, V¢ * Trigger 1010 0000 b -
Notes:

1. This Escape command support is not implemented on the display module.
2.n=1

3. X = Supported

4. - = Not Supported
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4.1.2.3.2.1. Low-Power Data Transmission (LPDT)

The MCU can send data to the display module in the Low-Power Data Transmission (LPDT) mode when data
lanes enter the Escape Mode and Low-Power Data Transmission (LPDT) command is sent to the display module.

The display module also uses the same sequence when it sends data to the MCU. The Low Power Data
Transmission (LPDT) uses the following sequence:

Start: LP-11

Escape Mode Entry (EME): LP-11 => LP-10 => LP-00 => LP-01 => LP-00

Low-Power Data Transmission (LPDT) command in the Escape Mode: 1110 0001 (first to last bit)
Load (Data):

O  One or more bytes (one byte = 8 bit)
O Datalanes are in pause mode when data lanes are stopped (both lanes are low) between bytes
Mark-1: LP-00 => LP-10 => LP-11

End: LP-11

This sequence is illustrated for reference purposes below:

Escape Mode Entry (EME)

Mark-1
A
LP-11 LP-10  |LP-00 LP-01 LP-0D LP-00 LP-10 LP-11
\\\\ Escape Mode \\\\\\\ /
N\ Entry (EME) — Low Power Data Transmission (LPDT) Load (Data) ~_ Mark-1
‘I . {/ N L A\l . 1
DOP .‘"-, r i L "I". DOP
pon L iiE boN_ —
LP-11 1 1 1 0 0 0 0 1 1 LP-11
Time Note// .
Figure 13: Low-Power Data Transmission (LPDT)
Note: Load (Data) presents that the first bit is the logical 1 in this example.
Load (Data)
A
Load Byte n Pause Load Byte n+1
A A
\.
DOP ." “. .'l '-‘ ',' '-‘ l' ". DOP  =ecee
DON N T ) DON ——
PR T S | I B SR SR | AN
// Time

Figure 14: Pause (Example)
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4.1.2.3.2.2. Ultra-Low Power State (ULPS)
The MCU can force data lanes get into the Ultra-Low Power State (ULPS) mode when data lanes enter the Escape

Mode. The Ultra-Low Power State (ULPS) uses the following sequence:
Start: LP-11
Escape Mode Entry (EME): LP-11 => LP-10 => LP-00 => LP-01 => LP-00
Ultra-Low Power State (ULPS) command in the Escape Mode: 0001 1110 (first to last bit)
Ultra-Low Power State (ULPS) when the MCU keeps data lanes low
Mark-1: LP-00 => LP-10 => LP-11

End: LP-11 (Next command must wait 100us after data lanes leave ULPS)

This sequence is illustrated for reference purposes below:

Escape Mode Entry (EME) Mark-1
A A
e e S s S S . e e
. ,
\‘ ,l
\‘ 'I
. ’
‘|‘======,.....‘-.......-.......-;::::, ‘========="
LP-11 LP-10 LP-00 LP-01 LP-00 LP-11
Escape Mode
Entry (EME Ultra-Low Power Status (ULPS)
[ — A | T |
L) . ]
DOP Lo s DOP  ==---
DON rao0 gt DON ——
(i G R R H R
U giikasiies s s
LP-11 0 0 0 1 1 1 1 0 ] LP-11

Figure 15: Ultra-Low Power State (ULPS)
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4.1.2.3.2.3. Remote Application Reset (RAR)
The MCU can inform the display module that it should be reset in Remote Application Reset (RAR) trigger when

data lanes enter the Escape Mode. The Remote Application Reset (RAR) uses the following sequence:
Start: LP-11
Escape Mode Entry (EME): LP-11 => LP-10 => LP-00 => LP-01 => LP-00
Remote Application Reset (RAR) command in Escape Mode: 0110 0010 (first to last bit)
Mark-1: LP-00 => LP-10 => LP-11
End: LP-11

This sequence is illustrated for reference purposes below:

Escape Mode Entry (EME) Mark-1
A A
ot st eaadng A jeeecccccgecacreccccces
. 4
. ’
. ’
. 4
. ’
. ’
LY ’
‘!.======:.----,-----------------===== ========="
LP-11 LP-10 LP-00 LP-01 LP-00 LP-00 LP-10 LP-11
Escape Mode
Entry (EME) Remote Application Reset (RAR) Mark-1
I — A N L=
o ae .'-", T
DOP s e DOP  ==---
] ]
DON Eaoe it DON ——
] . 1] 1] l' ¥
RS A Pttty i G B R i SEHT S
LP-11 0 1 1 0 0 0 1 0 LP-11
Time

Figure 16: Remote Application Reset (RAR)
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4.1.2.3.2.4. Acknowledge (ACK)
The display module can inform the MCU an error is not recognized by Acknowledge (ACK). The display module

sends the Acknowledge (ACK) with the following sequence:
Start: LP-11
Escape Mode Entry (EME): LP-11 => LP-10 => LP-00 => LP-01 => LP-00
Acknowledge (ACK) command in the Escape Mode: 0010 0001 (first to last bit)
Mark-1: LP-00 => LP-10 => LP-11
End: LP-11

This sequence is illustrated for reference purposes below:

Escape Mode Entry (EME) Mark-1
A A
ot st eaadng A jeeecccccgecacreccccces
. 4
. ’
. ’
. 4
. ’
. ’
LY ’
‘!.======:.----,-----------------===== ========="
LP-11 LP-10 LP-00 LP-01 LP-00 LP-00 LP-10 LP-11
Escape Mode
Entry (EME) Acknowledge (ACK) Mark-1
I — A N L=
DOP ] ,'-‘ DOP <===--
DON P o DON  ——
: ' : [
ccoeesacceaa==2 '==,.---==---==---..==---==! LI
LP-11 0 0 1 0 0 0 0 1 LP-11
Time

Figure 17: Acknowledge (ACK)
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4.1.2.3.3. High-Speed Data Transmission (HSDT)
4.1.2.3.3.1.

Entering High-Speed Data Transmission (TSOT of HSDT)

The display module enters High-Speed Data Transmission (HSDT) when Clock lane CLKP/N have already entered

the High-Speed Clock Mode (HSCM) by the MCU. See more information in the section ™.1.2.2.3 High-Speed
Clock Mode (HSCM)0 .

Data lanes D3P/N, D2P/N, D1P/N and DOP/N of the display module enter the High-Speed Data Transmission
(TSOT of HSDT) as follows:

Start: LP-11

HS-Request: LP-01

HS-Settle: LP-00 => HS-0 (Rx: Lane Termination Enable)

Rx Synchronization: 011101 (Tx (= MCU) Synchronization: 0001 1101)

End: High-Speed Data Transmission (HSDT) i Ready to receive High-Speed Data Load

The sequence of entering High-Speed Data Transmission (TSOT of HSDT) is illustrated below:

Preparation from Low Power Mode to High Speed Mode (Tsor=Start of the Transmission)
TLpx

» 3
>—>
HS-PREPARE

CLKP =e---
CLKN ——
""" v
.
DnP \ // DnP - =esee
. DnN ——
b “.\__ RN 1 5 A SRR S by I it ity [ ittt i n=0and 1
LP-11 LP-01 LP-00 HS-0 Rx Synchronized
3 > | «——> « > <

THSSETTLE Tx Synchronization
> <
Low Power Mode
Disable Rx Line Termination _

Y

High Speed Mode, Enable Rx Line Termination

\ 4

Figure 18: Entering High-Speed Data Transmission (Tsot of HSDT)
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4.1.2.3.3.2. Leaving High-Speed Data Transmission (Teot of HSDT)

The display module leaves the High-Speed Data Transmission (TEOT of HSDT) when Clock lane DSICLK+/- are in
the High-Speed Clock Mode (HSCM) by the MCU, and this HSCM is kept until data lanes D3P/N, D2P/N, D1P/N
and DOP/N are in the LP-11 mode. See more information in the section M.1.2.2.3 High-Speed Clock Mode
(HSCM)o . Dat aD3R/Na B2PAN, D1P/N and DOP/N of the display module leave the High-Speed Data
Transmission (TEOT of HSDT) as follows:

Start: High-Speed Data Transmission (HSDT)

Stops High-Speed Data Transmission

O MCU changes to HS-1, if the last load bit is HS-0
O MCU changes to HS-0, if the last load bit is HS-1
End: LP-11 (Rx: Lane Termination Disable)

The sequence of leaving High-Speed Data Transmission (TEOT of HSDT) is illustrated below:

High Speed Data
Transmission

CLKP CLKP =e=-=
CLKN CLKN ——
DnP  -----
DnP DnN ——
DnN n=0 and 1

The last load bit

_ THS-TRAIL THs-EXIT

3 HS-0 or HS-1

Low Power Mode,
Disable Rx Line Termination

» »

High Speed Mode, Enable Rx Line Termination

Figure 19: Leaving High-Speed Data Transmission (Teot of HSDT)
Notes:

1. If the last load bit is HS-0, the transmitter changes from HS-0 to HS-1.
2. If the last load bit is HS-1, the transmitter changes from HS-1 to HS-0.
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4.1.2.3.3.3. Burst of the High-Speed Data Transmission (HSDT)

SpetedHeDadHagfransmi ssi ono ( NSddal packat(s). Thesadata s t
di f f er e-SpgeeddData Bransmgsdion (HBXT) Hi g h

packets can be Long (LPa) or Short (SPa) packets. These packets are defined in the section .1.3.1 Short Packet
(SPa) and Long Packet (LPa) Structureso

The bur st
cases are illustrated for reference purposes below.
Ao and 1 >< SOt >< (Long Packet >< Eor ><

[’:25/2‘”‘11 >< s (Shor? Iz:cke
Figure 20: Single Packet in High-Speed Data Transmissions

These

The multiple packets in High-Speed Data Transmission are illustrated for reference purposes below:
DnP/N LPa SPa
nzo and 1>< =2l >< (Long Packet) (Short Packet>< ERl ><
SPa SPa
(Short Packet><short Packet) [=o ><

Egg/g]ﬂdl>< gor (Shor?ll:;’gcket)
Figure 21: Multiple Packets in High-Speed Data Transmission i Examples

Table 6: Abbreviations

Abbreviation Explanation
EOT End of the Transmission
LPa Long Packet
LP-11 Low Power Mode, Both of Dat
SPa Short Packet
SOT Start of the Transmission
Byte orders of the sent packet in High-Speed Data Transmission (HSDT) are as follows.
VA
popN Pl soT Byte 0 Byte 4 . > Byte N-3 >< EOT LP-11

4 i 4
1 1 i 1
1 1 1

,,/ //_ S - ,,/

DIPIN  LP-11 soT Bytel Y  Byte5 >< Byte N-2 >< EOT LP-11

/II /II A _ - /II

1 1 H 1

! ! !

Y / ¥ / _v_ A,
h i 2 7\
popN Pl soT Byte 2 // Byte 6 // . // ) Byte N-1 EOT LP-11

1 1 - _P _/I_/

/ / o

/ / P

1 1 H 1

Y Y e i VAN A,
D3PIN  LP-11 soT Byte 3 Byte 7 > Byte N >< EOT LP-11
N
Figure 22: Number of Bytes, N, transmitted is an integer multiple of the number of lanes
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D1P/N (LIP=lL

D3P/N LP-11 LP-11

Figure 23: Number of Bytes, N, transmitted is NOT an integer multiple of the number of lanes (Example 1)

D1P/N LRl

Lo Lo Lo
D3P/N LP-11 LP-11

Figure 24: Number of Bytes, N, transmitted is NOT an integer multiple of the number of lanes (Example 2)

DOP/N

D1P/N LP-11 LP-11

L L L
D3P/N LP-11 LP-11

Figure 25: Number of Bytes, N, transmitted is NOT an integer multiple of the number of lanes (Example 3)
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DOP/N

D1P/N

D2P/N

D3P/N

Byte N-3 Byte O
4 4
/ !
/ !
/ / v
/
/ /,
>< Byte N-2
!
/ !
/ !
/ !
/ !
/ r / /
/ !
g Byte N-1 /
/ L
/ / /
! !
! !
/ v/
Byte N Byte 3
n-1 Packet n Packet

N
N 4
7
4 i

Figure 26: Continuous Multiple Packets in HSDT when Number of Bytes is Equal on Data Lanes at the End
of the Packet

DOP/N

D1P/N

D2P/N

D3P/N

N
Byte N-4 Byte N D
N
4 4 o
// 4/17 /I ‘
; |
// I/ Al I//' - _Y_ - N !
>< Byte N-3 Byte 0 >{ -
d
/ /I - -7 /I
/ / : /
/ / I /
// // | //
k. _Y__

/ / / 4 //\
/ Byte N-2 / Byte1 1/ I,
/ L i N — _LI 7

/ / / i /
/ ! / | /
! ! o
! ! H !
; v Y .
Byte N-1 Byte 2 >
7
n-1 Packet n Packet

Figure 27: Continuous Multiple Packets in HSDT when Number of Bytes is not Equal on Data Lanes at the

DOP/N

D1P/N

D2P/N

D3P/N

End of the Packet (Example 1)

N
9 4
- _

o

/ i
.

/

a \
1IN\ 7
/ —1——//

Byte N-5 Byte N-1
4 4
/ !
/ !
/ ! v
/ !
/
>< Byte N-4 >< Byte N
d
f !
/ !
/ T
/ !
/ ¥ !
/ !
4 Byte N-3 /
/ II
! ! !
/ ! !
/ ! !
! v |/
Byte N-2 Byte 1
n-1 Packet n Packet

!
Byte 0 I/>( I
i N

Figure 28: Continuous Multiple Packets in HSDT when Number of Bytes is not Equal on Data Lanes at the

End of the Packet (Example 2)
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N
DOP/N Byte N-6 Byte N-2 7
N_ ——
4 4 4 o 4
/ / ! ! H !
l/ // // v // | //
// ! y Ve e _Y - N !
D1P/N >< Byte N-5 >< Byte N-1 o
d
/ /I /I - -7 /I
/ / / | /
/ / / | /
// // // ! //
A K A _v__
/ / / 4 //\
D2P/N ! Byte N-4 / Byte N / )
/ i / N /
/ i / -/
/ / / i /
/ ! / | /
// ! T [
v ! v | — v/
D3P/N Byte N-3 Byte O >
N
n-1 Packet n Packet

Figure 29: Continuous Multiple Packets in HSDT when Number of Bytes is not Equal on Data Lanes at the

End of the Packet (Example 3)
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4.1.2.3.4. Bus Turnaround (BTA)

The MCU or display module, which controls DOP/N Data Lanes, can start a bus turnaround procedure when it

requires information from a receiver, which can be the MCU or display module.
The MCU and display module use the same sequence when this bus turnaround procedure is used. The sequence,

when the MCU wants to do the bus turnaround procedure to the display module, is described for reference
purposes as follows:

Start (MCU): LP-11

Turnaround Request (MCU): LP-11 => LP-10 => LP-00 => LP-10 => LP-00

The MCU waits until the display module starts to control DOP/N data lanes and the MCU stops to control
DOP/N data lanes (= High-Z)

The display module changes to the stop mode: LP-00 => LP-10 => LP-11

The bus turnaround procedure (from the MCU to the display module) is illustrated below:

Bus Turnaround (BTA)

Display Module Controls
MCU Controls Data Lanes The MCU waits until the Display Data Lanes
A Module starts to control data lanes A
(its output drivers) when MCU can
Turnaround Request (TAR) put output drivers in the high-Z mode LP-Requests
v A v A
------------------ : emeeen e
L) .
DOP 8 : . ;
.
DON \ ; . ! DOP  -----
| 8 ; i p—
LP-11 LP-10 LP-00 LP-10 LP-00 LP-00 LP-00 LP-10 LP-11
B e e i S T < S
Time

Figure 30: Bus Turnaround Procedure

MCU and display module terms can be switched in Figure 30 if the Bus Turnaround (BTA) is from the display
module to the MCU.
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4.1.3. Packet Level Communication
4.1.3.1. Short Packet (SPa) and Long Packet (LPa) Structures
Short Packet (SPa) and Long Packet (LPa) are always used when data transmission is done in Low Power Data
Transmission (LPDT) or High-Speed Data Transmission (HSDT) modes. The lengths of the packets are:
X Short Packet (SPa): 4 bytes
X Long Packet (LPa): 6 to 65,541 bytes
The type (SPa or LPa) of the packet can be recognized from their package headers (PH).

Packet Hﬁ:ader (PH)

LP-11 : Low Power - Stop State
Packet Data SoT : Start of Transmission

/ \ DI : 8-bit, Data Identification

Data 0 / Data 1 : 8-bit, Packet Data

ECC : 8-bit, Error Correction Code

EoT : End of Transmission

LP-11 SoT DI Data 0 Data 1 ECC EoT LP-11

Time

\4

Figure 31: Short Packet (SPa) Structure

Packet Hgader (PH)

LP-11: Low Power - Stop State

LP-11 SoT DI wc ECC | DataO | Datal SoT : Start of Transmission

DI : 8-bit, Data Identification

WC : 16-bit, Word Count

Time ECC : 8-bit, Error Correction Code

Data 0,8 Data(WC-1) : Packet Data (0~65535 bytes)
CS : 16-bit, Check Sum = Packet Footer (PF)

I} EoT : End of Transmission

// Data(WC-2) | Data(WC-1) CS EoT LP-11

Time

Figure 32: Long Packet (LPa) Structure
Notes:
1. Figure 31 and Figure 32 present a single packet sending (= Includes LP-11, SoT and EoT for each packet
sending).
2. The other possibility is that SoT, EoT and LP-11 are not needed between packets if packets are sent in
multiple packet format, e.g.
U LP-11 => SoT => SPa => LPa => SPa => SPa => EoT => LP-11
U LP-11 => SoT => SPa => SPa => SPa => EoT => LP-11
U LP-11 => SoT => LPa => LPa => LPa => EoT => LP-11
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4.1.3.1.1. Bit Order of the Byte on Packets
The bit order of the byte, what is used in packets, is that the Least Significant Bit (LSB) of the byte is sent first, and

the Most Significant Bit (MSB) is sent last. The order is illustrated for reference purposes below.

DI WC - LSB WC - MSB ECC
(Data Identification) (Word Count - LSB) (Word Count - MSB) | (Error Correction Code)

8'b 29h 8'b 01h 8'b 00h 8'b 06h
1|j0f(0|1|0f2f{O|0O|1fO|O|O|OfO|O|O|OfO|O|O|OfO|O]|O|Of2|21|0OfOf0O]|O]|O
B|B(B(B|B|B(B|B|B|B|B|B|B|B(B|B|B|B(B|B|B(B|(B|B(B(B|B|B|B|B|B|B
0(1(2|3|4|5|6|7|0[1(2]|3|4(5[|6|7|0[1]|2]|3[4|5|6|7|[0]|1]|2|3(4|5|6(7
L M| L M| L M| L M
S s|s S|s s|s s
1B | B|B B|B B|B 1B |

Time

v

Figure 33: Bit Order of the Byte on Packets

4.1.3.1.2. Byte Order of the Multiple Byte Information on Packets

Byte order of the multiple bytes information, what is used in packets, is that the Least Significant (LS) Byte of the
information is sent first and the Most Significant (MS) Byte is sent last. For example, Word Count (WC) consists of
2 bytes (= 16 bits); while the LS byte is sent first and the MS byte is sent last. The order is illustrated for reference

purposes below.

WC - LSB WC - MSB
(Word Count e Least Significant Byte) (Word Count ce¢ Most Significant Byte)
8'b 01h 8'b 00h

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BitO | Bit1|Bit2 [Bit 3| Bit4 | Bit5|Bit6 [ Bit 7 | Bit 0 [ Bit 1 | Bit 2 | Bit 3 | Bit 4 | Bit5 | Bit 6 | Bit 7

LSB MSB | LSB MSB

Time

v

Figure 34: Byte Order of the Multiple Byte Information on Packets
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4.1.3.1.3. Packet Header (PH)
The packet header always consists of 4 bytes. The content of these 4 bytes are different for Short Packet (SPa)
and Long Packet (LPa).

IShort Packet (SPa)|

A *'fyte: Data Identification (DI) => Identify that this is a Short Packet (SPa)
A "2nd 3" bytes: Packet Data (PD), Data 0 and 1

A ™ Byte: Error Correction Code (ECC)

Packet Header (PH)

DI Data O Data 1 ECC
(Data Identification) (Packet Data) (Packet Data) (Error Correction Code)
8'b 15h 8'b 3Ah 8'b 07h 8'b 18h
1|o|1|o|1|ofofofo|1|o|2|2|1|ofof2|[2]|2]|0]|0|O|Of0f0f0|O|21]|21]|0]|O]fO
B|B|B|(B|(B|(B|B|B|B|B|B|B|B|(B|(B|(B|B|B|B|B|B|B|B|B|(B|(B|B|B|B|B|B|B
of1({2|3|4|5|6|7|0|1|2(3|4|5|6|7|0|1|2(3|4|5|6|7]|0|1|2|3|4|5|6]|7
L M| L M| L M| L M
S S|S S|S S|S S
LB | BB B|B B|B 1B |
Time
Figure 35: Packet Header (PH) in a Short Packet (SPa)
lLong Packet (LPa)
A *'fiyte: Data Identification (DI) => Identify that this is a Long Packet (LPa)
A ™2and 3" bytes: Word Count (WC)
A ™ Byte: Error Correction Code (ECC)
Packet Header (PH)
DI Data O Data 1 ECC
(Data Identification) (Word Count) (Word Count) (Error Correction Code)
8'b 29h 8'b 01h 8'b 00h 8'b 06h
1|o|o|1|o|1|ofo|o|o|O0|1|0|O|0|0O|[OfO|O|2|O|O|OfOfOf21|1|0|O]|O]|O|O
B|B|B|(B|(B(B|B|B|B|B|B|B|B|(B|(B|(B|B|B|B|B|B|B|B|B|(B|(B|B|B|B|B|B|B
o0f(1(2|3|4|5|6|7|0|1|2(3|4|5|6|7|0|1|2(3|4|5[6|7]|0|1|2|3|4|5|6]|7
L M| L M| L M| L M
S S|S S|S S|S S
| B | B|B B[B B|B LB |
Time

\ 4

Figure 36: Packet Header (PH) in a Long Packet (LPa)
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4.1.3.1.3.1. Data Identification (DI)

Data Identification (DI) is a part of the Packet Header (PH), and it consists of 2 parts:
u Virtual Channel (VC), 2 bits, DI [7...6]
i Data Type (DT), 6 bits, DI [5é0]

The Data Identification (DI) structure is illustrated, see the figure below.

DI (Data Identification)

vC DT
(Virtual Channel Identifier) (Data Type)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Figure 37: Data Identification (DI) Structure

Data Identification (DI) in the Packet Header (PH) is illustrated for reference purposes below.

Packet Header (PH)

DI WC - LSB WC - MSB ECC
(Data Identification) (Word Count - LSB) (Word Count - MSB) | (Error Correction Code)

8'b 29h 8'b 01h 8'b 00h 8'b 06h
1|ofof1|of1|0|OJ1|O|O|O|O|OfO|O|OfO|O|OfO|O|OfO|Of1f1]|O|OfO|O]|O
B(B|B|B|B|B|B|B|B(B|B|B(B(B|B(B|B|B|(B|B|B(B|B|B(B|B|B(B|B|B|B|B
0/1|2|3|4|5|6|7J0|1]2|3|4|5|6|7|0|1|(2|3|4|5|6(7|0|1(2|3[4(5|6(7
L M| L M| L M| C M
S s|s S|s S|s S
B BB B|B B|B 1B |

Time

\ 4

Figure 38: Data Identification (DI) on the Packet Header (PH)

4.1.3.1.3.1.1. Virtual Channel (VC)
Virtual Channel (VC) i s a p]pstructure &nd Diaused toladtess wwhelfe & paekeétiso n ([

to be sent from the MCU. Bits of the Virtual Channel (VC) are illustrated for reference purposes below.

Packet Header (PH)

DI WC - LSB WC - MSB ECC
(Data Identification) (Word Count - LSB) (Word Count - MSB) | (Error Correction Code)

8'b 29h 8'b 01h 8'b 00h 8'b 06h
1|ofof1|of1|(0|jO|1|O|O|O|O|OfO|O|OfO|O|OfO|O|OfO|Of1f1]|O|OfO|O]|O
B(B|B|B|B|B|B|B|B(B|B|B(B(B|B(B|B|B|(B|B|B(B|B|B(B|B|B(B|B|B|B|B
0/1|2]|3|4|5|6|7]J0|1]2|3|4|5|6|7|0|1|(2|3|4|5|6(7|0|1(2|3[4(5|6(7
L M| L M| L M| C M
S S|s S|s S|s S
1B | BB B|B B|B 1B |

Time

\ 4

Figure 39: Virtual Channel (VC) on the Packet Header (PH)

Virtual Channel (VC) can assign 4 different channels for 4 different display modules. Devices will use the same

virtual channel as which the MCU uses to send packets to them, e.g.
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E The MCU uses the virtual channel 0 when it sends packets to the 1L19881C-04
E The ILI9881C-04 also uses the virtual channel 0 when it sends packets to the MCU

This functionality is illustrated below.

Display Module

Y

DI[7:6]=VC[1:0]=2'b00b (ILI9881C-03)

Long and
Short DI[7:6]=VC[1:0]=2'b01b (Other Device 1)
Packets N Virtual
MCU /< Channel

Selector

DI[7:6]=VC[1:0]=2'b10b (Other Device 2)
DI[7:6]=VC[1:0]=2'b11b (Other Device 3)

Figure 40: Virtual Channel (VC) Configuration

Virtual Channel (VC) is always 0 (DI [7..6] = VC [1..0] = 00b)
the display module. See the section f4.1.3.2.1.7 End of Transmission Packet (EoTP)0 .

This display module does not support the virtual channel selector for other devices (1 to 3) when the only possible

virtual channel (VC [1..0]) is 00b for the 1LI9881C-04.

4.1.3.1.3.1.2. Data Type (DT)
Data Type (DT) is a part of Data Identificaton(DI [ 5é¢0] ) structure, and it is wused

in a packet. Bits of the Data Type (DT) are illustrated for reference purposes below.

Packet Header (PH)

DI WC - LSB WC - MSB ECC
(Data Identification) (Word Count - LSB) (Word Count - MSB) | (Error Correction Code)

8'b 29h 8'b 01h 8'b 00h 8'b 06h
1jofof1|of1f0|O|1|O|O|O|O|OfO|O|OfO|O|O|O|O|OfO|Of1f[1]|O|OfO|O]|O
B(B|B|B|B|B|B|B|B(B|B|B(B(B|B(B|B|B|(B|B|B(B|B|B(B|B|B(B|B|B|B|B
0/1|2|3|4|5|6|7|0|1]2|3|4|5|6|7|0|1|(2|3|4|5|6(7|0|1(2|3[4(5|6(7
C M| L M| L M| C M
S S|s S|s S|s S
1B | BB B|B B|B 1B |

Time

\ 4

Figure 41: Data Type (DT) on the Packet Header (PH)

This Data Type (DT) also defines the used packet is a Short Packet (SPa) or a Long Packet (LPa). Data Types (DT)
are different from the MCU to the display module (or other devices) and vice versa. These Data Types (DT) are

defined in the tables below.
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Table 7: Data Type (DT) from the MCU to the Display Module

ILI9881C-04

From the MCU to the Display Module

Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO | Hex Description Short/Long Packet
0 0 0 0 0 1 01 Sync Event, V Sync Start SPa (Short Packet)
0 1 0 0 0 1 11 Sync Event, V Sync End SPa (Short Packet)
1 0 0 0 0 1 21 Sync Event, H Sync Start SPa (Short Packet)
1 1 0 0 0 1 31 Sync Event, H Sync End SPa (Short Packet)
0 0 1 0 0 0 08 End of Transmission Packet (EoTP) ¢! SPa (Short Packet)
0 0 0 0 1 0 02 Color Mode Off Command SPa (Short Packet)
0 1 0 0 1 0 12 Color Mode On Command SPa (Short Packet)
1 0 0 0 1 0 22 Shut Down Peripheral Command SPa (Short Packet)
1 1 0 0 1 0 32 Turn On Peripheral Command SPa (Short Packet)
0 0 0 0 1 1 03 Generic Short WRITE, no parameters SPa (Short Packet)
0 1 0 0 1 1 13 Generic Short WRITE, 1 parameters SPa (Short Packet)
1 0 0 0 1 1 23 Generic Short WRITE, 2 parameters SPa (Short Packet)
0 0 0 1 0 0 04 Generic Short READ, no parameters SPa (Short Packet)
0 1 0 1 0 0 14 Generic Short READ, 1 parameters SPa (Short Packet)
1 0 0 1 0 0 24 Generic Short READ, 2 parameters SPa (Short Packet)
0 0 0 1 0 1 05 DCS Write, No Parameter SPa (Short Packet)
0 1 0 1 0 1 15 DCS Write, 1 Parameter SPa (Short Packet)
0 0 0 1 1 0 06 DCS Read, No Parameter SPa (Short Packet)
1 1 0 1 1 1 37 Set Maximum Return Packet Size SPa (Short Packet)
0 0 1 0 0 1 09 Null Packet, No Data, "**** LPa (Long Packet)
0 1 1 0 0 1 19 Blanking Packet, no data LPa (Long Packet)
1 0 1 0 0 1 29 Generic Long Write LPa (Long Packet)
1 1 1 0 0 1 39 DCS Write Long LPa (Long Packet)
0 0 1 1 1 0 OE Packed Pixel Stream, 16-bit RGB, 5-6-5 Format LPa (Long Packet)
0 1 1 1 1 0 1E Packed Pixel Stream, 18-bit RGB, 6-6-6 Format LPa (Long Packet)
1 0 1 1 1 0 2E Loosely Packed Pixel Stream, 18-bit RGB, 6-6-6 Format LPa (Long Packet)
1 1 1 1 1 0 3E Packed Pixel Stream, 24-bit RGB, 8-8-8 Format LPa (Long Packet)
X X 0 0 0 0 x0 DO NOT USE
X X 1 1 1 1 xF All unspecified codes are reserved

Notes:

1. This can be used when the MCU wants to make sure that it is the end of the transmission in High Speed Data
Transferring (HSDT) mode.
2. This can be used when data lanes are to be kept in High Speed Data Transferring (HSDT) Mode.
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Table 8: Data Type (DT) from the Display Module to the MCU

From the Display Module to the MCU
Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO | Hex Description Short/Long Packet
0 0 0 0 1 0 02 Acknowledge with Error Report SPa (Short Packet)
0 0 1 0 0 0 08 End of Transmission Packet (EoTP) SPa (Short Packet)
0 1 0 0 0 1 11 Generic Short READ Response, 1 byte returned SPa (Short Packet)
0 1 0 0 1 0 12 Generic Short READ Response, 2 byte returned SPa (Short Packet)
0 1 1 0 1 0 1A Generic Long READ Response LPa (Long Packet)
0 1 1 1 0 0 1C DCS Read Long Response LPa (Long Packet)
1 0 0 0 0 1 21 DCS Read Short Response, 1 byte returned SPa (Short Packet)
1 0 0 0 1 0 22 DCS Read Short Response, 2 byte returned SPa (Short Packet)

The receiver will ignore other Data Types (DT) if they are not defined in Table 7 and Table 8.

4.1.3.1.3.2. Packet Data (PD) in a Short Packet (SPa)

Packet Data (PD) of the Short Packet (SPa) is placed after Data Type (DT) of the Data Identification (DI) and
indicates a Short Packet (SPa) is to be sent. Packet Data (PD) of a Short Packet (SPa) consists of 2 data bytes:
Data 0 and Data 1. The sending order of the Packet Data (PD) is that Data O is sent first and the Data 1 is sent last.
Bits of Data 1 are set to 0 if the information length is 1 byte. Packet Data (PD) of a Short Packet (SPa), when the

length of the information is 1 or 2 bytes and Virtual Channel (VC) is 0, are illustrated for reference purposes below.

Packet Data (PD) information:
A Data 0: 26hex (Display Command Set (DCS) with 1 Param
A Data 1: 0Olhex (DCSé6s parameter)

Packet Header (PH)

DI Data O Data 1 ECC
(Data Identification) (Packet Data) (Packet Data) (Error Correction Code)

8'b 15h 8'b 26h 8'b 01h 8'b 3Eh
1|10|1|0|1|0|0|0OJ0O|1|1]|0|0|1|0|0O|1|0|OfOfOfO|OfO)Of2(2|2(f2(f2|0O]|O
B|B(B|B(B|B|B(B|B|B|B|B|B(B|B|B|B|B|(B|(B|B|B|B|B|B|B|B|(B|B|B[B|B
0(1|2|3|4|5|6|7)10(1|2|3|4|5|6|7|0|1]|2[3|4|5|6|7|0|1[2|3|4|5|6|7
L M| L M| C M| T M
s s|s s|s s|s s
1B | B|B B|B BB LB |

Time

»
»

Figure 42: Packet Data (PD) for Short Packet (SPa), 2 Bytes Information

Packet Data (PD) information:
A Data O: 10hex (DCS without parameter => DI (Data Type
A Data 1: 00hex (Null)

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.
Page 64 of 324




ILITEK a-Si TFT LCD Sin ip Dri
’ - gle Chip Driver
ftove moveren 800(RGB) x 1280 Resolution and 16.7M-color ILI9881C-04

Packet Header (PH)

DI Data O Data 1 ECC
(Data Identification) (Packet Data) (Packet Data) (Error Correction Code)

8'b 05h 8'b 10h 8'b 00h 8'b 2Ch
1|0|1|0|0|0O|0O|OJO|O|O|O|1|0O|0O|O|O|O|O|O|O|O|O|OfO|O|1[1|0O|1|O0]O
B|B|B|B|B|B|B|B|B|B|B|B|B|B|B(B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B
0|1|2|3|4|5|6|7|0|1|2|3|4|5|6|7|0|1|2|3|4|5|6|7|0|1|2|3|4|5|6|7
L Y M| L 7 M
s s|s s|s s|s s
1B | B|B B|B BB LB |

Time

»
'

Figure 43: Packet Data (PD) for Short Packet (SPa), 1 Byte Information
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4.1.3.1.3.3. Word Count (WC) in a Long Packet (LPa)

Word Count (WC) of the Long Packet (LPa) is placed after Data Type (DT) of the Data Identification (DI) and
indicates that a Long Packet (LPa) is to be sent. Word Count (WC) indicates the amount of data bytes of the
Packet Data (PD) that is to be sent after the Packet Header (PH). The location of the Word Count (WC) in a Long
Packet is the same as which of the Packet Data (PD) in a Short Packet (SPa), as shown in Figure 45. Word Count
(WC) of the Long Packet (LPa) consists of 2 bytes. The sending order of these 2 bytes of the Word Count (WC) is
that the Least Significant (LS) Byte is sent first, and the Most Significant (MS) Byte is sent last. Word Count (WC) of

a Long Packet (LPa) is illustrated for reference purposes below.

Packet Header (PH)

DI WC - LSB WC - MSB ECC
(Data Identification) (Word Count - LSB) (Word Count - MSB) | (Error Correction Code)
8'b 29h 8'b 01h 8'b 00h 8'b 06h
1|o0(o0|1|0f1|0|OJ1|O|OfO|O|OfO|OfO|O|O|OfO|OfO|OJOf1|1|O|O|O|OfO
B|B(B|B(B|B|B(B|B|(B|(B|B|B(B|B|(B|B|B(B|(B|B|B|B|B|B|B|B|(B|B|B[B|B
0(1(2|3(4|5|6(7]0|1(2|3|4|(5|6(7|0|1|2(3|4|5|6|7)J0|1]|2|3|4|5(6]|7
L M| T M| L M| L M
S S|s S|s s|s S
1B | B|B B|B BB LB |
Time
Figure 44: Word Count (WC) in a Long Packet (LPa)
Short Packet (SPa) | Packet Header (PH) LP-11 : Low Power - Stop State
A SoT : Start of Transmission
DI : 8-bit, Data Identification
Packet Data Data 0/ Data 1 : 8-bit, Packet Data
1 ECC : 8-bit, Error Correction Code
( \ EoT : End of Transmission
LP-11 SoT DI Data 0 Data 1 ECC EoT LP-11
Time
Long Packet (LPa) | Packet Header (PH)
A

LP-11 : Low Power - Stop State
SoT : Start of Transmission
DI : 8-bit, Data Identification

WC : 16-bit, Word Count
LP-11 SoT DI wce ECC ECC : 8-bit, Error Correction Code

Data 0 ,s Data(WC-1) : Packet Data (0~65535 bytes)
Time CS : 16-bit, Check Sum = Packet Footer (PF)

/ \ EoT : End of Transmission

1l

Data 0 Data 1 // Data(WC-2) | Data(WC-1) CSs EoT LP-11

Packet Data Time

>
>

Figure 45: Packet Data in Short and Long Packets
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4.1.3.1.3.4. Error Correction Code (ECC)

The Error Correction Code (ECC) is a part of Packet Header (PH) and its purpose is to identify an error or errors.

The ECC protects the following fields:

ILI9881C-04

x Short Packet (SPa): Data | denti fi data (Pb)byte¢ @dbjts:dyt e
[8é623]) and ECC (8 bits: P [0eée7])
x Long Packet (LPa): Data I dentification (DI) byte (
[8é623]) and ECC (8 bits: P [0eée7])
D [23é0] and P [7¢é0] are ilsbelowtrated for reference purp:!
Packet Header (PH)
DI Data O Data 1 ECC
(Data Identification) (Packet Data) (Packet Data) (Error Correction Code)
8b 05h 8b 10h 8'b 00h 8b 2Ch
1[o[1]ofofofofo]o]o]Jo[o[1]o]o]o]ofo]o]o]o[o[o]ofofofz]1]o]1]0]0
B(e(e|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B
o|1|2|3|4|5|6|7|of1[2|3|4|5|6|7|0|1|2[3[4|5|6]|7|0|1|2|3|4|5|6]|7
L M| L M| L M| L M
S S|S S|S SIS S
B B|B B|B BB B
Time -
Figure46: D [ 23é0] and P [7é0] in a Short Packe
Packet Header (PH)
DI WC - LSB WC - MSB ECC
(Data Identification) (Word Count - LSB) (Word Count - MSB) | (Error Correction Code)
8b 29h 8b 01h 8'b 00h 8'b 06h
1[ofo[1]o[1]ofo]1]o]o[o[o]o]o]ofofo]o]o]o[o[o]ofo][z]2]0]o]o]o]0
B(e(e|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|(B|B|B|B|B|B|B|B|B|B|B
o|1|2|3|4|5|6|7|of1[2|3|4|5]|6|7|0|1|2|3[4|5|6|7|0|21|2|3|4|5|6]|7
L M| L M| L M| L M
S S|S S|S SIS S
B B|B B|B BB B
Time -
Figure 47: D [23é0] and P [7é0] in a Long Packet
Error Correction Code (ECC) can recognize one or several error(s) and can only correct one-bit error. Bits (P
[ 7é0]) of the Error Correction Code (ECC) are defined,
there is odd number of 1, and Pn is 0 if there is even number of 1), as follows.
A P77 =0
A Pe =0
A P5 = D10~D11~D12~D13~D14~"D15~D16~D17~D18~D19”~D21~D22"
A P4 = D4~D5~"D6~D7~D8~"D9”"D167~D177~D18~D19~D20~D227~D23
A P3 = D1~D2~D3~"D7~D8~"D97"D13~D14~D15~D19~D20~D217~D23
A P2 = DOAD2~D3~"D5~D6~"D97"D112D12~D15~D18~D20~D21"D
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A P1L = DO"D1~D3"D4~D67D87D107~D12~D14~D17~D20~D21"D227~D2
A PO = DOAD1~D2~D4~D5~D7~D107D11~D13~D16~D207D21~D22"~D2

P7 and P6 are set to O because Error Correction Code (
implementation is based on 24 bitval ue (D [23é0]) . Therefore, only 6 bi
Correction Code (ECC).

Packet Header (PH)
/\
DI WC - LSB WC - MSB ECC
(Data Identification) (Word Count - LSB) (Word Count - MSB) (Error Correction Code)
8'b 05h 8'b 10h 8'b 00h 8'b 2Ch
i1(of1fofojo|jO|O|O|O|OfOf1fO|O|O|JO|O|O|O|OfO|O]|O|O|O|1]|1|Of1|O0OfO
D|D| D D|D D D|D D D pD|D|(D|D|P
0| 1] 2 4|5 7 10| 11 13 16 20| 21|22 (23| 0
D|D D|D D D D D D D p|D|D|D P
o1 3|4 6 8 10 12 14 17 20| 21| 22 |23 1
D D|D D| D D DD D D D| D|D P
0 2|3 5|6 9 11|12 15 18 20| 21| 22 2
D P
1 3
B|B B|B|B|B|B|[B|[B|B
01 0(1]|2|3|4|5|6|7
L L M
S S S
8] B 5]

Time

Figure 48: XOR Function on a Short Packet (SPa)
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Packet Header (PH)

DI WC - LSB WC - MSB ECC
(Data Identification) (Word Count - LSB) (Word Count - MSB) (Error Correction Code)
8'b 29h 8'b 01h 8'b 00h 8'b 06h

i1]0|0]2f{0f21|0|OjJ1]0]|JO]JOJOfOfOfOfO]jO|O]JOJOJO|O|OfOf[21]1]0]0]J0O]JO]O
pD|D|D D|D D D|D [} D D|D[D|D|P
of 1] 2 4|5 7 1011 13 16 20| 21| 22|23 0
D|D D|D D D D D D D pD|D|(D|D P
01 3|4 6 8 10 12 14 17 20| 21|22 23 1
D D|D D| D D D|D D D D|D|D P
0 2|3 5(6 9 1112 15 18 20| 2122 2

D|D|D D|D|D D|D|D D|D|D D P

1|2]3 718|9 13|14 (15 19| 20| 21 23 3

p|pD|D(D|D|D|D|D|D|D D|D|D P
10|11 12|13 |14 | 15|16 17| 18|19 21|22 |23 5
B|B|B|B|B|B|B|(B[(B[(B|B|{B|B|B|B|B|B[(B[(B|B|B|{B|B|B|B|B[B[B|B|B|B|B
0f1(2[3[|4[5]6]7]|]0]2(2[3[4[5][6]7]0]1)2|3[4|5[6[7]0]1)2]|3|4|5]|6]|7
L ML M| L ML M
S S|s S|s S|s S
| B | B|B B|B B|B | B |
Time R

Figure 49: XOR Function on a Long Packet (LPa)

The transmitter (= the MCU or the Display Module) wild.l
P [7é0]. The receiver (= the Display modul e mCodet(lBGC) MCU)
and compare the received Error Correction Code (ECC) and the Internal Error Correction Code (IECC). This
comparison is done when each power bit of ECC and IECC have performed the XOR function. The result of this
functi on i s P @topality where thetranisrsitterfisuthe MCU and the receiver is the display module, is

illustrated for reference purposes below.

Display Module PI7,,
MCU pay p7.| XOR [——» PO7

. . Interface ECC (IECC)
DS BIEE) 'W_’ Generator PI[0:7]

ECC: P[0:7]

P10
PO

XOR —» POO0

Y VY

Figure 50: Internal Error Correction Code (IECC) on the Display Module (= the Receiver)

The sent data bits (D [23é0]) and ECC (P [7é0]) are cor
The sent data bits (D [23é0]) and ECC (P [T7¢é0]) are not
00h.
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ECC P[7...0] 1 1.0 0 0 O 0 O 03h
[ECC PI|7...0] 1 1. 0 0 0 0 0 0 03h
XOR(ECC,IECC)=+PO[7..0] |O 0O O O 0 O O 0 =00h=>NoError
L M
B B

Figure 51: Internal XOR Calculation between ECC and IECC Values i No Error

ECC P[7...0] 1 1. 00 0 0 0 0 03h
IECC PI[7...0] 1 1. 1 1 0 0 0 0 OFh
XOR(ECC.IECC)==PO[7..0] |0 O 1T 1 0 0 0 0 =0Ch==Ermor
L M
B B

Figure 52: Internal XOR Calculation between ECC and IECC Values - Error

The received Error Correction Code (ECC) can be 00h when the Error Correction Code (ECC) function is not used

for data values D [23¢é0] on the transmitter side. The

value of the PO [7é0] is compared to the values in the

Table 9: One Bit Error Value of the Error Correction Code (ECC)

Data Bit | PO7 | PO6 | PO5 | PO4 | PO3 | PO2 | PO1 | POO | Hex
D [0] 0 0 0 0 0 1 1 1 07h
D [1] 0 0 0 0 1 0 1 1 | 0Bh
D [2] 0 0 0 0 1 1 0 1 | 0Dh
D [3] 0 0 0 0 1 1 1 0 |OEh
D [4] 0 0 0 1 0 0 1 1 13h
D [5] 0 0 0 1 0 1 0 1 15h
D [6] 0 0 0 1 0 1 1 0 16h
D [7] 0 0 0 1 1 0 0 1 19h
D [8] 0 0 0 1 1 0 1 0 | 1Ah
D [9] 0 0 0 1 1 1 0 0 | 1Ch
D [10] 0 0 1 0 0 0 1 1 23h
D [11] 0 0 1 0 0 1 0 1 25h
D [12] 0 0 1 0 0 1 1 0 26h
D [13] 0 0 1 0 1 0 0 1 29h
D [14] 0 0 1 0 1 0 1 0 | 2Ah
D [15] 0 0 1 0 1 1 0 0 |2Ch
D [16] 0 0 1 1 0 0 0 1 31h
D [17] 0 0 1 1 0 0 1 0 |32h
D [18] 0 0 1 1 0 1 0 0 34h
D [19] 0 0 1 1 1 0 0 0 38h
D [20] 0 0 0 1 1 1 1 1 | 1Fh
D [21] 0 0 1 0 1 1 1 1 2Fh
D [22] 0 0 1 1 0 1 1 1 37h
D [23] 0 0 1 1 1 0 1 1 |3Bh

An error is detected i f tTable 9y andl theereceifer canhcerrecPtfis dne7 kit @rfor
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because this found value also defines the location of the corrupt bit, e.g.

x PO [7é0] = O0OEh

X Thebit of the data (D [23é0]), that is not correct, [
More than one error is detectedTahlef9, t e erbmpl ef PBOe[ POO]

4.1.3.1.4. Packet Data (PD) in a Long Packet (LPa)
Packet Data (PD) of a Long Packet (LPa) is placed after the Packet Header (PH) of a Long Packet (LPa). The
amount of the data bytes is defined in the section .1.3.1.3.3 Word Count (WC) in a Long Packet (LPa)o .

4.1.3.1.5. Packet Footer (PF)in aLong Packet (LPa)
Packet Footer (PF) of a Long Packet (LPa) is placed after the Packet Data (PD) of a Long Packet (LPa). The
Packet Footer (PF) is a checksum value that is calculated from the Packet Data of the Long Packet (LPa). The

checksum uses a 16-bit Cyclic Redundancy Check (CRC) value which is generated by a polynomial

X16+X12+X5+X0, as illustrated below.
In @ CEil3 | C14 | C13 | C12 | Ci11 XOR(XOR(In,C0),C11) XOR(XOR(In,C0),C4)

Figure 53: 16-bit Cyclic Redundancy Check (CRC) Calculation

cio] o [ ca | 7 [ o8 | cs [ s

The 16-bit Cyclic Redundancy Check (CRC) generator is initialized to FFFFh before calculations. The Most
Significant Bit (MSB) of the data byte of the Packet Data (PD) is the first bit which is inputted into the 16-bit Cyclic
Redundancy Check (CRC). An example of the 16-bit Cyclic Redundancy Check (CRC), where the Packet Data
(PD) of a Long Packet (LPa) is 01h, is illustrated (step-by-step) below.

XOR(XOR(In,C0),C4)

In ClS|C14|C13lC12IC11 C10|C9|C8|C7|C6|C5|C4

Step In XOR(In,C0) | C15 [C14 | c13 | C12 | C11 | XOR(XOR(In,C0),C11(Step-1)) [ C10 | C9 | c8 | C7 | c6 | C5 | c4 | XOR(XOR(In,C0),C4(Step-1)) | €3 | c2 | c1 | co | co
0 X X 11111 X 11|11 1]|1|1 X 1|11 |1 x
1 | 1sB) 0 o1 |1]1]1 1 11|11 1]|1 |1 1 11111
2 0 1 1o 1|11 0 ol 1|1 |1]|1]|1]|1 0 ol 1|1 ]1]1
3 0 1 11011 0 oo |1 |1]|1]|1]|1 0 olo|1]1]1
4 0 1 11 |1]o0]1 0 olo|o|1]|1]|1]|1 0 olofo|1]1
5 0 1 11110 0 olo|lofo|1]|1]|1 0 oloflo|o]o
6 0 0 ol 11|11 0 olo|lo|lofo| 1|1 1 1{o]ofofo
7 0 0 olo|1]1]1 1 1lofloflofof|o]f1 1 1|1]oflofo
8 |osB) 0 olo|lof|1]1 1 1|1|loflofofo]fo 1 1|1]1]o0ofo

lbyte | CRCresut | 0 [ 0 | o | 1 | 1 1|1|loflofofo]fo 1{1]1]o0

MsB LsB

Figure 54: CRC Calculation i Packet Data (PD) is 01h

The value of the Packet Footer (PF) is 1EOEh in this example (Command 01h has been sent), and is illustrated
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below.

Packet H/gader (PH)

DI WC - LSB WC - MSB ECC

(Data Identification) (Word Count - LSB) (Word Count - MSB) | (Error Correction Code)
8'b 39h 8'b 01h 8'b 00h 8'b 15h

ofoj1(1)1{o0 ofojofojofoO o|o|o|0|0]|O ofi1|of1]|0f0

B(B|(B|B B|(B|B|B|B B|B|B|B|(B|B B(B|B|B

2(3|4]|5 21314|5]|6 1/2|3|4|5(6 2(3(4]|5

= @

ow

DI NW|O
[
~ W
ow

|wm§\1m o

|UUU)I_OW =

mwnwrlo |+

DI N| O
mwr|o mw|o

DN o
o |-

Time

Packet Data (PD) Packet Footer (PF)
A A

(Pa[zli:taDgta) CRC-LSB CRC - MSB

8'b 01h 8'b OEh 8'b 1Eh
0o|0|0|0O|0O|O 1{1{1]0)0]|0 1|11({1]1]0]0
B|B|B|B B|B|B|B|B B(B|B|B|B
2|3(4]|5 2(3|4]|5 2(3(4]5

= @

o W
DI NW| O

o W
DI NW| O

o W
mnZINW| O

Twnwr|lo W|F

DO W@|o
=

TwnwrloO W|o
=

Time

v

Figure 55: Packet Footer (PF) Example

The receiver calculates its checksum value from the received Packet Data (PD). The receiver compares its
checksum and the Packet Footer (PF) that the transmitter has sent. The received Packet Data (PD) and Packet
Footer (PF) are correct if the checksum of the receiver and Packet Footer (PF) are equal. The received Packet
Data (PD) and Packet Footer (PF) are not correct if the checksum of the receiver and Packet Footer (PF) are not

equal.
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4.1.3.2. Packet Transmissions
4.1.3.2.1. Packet from the MCU to the Display Module
4.1.3.2.1.1. Display Command Set (DCS)

Display Command Set (DCS), defined in the section f6.3Page 0 Command Descriptiond, i s used

ILI9881C-04

from

the display module. This Display Command Set (DCS) is always defined in the Data 0 of the Packet Data (PD), and

is included in Short Packet (SPa) and Long packet (LPa), as illustrated below.

Short Packet (SPa) |

Packet Header (PH)
A

/

DCS Packqt Data
A |

LP-11 : Low Power - Stop State
SoT : Start of Transmission

DI : 8-bit, Data Identification

Data 0/ Data 1 : 8-bit, Packet Data
ECC : 8-bit, Error Correction Code
EoT : End of Transmission

DCS : Display Command Set

LP-11 SoT DI Data O I Data 1 ECC EoT LP-11
Time
Packet Header (PH
Long Packet (LPa) | A (PH) LP-11 : Low Power - Stop State

SoT : Start of Transmission
DI : 8-bit, Data Identification
WC : 16-bit, Word Count

LP-11 SoT DI WC ECC ECC : 8-hit, Error Correction Code
Data 0,6 Data(WC-1) : Packet Data (0~65535 bytes)

. CS : 16-bit, Check Sum = Packet Footer (PF)
Time EoT : End of Transmission
DCS : Display Command Set
1
Data O Data 1 // Data(WC-2) | Data(WC-1) CS EoT LP-11
v - vV )
DCS Packet Data Time

»
»

Figure 56: Display Command Set (DCS) in Short Packet (SPa) and Long Packet (LPa)
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4.1.3.2.1.2. Display Command Set (DCS) Write, No Parameter (DCSWN-S)
ADi splay Command Set (DCS) Wr it e DataWllgpe @&, 0@0A044),ésalvaysusedi ¢ h i

in a Short Packet (SPa) from the MCU to the display module. These commands are defined in a table below.

Table 10: Display Command Set (DCS) Write, No Parameters (DCSWN-S)

Command
NOP (00h)
Software Reset (01h)
Sleep In(10h)
Sleep Out (11h)
Normal Display Mode On (13h)
All Pixel Off (22h)
All Pixel On (23h)
Display Off (28h)
Display ON (29h)
Tearing Effect Line OFF (34h)
Idle Mode Off (38h)
Idle Mode On (39h)
Stop Transition (59h)

A Short Packet (SPa) is defined as:
Data Identification (DI)
0 Virtual Channel (VC, DI [7é6]): 00D
0 Data Type (DT, DI [5é0]): 00 0101b
Packet Data (PD)
0 Data O0: ASleep In (10h)o6, Display Command Set (D
0 Data 1: Always 00hex
Error Correction Code (ECC)

Packet Header (PH)

DI Data O Data 1 ECC
(Data Identification) (Packet Data) (Packet Data) (Error Correction Code)

8'b 05h 8'b 10h 8'b 00h 8'b 2Ch
i1|o0f{1f{o0|O0fOfO|O|O|O|O|O|2|OfO|O|OfO|O|O|O|O|OfO|OfOf1|21]|0Of1]|0O]|0O
B(B|B|B|B|B|B|B|B(B|B|B(B(B|B(B|B|B|(B|B|B(B|B|B(B|B|B(B|B|B|B|B
0/1|2|3|4|5|6|7|0|1]2|3|4|5|6|7|0|1|(2|3|4|5|6(7|0|1(2|3[4(5|6(7
L M| T M| L M| C M
S S|s S|s S|s S
1B | BB B|B B|B 1B |

Time

v

Figure 57: Display Command Set (DCS) Write, No Parameter (DCSWN-S) - Example
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4.1.3.2.1.3. Display Command Set (DCS) Write, 1 Parameter (DCSW1-S)

iDi splay Command Set (DCS) WywhicteisdefihedhdataTyee (DI r0d 0101D)0sS W1
always used in a Short Packet (SPa) from the MCU to the display module. These commands are defined in the
table below.

Table 11: Display Command Set (DCS) Write, 1 Parameter (DCSW1-S)

Command
Gamma Curve Set (26h)
Tearing Effect Line ON(35h)
Memory Access Control (36h)
Interface Pixel Format (3Ah)
Write Display Brightness (51h)
Write CTRL Display (53h)
Write Power Save (55h)

Note: One Subpixel has been written

A Short Packet (SPa) is defined as:
Data Identification (DI)
0 Virtual Channel (VC, DI [7é6]): 00D
® Data Type (DT, DI [5é0]): 01 0101b
Packet Data (PD)
0 Data 0: @ Ga mmRispl&eommart&ét DES)
0 Data 1: 01hex, Parameter of the DCS
Error Correction Code (ECC)

Packet Header (PH)

Packet Pata (PD)

D] Data O Data 1 ECC
(Data Identification) (DCS) (Parameter) (Error Correction Code)
8'b 15h 8'b 26h 8'b 01h 8'b 3Eh
ifofr1foja1|fo|jOfO|O|21|f1|OfO|1|O|O|2|O|OfO|JO|OfO|O|O|2|21]|21f2]|1]|O]fO
B|B|B(B|B|B|B|(B B|B|B|B|B|B|B|B(B|B|B|B(B|B|B|B/ B|B|B|B(B|B|B|B
0|1(2]|3|4|5|6|7|0|1]|2|3|4|5|6|7|0|1|[2|3|4|(5|6|7|0(1|2|3|4|5(6]|7
L M [ L M [ L M| L M
s s |s s |s S |s s
| B | BB BlB BB 1B |
Time

\/

Figure 58: Display Command Set (DCS) Write, 1 Parameter (DCSW1-S) i Example
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4.1.3.2.1.4. Display Command Set (DCS) Write Long (DCSW-L)
ADi splay Command Set ( D€)Swhichis defined inlData Type (FTPIC $0M1b), is always
used in a Long Packet (LPa) from the MCU to the display module. Command (No Parameters) and Write (1 or

more parameters) are defined in a table below.

Table 12: Display Command Set (DCS) Write Long (DCSW-L)

Command
NOP (00h), "¢*
Software Reset (01h), "¢*
Sleep In(10h), ™!
Sleep Out (11h), V!
Normal Display Mode On (13h), "*¢*
All Pixel Off (22h) , N**
All Pixel On (23h) , V©*
Gamma Curve Set (26h), V2
Display Off (28h), "*
Display ON (29h), "°*
Tearing Effect Line OFF (34h), "¢*
Tearing Effect Line ON (35h), "2
Memory Access Control (36h), "2
Idle Mode Off (38h) , "*
Idle Mode On (39h) , "*
Interface Pixel Format (3Ah),
Set Tear Scan Line(44h),
Write Display Brightness (51h), "¢ 2
Write CTRL Display (53h), "¢2
Write Power Save(55h), "¢ 2
Stop Transition (59h), "™¢*
Write CABC Minimum Brightness (5Eh) , V2
Set Transition Time(68h)

Note 2

Notes:

1. Short Packet (SPa) can also be used; See the section M.1.3.2.1.2 Display Command Set (DCS) Write, No
Parameter (DCSWN-S)0 .

2. Short Packet (SPa) can also be used; See the section M.1.3.2.1.3 Display Command Set (DCS) Write, 1
Parameter (DCSW1-S)o0 .

A Long Packet (LPa) with one command (No Parameter) is defined as:
Data Identification (DI)
0 Virtual Channel (VC, DI [7é6]): 00D
0 Data Type (DT, DI [5é0]): 11 1001b
Word Count (WC)
0 Word Count (WC): 0001h
Error Correction Code (ECC)
Packet Data (PD): D aDisplay Cammang8 Se¢(B@S) I n (10h) 0,
Packet Footer (PF)
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Figure 59: Display Command Set (DCS) Write Long (DCSW-L) with DCS Only - Example
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A Long Packet (LPa) with one Write (1 parameter) is defined as:
Data Identification (DI)

o]
o]

Virtual

Dat a

Channe
Type (DT,

Word Count (WC)

Word Count (WC): 0002h
Error Correction Code (ECC)
Packet Data (PD):

o]

o]
o]

Dat a

0: i Gamma

(VC, DI [7¢
DI [5é0]): 1
Set (26h) 0,

Data 1: 01hex, Parameter of the DCS
Packet Footer (PF)

»
»

6]): 00D
1 1001hb
Displ ay

Command

ILI9881C-04

Set
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Packet Header (PH)

DI WC - LSB WC - MSB ECC
(Data Identification) (Word Count - LSB) (Word Count - MSB) | (Error Correction Code)

8'b 39h 8'b 02h 8'b 00h 8'b 13h
1|ofo|1f1|1|0|OfO|21|0O|OfO|OfO|OfO|OfO|O|O|OfO|O|1]|Of1|O|1]|OfO]|O
B|B|B|B|B|B|B|B|B|B(B|B(B(B|B(B|B|B|B|B|B|B|B(B|B(B(B|B|(B|B|B|B
0[1(2(3|4|5|6|7]|0|1(2|3|4|5[6|7|0|1[2]|3|4|5(6|7|0|1(2|3|4|5(6]|7
L M| T M| T = M
s s|s s|s S|s S
|B | B|B B|B B|B LB |

Time
Packet Data (PD) Packet Footer (PF)

v A V A \

Data 0 Data 1

(DCS) (Parameter) el CRC s

8'b 26h 8'b 01h 8'b D2h 8'b 96h
oli|1|/0|0|1|0|Of1|O0|O|OfO|O|O|OfO|21|O|O|1|Of1|1|O|1|1|O|1]|OfO]|1
B|B|B|B|B|(B|B|B|B|B|B|B|B|B(B|B|B|B(B|B|(B(B|B|(B(B|B|B|B|B|B|B|B
0(1|2(3|4|5|6|7(0]|1(2|3|4|5|6|7|0|1[2|3|4|5(6(7|0|1[2|3[4|5(6(7
L M| C M| C M| L M
S s|s s|s sS|s S
| B | B[B B|B B|B |B |

Time

»
»

Figure 60: Display Command Set (DCS) Write Long with DCS and 1 Parameter - Example

A Long Packet (LPa) with one Write (4 parameters) is defined as:

Data Identification (DI)

0 Vit ual Channel (VC, DI [7¢é6]): 00D

0 Data Type (DT, DI [5é0]): 11 1001b

Word Count (WC)

0 Word Count (WC): 0005h

Error Correction Code (ECC)

Packet Data (PD):

0 Data O: fAColumn Address Set (2Ah)0 (For example
0 Data 1: 00hex, 1stPar amet er of the DCS, Start Column SC [ 1°¢
0 Data 2: 12hex, 2nd Parameter of the DCS, Start C
0 Data 3: 0O1hex, 3rd Parameter of the DCS, End Col
0 Data 4: EFhex, 4th Parameter of the DCS, End Col

Packet Footer (PF)
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Packet Header (PH)

DI WwWC - LSB wWcC - MSB ECC
(Data Identification) (Word Count - LSB) (Word Count - MSB) (Error Correction Code)

8'b 39h 8'b O5h 8'b OOh 8'b 36h
i/o(fo|lji1|a1fa12)jOjO|J]1|]O|l21]|]OfJfO|J]OfO|JO|JO|JO|J]O|]O|O|OfO|O|jO|21|212|O|1|2]|]O|O
B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B
o|j1|2|3|4|5|6|7|0|1|2|3|4|5(6|7|0|21|2|3|4|5|6|7|0|1|2|3|4|5|6]|7
[ M| L M| C M| L ™
s s |s s |s s|s s
B B|B B|B B|B B

Time
Packet Data (PD)

Data O Data 1 Data 2 Data 3

(DCS) (1st Parameter) (2nd Parameter) (3rd Parameter)

8'b 2Ah 8'b OOh 8'b 12h 8'b O1h
ojfi1|J]o|jaia|lo0o|]afO|O|O|J]O|JO|Of[fO|J]OJO|JO}JO|1]|]O|(O|]21|[O|J]O]JO|212]|]Of[fO|J]O[O|J]O]|O]|O
B|B|B|B|B|B|B|B|B|B|B|B|B|B(B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B
o|1|2|3|4|5|6|7|0|1|2|3|4|5|6|7|0|1|2|3|4|5(6|7|0|1|2|3|4|5|6]|7
[ M| L ™M [ T ™M | L ™
s s |s s |s s |s s
B B|B BB B|B B

Time
) >
Packet Data (PD) Packet Footer (PF)
A A
Data 4
(4th Parameter) CRE - LS CRE = MSIE

8'b EFh 8'b BDh 8'b 2Ah
o|li|1|a|1|afa|jajafojaija1|jajaifofarjofarjoj1|jOo|1|O]|O
B|B|B|B|B|B(B|B|B/B|B|B|B|B(B|B|B|B|B|B|B|B|(B|B
o|j1|2|3|4|5|6|(7|l0|1|2|3|4|5|6|7|0|1|(2|3|4|5|6|7
[ M| L M| L ™
s s |s s | s s
B BB B|B B

Time

Figure 61: Display Command Set (DCS) Write Long with DCS and 4 Parameters - Example
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4.1.3.2.1.5. Display Command Set (DCS) Read, No Parameter (DCSRN-S)
ADi splay Command Set (DCS) RS, avlichisNeaiinediaData Mypa (BT, @ 0X1@L S RN
always used in a Short Packet (SPa) from the MCU to the display module. These commands are defined in the

table below.

Table 13: Display Command Set (DCS) Read, No Parameter (DCSRN-S)

Command
Read Number of the Errors on DSI (05h)
Read Display Power Mode (0Ah)
Read Display MADCTL (0Bh)
Read Display Pixel Format (OCh)
Read Display Image Mode (ODh)
Read Display Signal Mode (OEh)
Read Display Self-Diagnostic Result (OFh)
Get Tear Scan Line(45h)
Read Display Brightness Value (52h)
Read CTRL Value Display (54h)
Read Power Save (56h)
Read CABC Minimum Brightness (5Fh)
Get Transition Time(69h)
Read DDB Start (Alh)
Read DDB Continue (A8h)
Read First Checksum(AAh)
Read Continue Checksum (AFh)
Read ID1 (DAh)
Read ID2 (DBh)
Read ID3 (DCh)

The MCU has to define to the display module the maximum size of the returned packet. The command, which is
used for this purpose, i's ASet -MawhichbatenTypedDThis1iOlRbarkist Si :
used in a Short Packet (SPa) before the MCU can send ADi

display module. This sequence is illustrated for reference purposes below.

Step 1:
The MCU sends fASet Maxi niShort PRokdt ($Pa)) (SMRRSISktd the Slispiag ndodule when
it wants to return one byte from the display module.

Data Identification (DI)

o} Virtual Channel (VC, DI [7é6]): 00D

® Data Type (DT, DI [5é0]): 11 0111lb

Maximum Return Packet Size (MRPS)

0 Data 0: 01hex

0 Data 1: 00hex

Error Correction Code (ECC)
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Packet Hgader (PH)

Maximum Return Ppcket Size (MRPS)

DI ECC
(Data Identification) silRiEe - Ll HIRIPS - Sl (Error Correction Code)

8'b 37h 8'b 01h 8'b 00h 8'b 1Dh
1|1|1|0|1|1|0|0Of1|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|1|O|1|1|1]|0|O]|O
B|B(B(B|B(B|B(B|B(B|B(B|B(B|B|B|B|B|B(B|B(B(B|B|B|B|B|B(B|B(B|B
0(1(2|3(4|5|6(7|0|1|2|3|4|5|6|7|0|1|2(3|4|5|6|7(0|1]|2|3|4|5([6]|7
L M| T M| L M| C M
s S|s S|s S|s s
1B | B|B B|B B|B LB |

Time

»
>

Figure 62: Set Maximum Return Packet Size (SMRPS-S) - Example

Step 2:
The MCU wants to receive the value of the #m&KG@UsendsD1l (L
ADi splay Command Set (DCS) Read, No Parametero to the di
Data Identification (DI)
0 Virtual Channel (VC, DI [7é6]): 00D
0 Data Type (DT, DI [5é0]): 00 0110b
Packet Data (PD)
0 Data O0: ARead | D1 (DAh)o, Display Command Set (D
0 Data 1: Always 00hex
Error Correction Code (ECC)

Packet H/gader (PH)

Packet DAata (PD)

DI Data 0 Data 1 ECC
(Data Identification) (DCS) (Always 8'b 00h) (Error Correction Code)

8'b 06h 8'b DAh 8'b 00h 8'b 1Fh
ofif{1|0|0|O|O|O|Of2|0O|2|21|0O|1f2|0O|O|O|O|O|O|OfO]1|2|2|2|1|0O]|O|O
B(B|B|B(B(B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B(B|(B(B(B(B(B[(B|B|B|B
0|1(2(3(4]|5|6|7|0|1(2|3|4|5|6|7|0|1|2|3|4|5|6|7(0|1|2|3|4|5(6/(7
L M| L M| L M| L M
S s|s S|s s|s S
1B | BB BB B|B 1B |

Time

Figure 63: Display Command Set (DCS) Read, No Parameter (DCSRN-S) - Example

Step 3:
The display module can send 2 different information to the MCU after Bus Turnaround (BTA):
1. An acknowledge with Error Report (AWER), which is used in a Short Packet (SPa), if there is an error when

receiving a command. See the section M.1.3.2.2.2 Acknowledge with Error Report (AWER)O .
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2. Information of the received command, which can be a Short Packet (SPa) or a Long Packet (LPa).
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4.1.3.2.1.6. Null Packet, No Data (NP-L)
ANul I Pac ket ;L), whh idafined in DétaNTRpe (DT, 001001b), is always used in a Long Packet (LPa)
from the MCU to the display module. The purpose of this command is to keep data lanes in the high speed mode

(HSDT) if necessary. The display module can ignore the Packet Data (PD) that the MCU sends.

A Long Packet (LPa) with 5 random data bytes of the Packet Data (PD) is defined as:
Data Identification (DI)
0 Virtual Channel (VC, DI [7é6]): 00D
0 Data Type (DT, DI [5é0]): 00 1001b
Word Count (WC)
0 Word Count (WC): 0005hex
Error Correction Code (ECC)
Packet Data (PD):

0 Data 0: 89hex (Random data)
0 Data 1: 23hex (Random data)
0 Data 2: 12hex (Random data)
0 Data 3: A2hex (Random data)
0 Data 4: E2hex (Random data)

Packet Footer (PF)
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Packet Header (PH)

DI WC - LSB WC - MSB ECC
(Data Identification) (Word Count - LSB) (Word Count - MSB) | (Error Correction Code)
8'b 09h 8'b 05h 8'b 00h 8'b 30h
i1({ofoj1(0f0O|O|O|1|0O|2|O|O|OfO|O|O|OfOfO|O|OfO|O|O|O|O|O|2|2|OfO
B|B|B|B|B|B|B|B(B|(B|B|B(B(B|B|B(B(B|B|B|B(B|B|B|B(B(B|B|B(B[B|B
0|11|2(3|4|5(6(7]0|1(2(3|4|5|6(7[|0[|1|2|3|4|5|6(7[0]|1|2(3(4|5|6(7
L M| L M| LC M| C M
s S|s s|s sS|s s
1B | B|B B|B B[B 18|
Time
Packet Data (PD)
A
Data 0 Data 1 Data 2 Data 3
8'b 89h 8'b 23h 8'b 12h 8'b A2h
i({ojoj1(o0fo0j0O|1|1|1(0f0O|O|1|O|O|Of1[O|O|1(OfO|O|O|1|O|O|O|1|Of12
B|B|B(B|B|B|B(B(B(B|B|B|B|B|B|B|B B|B|B(B(B|B|B B|B|B(B|B|B
0|1|2|3|4|5|6|7(0|1|2|3|4(5(6]|7|0]|1]|2|3|4|5|6|7|0(1({2|3|4(5|6]|7
L M| C M| L M| LT M
S s|s s|s S|s s
1B | B[B BB B|B 1B |
Time
Packet Data (PD) Packet Footer (PF)
[ ; V A
Data 4 CRC - LSB CRC - MSB
8'b E2h 8'b 59h 8'b 29h
o|jir|jofofoj1|1f{1j1fofoj1j1|0f1joj1r|jofof1|jo|1{f{0OfO
B|B|B(B|B|B|B(B|B(B(B|B|B|B|B|B|B|B(B|{B|B|B[B|B
0|11|2(3|4|5|6(7]|0(1[2]|3]|4|5[|6|7|0|1[2[3|4|5(6|7
L M| L M| L M
s s|s S|s s
1B | B[B B[B 1B |
Time

v

Figure 64: Null Packet, No Data (NP-L) - Example
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4.1.3.2.1.7. End of Transmission Packet (E0TP)

AEnd of Transmission Packeto (EoTP), which is an interf:
is always used in a Short Packet (SPa) from the MCU to the display module. The purpose of this command is to

terminate the high Speed Data Transmission (HSDT) mode properly when EoTP is added after the last payload
packet before AEnd of Transmissiono (EoT).

The MCU can decide if it wants to use the AEnd of h&rans
capability to support bot h. That i s, if the MCU applies
when the EOTP is not detected in the High-Speed (HS). The display module error reporting shall be
enabled/disabled statistically, according to the module application.

The display modul e does or does not receive AENnd of Tra
Power Data Transmission {{bPDE)  madeée ngeft hee ESNRampl mode)
Data Transmis si on (LPDT) mode. The display module is not all o\
to the MCU during the Low Power Data Transmission (LPDT) mode. The summary of the receiving and

transmitting EOTP is listed below.

Table 14: Receiving and Transmitting EOTP during LPDT

Display Module (DM) in Display Module (DM) in
Direction
High Speed Data Transmission (HSDT) Low Power Data Transmission (LPDT)
MCU => Display Module Support With and Without EoTP Support With and Without EoTP
HS Mode is not available EoTP cannot be sent by the Display Module
Display Module => MCU
(EOTP is not available) (DM)

A Short Packet (SPa) using a fixed format is as follows:
Data Identification (DI)
o} Virtual Channel (VC, DI [7é6]): 00D
® DataType( DT, DI [5é0]): 00 1000b
Packet Data (PD)
O  Data 0: OFhex
O  Data 1: OFhex
Error Correction Code (ECC)
O  ECC:0lhex
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Packet H/e\ader (PH)

Packet DAata (PD)

DI ECC
(Data Identification) Digifz1 0 Licatzt L (Error Correction Code)

8'b 08h 8'b OFh 8'b OFh 8'b 01h
ojofoj1(0|0|OfO|1|(1|1|1|O|OfO|Of1|1|2|1|O|O|O|O|1|O|O|O|O|O|O]|O
B(B|B|B|B|B|B|B|B B(B|(B|B|B|B|B(B(B(B|B|B|B|B|B|B|B|B|B|(B|(B|B
0|1|2|3|4|5|6|7|[0f1|(2|3[4(5|6(7[0(1|2|3|4|5|6|7|0|1|2|3|4|5|6]|7
L M| L M| L M| LT M
S S|s S|s s|s s
1B | B|B BB B|B LB |

Time

v

Figure 65: End of Transmission Packet (EoTP)

Some examples of the fAEnd qfEoTmrragnamiessilomusPaak ed for

Sent PAackets

DnP/N LP-11 soT LPa SPa, EoTP EOT LP-11
n=0and 1 (Long Packet)
Sent PAackets

DnP/N LP-11 sot sl s SPa, EoTP EOT LP-11
n=0and 1 (Short Packet) (Short Packet) '

Figure 66: End of Transmission Packet (EoTP)-Examples
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4.1.3.2.2. Packet from the Display Module to the MCU
4.1.3.2.2.1. Used Packet types

The display module always uses Short Packets (SPa) or Longs Packet (LPa) when returning information to the

MCU after the MCU has requested information from the Display Module. This information can be a response of the
Display Command Set (DCS) (See the section .1.3.2.1.5 Display Command Set (DCS) Read, No Parameter
(DCSRN-S)0) or an Acknowl edge wsection #EL33G22.2 AcRnevdedlge twith (EiSoe Reparth e
(AWER)0 ) .

The used packet type is defined on Data Type (DT). See the section M.1.3.1.3.1.2 Data Type (DT)a If the
maximum size of the Packet Data (PD) could be sent in one packet, the display module should not send returned

bytes in several packets. Both cases are illustrated for reference purposes below.

Return Bytes

LPa

DOP/N CRE (Long Packet)

LP-11

Return Bytes
I—A—\

SPa
DOP/N S (Short Packet) L=

Figure 67: Return Bytes in Single Packet

Retlirn Bytes

LPa SPa
DOP/N L 5
D (Long Packet) (Short Packet) i

ReturQ Bytes

SPa SPa SPa
DOP/N - .
LP-11 (Short Packet)><5hort Packet)><5hort Packet) LP-11

Figure 68: Return Bytes in Several Packets i Not Allowed

EXCEPTION:

The display module will return 2 packets (1% packet: Data, 2" Packet: Acknowledge with Error Report) to the MCU
when the display module receives a read command (See section .1.3.2.1.5 Display Command Set (DCS) Read,
No Parameter (DCSRN-S)0 ) , wh i ctéd arid €orrected aesingle bit error by the EEC (See bit 8 in Table 15).

These returned packets are illustrated for reference purposes below.

Returp Bytes

DOP/N LP-11 1st SPa, Date>€1d SPa, AWER LP-11

Figure 69: Exception when Returned Bytes in Several Packets

AWER = Acknowledge with Error Report
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4.1.3.2.2.2. Acknowledge with Error Report (AWER)
AfAcknowl edge with Error Reporto (AwER), which is defi
Packet (SPa) from the display module to the MCU. The Packet Data (PD) can include bits, which define the current

error, when the corresponding bit is set to 1, as defined in the following table.

Table 15: Error Report (AWER) Bit Definitions

Description

[oe]
=

SoT Error
SoT Sync Error
EoT Sync Error

Escape Mode Entry Command Error
Low-Power Transmit Sync Error
Any Protocol Timer Time-Out

False Control Error

Contention is Detected on the Display Module
ECC Error, single-bit (detected and corrected)
ECC Error, multi-bit (detected, not corrected)
Checksum Error (Long Packet only)

DSI Data Type (DT) Not Recognized

DSI Virtual Channel (VC) ID Invalid

Invalid Transmission Length

Reserved, Set to 0 internally

© (00 (N |o |01 |~ (W (N (- |O

=
o

[
[N

=
N

=
w

[
N

[y
[é)]

DSI Protocol Violation

These errors are included in all packages that have been received from the MCU to the display module before the

Bus Turnaround (BTA). The display module ignores the received packet which includes error or errors.

Acknowledge with Error Report (AWER) of a Short Packet (SPa) is defined as:
Data Identification (DI)
o} Virtual Channel (VC, DI [7é6]): 00D
® Data Type (DT, DI [5é0]): 00 0010b
Packet Data (PD)
o} Bit 8: ECC Error, single-bit (detected and corrected)
O  AwER: 0100h
Error Correction Code (ECC)

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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Packet H/e\ader (PH)

Packet ll\)ata (PD)

DI ECC
(Data Identification) iR = L . (Error Correction Code)

8'b 02h 8'b 00h 8'b 01h 8'b 3Ah
oji1|(o|o0|0O|O|O|O|O|O|O|O|O|O|O|O|1|O|OfO|O|O|O|O|O|2|0O|1]|2|1|0]|O
B(B|(B|B|B|B|B(B(B(B|B|B|B|B|(B|B|B|B|B|B(B|B|B|B|B(B(B(B[(B|B|B|B
0|1|2|3|4|5|6|7|[0f1|(2|3[4(5|6(7[0(1|2|3|4|5|6|7|0|1|2|3|4|5|6]|7
L M| L M| L M| LT M
S S|s S|s s|s s
1B | B|B BB B|B LB |

Time

v

Figure 70: Acknowledge with Error Report (AWER) i Example

It is possible that the display module receives several packets, which include errors, from the MCU before the MCU

performs the Bus Turnaround (BTA). Some examples are illustrated for reference purposes below.

Packets from the MCU
A

DnP/N LPa SPa
n=0and1 >< sor >< (Long Packet) (Short Packet>< [=or ><

Includes an error

Packets from the MCU

DnP/N
n=0and1 th-t ><Short Packet><short Packet><short Packet)>< ><

Includes an error

Figure 71: Errors Packets

Therefore, a method is needed to check if there are errors in the previous packets. These errors of the previous
packets can be detected by i Read DigsmpadlayMosde (OEh) o6 and fiRead Number
commands. The bit DO of the fARead Display Signal Mode
includes an error.

The amount of packets, which include an ECC or CRC error, is calculated in the RDNUMED register, which can

read ARead Number of the Errors on DSI (05h)0d0 command. °
and set the bit DO of the fémwmadtoDafemphHe M@U had repd thd RDNUMER ( O E |
register from the display module. The functionality of the RDNUMED register is illustrated for reference purposes

below.
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Notes:

Received Information Note }-

Is there an error?

’ Set RDDSM& DO bit to 46 ‘

Is RONUMED&
P[6:0]=7Fh?

Increment RDNUMED®& P[6:0] by 1 ‘ ’ RDNUMEDG® P[7:0]=80h ‘

l |

Figure 72: Flow Chart for Errors on DSI

1. This information can be Interface or Packet Level Communication, but it is always from the MCU to the display

module.
2. CRC or ECC error

4.1.3.2.2.3. DCS
ADCS Read
Packet (LP

Read Long Response (DCSRR-L)

Long Re d)pwhichisdefinddn®St& Rpe (DT, 011100b), is always used in a Long

a) from the display modul e

t o

t-Lh is usétiGuben thd DC S

display module wants to respond to a DCS Read command, which the MCU has sent to the display module.

A Long Packet (LPa), which includes 5 data bytes of the Packet Data (PD), is defined as:
Data Identification (DI)

0 Vi r
0 Dat

tual Channel (VC, DI [7é6]):

a Type (DT, DI [5é0]): 01

Word Count (WC)

0 Word Count (WC): 0005hex
Error Correction Code (ECC)
Packet Data (PD):

O O O

Data 0: 89hex
Data 1: 23hex
Data 2: 12hex

o) Data 3: A2hex

@) Data 4: E2hex
Packet Footer (PF)

00D

11000b
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Packet Header (PH)

DI WC - LSB WC - MSB ECC
(Data Identification) (Word Count - LSB) (Word Count - MSB) | (Error Correction Code)
8'b 1Ch 8'b 05h 8'b 00h 8'b 29h
o|joj1j1j1f{ofofo|1j0j1f{ofojo|jojojofofojojojojojofrfojo|rjoj1fofo
B|B|B|B|B(B(B|B|B|B|B|(B(B|B|B|B|B(B(B|B|B|B|B|B(B(B|B|B|B|B|[B|B
0(1|12|3|4|5|6(7[0|1|2|3|4(5(6|7|0]|1]|2(3(4(5|6|7]|0]|1(2(3]|4|5|6]|7
L M| L M| L M| L M
S s|s s|s s|s s
LB | B|B B|B B|B 1B |
Time
Packet Data (PD)
Data O Data 1 Data 2 Data 3
8'b 89h 8'b 23h 8'b 12h 8'b A2h
i{ojof1)jof0jO|1f1|2|(0OfO|Of2|0O|O|O|2|O|O|1|O|OfO|O|1|(O|O|O|1|0]|1
B|B|B|B|B(B(B|B|B B|B|B|B|B|B|B|B(B(B|B|B|B|B|B B|B|B|B|B|B
011|2|3|4(5(6|7|0(1(2|3|4|5|6|7]|0]|1(2(3|4|5|6|7(0(1|2|3|4|5|6|7
L M| L M| T M| L M
s s|s s|s s|s s
1B | B[B B|B B|B 1B |
Time
Packet Data (PD) Packet Footer (PF)
[ A V A
Data 4 CRC - LSB CRC - MSB
8'b E2h 8'b 59h 8'b 29h
o|if{ojofoj1|1j1f2|0fo0j1f2j0f1|o|1f{o|of2r|jof1|0f0
B|B|B|B(B(B|B|B|B|B|B|B|B(B(B|B|B|B|B(B(B|B|B|B
0(1|12]|3|4|5(6|7|0(1(2|3|4|5|6|7(0]|1|2]|3|4[5(6|7
L M| L M| L M
S s|s s|s s
1B | B|B B|B 1B |
Time

A 4

Figure 73: DCS Read Long Response (DCSRR-L) - Example
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4.1.3.2.2.4.
ADCBead Short Response,
always used in a Short

Packet

DCS Read Short Response, 1 Byte Returned (DCSRR1-S)

1 BB), whech iR defined im Rath Typé (DTG $CRORALD), is

(SPa) from the display

Returned (DCSRR1-S) is used when the display module wants to respond to a DCS Read command, which the

MCU has sent to the display module.

A Short Packet (SPa) is defined as:
Data Identification (DI)

0 Virtual Channel (VC, DI [7é6]): 00D
0 Data Type (DT, DI [ 5€60]): 10 0001b
Packet Data (PD)
0 Data O: 45hex
0 Data 1: 00hex (Always)
Error Correction Code (ECC)
Packet Header (PH)
Packet Data (PD)
A
DI Data O Data 1 ECC
(Data Identification) (Packet Data) (Always 8'b 00h) (Error Correction Code)
8'b 21h 8'b 45h 8'b 00h 8'b 01h
1|ofo|o|of1|ofo|1|0f1]|0|0O|O|1|0O|O|O|O|O|O|O|O|O|1|O|O|O|O]|O|O]|O
B(B|B|B|(B|B|B|B B(B|B|(B|B|B(B|B|B|(B|B|(B|B|(B|(B|B|B|B|B|(B|B|B|[B|B
0f(1(2|3|4|5|6|7|0|1|2(3|4|5|6|7|0|1|2(3(4[5[6]|7]|0|1|2|3|4|5|6]|7
L M| L M| L M| L M
S S|S S|S S|sS S
| B | B|B B[B B[B LB |

»
>

Figure 74: DCS Read Short Response, 1 Byte Returned (DCSRR1-S) - Example
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4.1.3.2.2.5. DCS Read Short Response, 2 Bytes Returned (DCSRR2-S)
ADCS Read Shor2t BRd& =m0 Rsed ,ur 8 which i§ d2fth&dRrR3ata Type (DT, 10 0010b), is
al ways used in a Short Packet (SPa) from the display

Ret ur nedo -9 B &RVMReh the display module wants to respond to a DCS Read command, which the

MCU has sent to the display module.

A Short Packet (SPa) is defined as:
Data Identification (DI)

0 Virtual Channel (VC, DI [7é6]): 00D
o) Data Type (DT, DI [ 5€60]): 10 0010hb
Packet Data (PD)
0 Data 0: 45hex
0 Data 1: 32hex
Error Correction Code (ECC)
Packet Header (PH)
N\
Packet Data (PD)
v A \
DI Data O Data 1 ECC
(Data Identification) (Packet Data) (Always 8'b 00h) (Error Correction Code)
8'b 22h 8'b 45h 8'b 32h 8'b OFh

ol1|ofofof1]|o|o|1|o|1|ofofof[1|0|0|2|0|O|1|2|0|Oof2|2]|2]|2|0f0|0O]O

B|B|B|(B|(B|(B|B|B,B|B|B|B|B|(B|(B|(B|B|B|B|B|B|B|B|B|B|(B|B|B|B|B|B|B

0f(1(2|3|4|5|6|7|0|1|2(3|4|5|6|7|0|1|2(3(4[5[6]|7]|0|1|2|3|4|5|6]|7

L M| L M| L M| L M

S S|S S|S S|S S}

LB | BB B|B B|B 1B |

Time

»
>

Figure 75: DCS Read Short Response, 2 Bytes Returned (DCSRR2-S) - Example

The information contained herein i

s the exclusive property of ILI Technology Corp. and shall not be distributed,

reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.

Page 93 of 324

mo



ILITEK

I Love Innovation

a-Si TFT LCD Single Chip Driver
800(RGB) x 1280 Resolution and 16.7M-color
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4.1.3.3.1. General

ILI9881C-04

The communication sequences can be done on interface or packet levels between the MCU and the display

module. See sections %.1.2 Interface Level Communicationo

a 4.4.3 Facket Level Communicationo .

Thi

communication sequence description is for DSI data lanes (D3P/N, D2P/N, D1P/N and DOP/N), and it is assumed

that the needed low level communication is done on DSI Clock lane (CLKP/N) automatically. See the section

f4.1.2.2 DSI CLK Laneso . Functi

ons

of

the interface | evel

Table 16: Interface Level Communication

Interface Mode

Abbreviation

Interface Action Description

LP-11 Stop State
LPDT Low Power Data Transmission
ULPS Ultra-Low Power State

Low Power o
RAR Remote Application Reset
ACK Acknowledge (No Error)
BTA Bus Turnaround

High Speed HSDT High speed Data Transmission

Functions of the packet level communication are described in the following table.

Table 17: Packet Level Communication for MCU-sourced Packets

Interface Mode Abbreviation

Packet Size

Interface Action Description

VSS

Short Packet

Sync Event, V Sync Start

VSE

Short Packet

Sync Event, V Sync End

HSS

Short Packet

Sync Event, H Sync Start

HSE

Short Packet

Sync Event, H Sync End

EoTP

Short Packet

End of Transmission Packet (EoTP) N

CMOFF

Short Packet

Color Mode Off Command

CMON

Short Packet

Color Mode On Command

SDNP

Short Packet

Shut Down Peripheral Command

TONP

Short Packet

Turn On Peripheral Command

GENWN-S

Short Packet

Generic Short WRITE, no parameters

GENW1-S

Short Packet

Generic Short WRITE, 1 parameters

GENW2-S

Short Packet

Generic Short WRITE, 2 parameters

GENRN-S

Short Packet

Generic Short READ, no parameters

MCU GENR1-S

Short Packet

Generic Short READ, 1 parameters

GENR2-S

Short Packet

Generic Short READ, 2 parameters

DCSWN-S

Short Packet

DCS Write, No Parameter

DCSW1-S

Short Packet

DCS Write, 1 Parameter

DCSRN-S

Short Packet

DCS Read, No Parameter

SMRPS-S

Short Packet

Set Maximum Return Packet Size

NP-L

Long Packet

Null Packet, No Data, "¢

BLK-L

Long Packet

Blanking Packet, no data

GENW-L

Long Packet

Generic Long Write

DCSW-L

Long Packet

DCS Write Long

PKPS16

Long Packet

Packed Pixel Stream, 16-bit RGB, 5-6-5 Format

PKPS18

Long Packet

Packed Pixel Stream, 18-bit RGB, 6-6-6 Format

LPKPS18

Long Packet

Loosely Packed Pixel Stream, 18-bit RGB, 6-6-6 Format

PKPS24

Long Packet

Packed Pixel Stream, 24-bit RGB, 8-8-8 Format

communi
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Table 18: Packet Level Communication for Peripheral-sourced packets

Interface Mode

Abbreviation

Packet Size

Interface Action Description

Display Module
(IL19881C-04)

AWER Short Packet | Acknowledge with Error Report

EoTP Short Packet End of Transmission Packet
GENRR1-S Short Packet Generic Short READ Response, 1 byte returned
GENRR2-S Short Packet Generic Short READ Response, 2 byte returned
GENRR-L Long Packet Generic Long READ Response
DCSRR-L Long Packet | DCS Read Long Response
DCSRR1-S Short Packet DCS Read Short Response, 1 byte returned
DCSRR2-S Short Packet DCS Read Short Response, 2 byte returned
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4.1.3.3.2. Sequences
4.1.3.3.2.1. DCS Write, 1 Parameter Sequence
t Packet (

A Shor

f4.1.3.2.1.3 Display Command Set (DCS) Write, 1 Parameter (DCSW1-S)0

SPa) of

packet is used are described in following tables.

ADi spl ay

Comma-8H0 Ses (¢ &&xBtipre dVr i 1

and example sequence

Table 19: DCS Write, 1 Parameter Sequence i Example 1

DCS Write, 1 Parameter Sequence i Example 1
MCU . Display Module (IL19881C-04)
. Information
Line Packet Interface Direction Interface Packet Comment
Sender Mode Control Mode Control Sender
- LP-11 C -- - Start
DCSW1-S LPDT C -- -
Table 20: DCS Write, 1 Parameter Sequence i Example 2
DCS Write, 1 Parameter Sequence i Example 2
MCU . Display Module (IL19881C-04)
. Information
Line Packet Interface Direction Interface Packet Comment
Sender Mode Control Mode Control Sender
1 - LP-11 Cc - - Start
2 DCSW1-S HSDT C - -
3 EoTP HSDT C - - End of Transmission Packet
4 - LP-11 C - -
Table 21: DCS Write, 1 Parameter Sequence i Example 3
DCS Write, 1 Parameter Sequence i Example 3
Display Module
MCU .
. Information (1L19881C-04)
Line . . Comment
Packet Interface Direction Interface Packet
Sender Mode Control Mode Control Sender
1 -- LP-11 C - - Start
2 DCSW1-S HSDT C - -
3 EoTP HSDT C -- -- End of Transmission Packet
4 -- LP-11 C - -
. Interface Control Change from MCU to the display
5 - BTA e BTA -
module
) If No Error C Goto Line 8
6 - - ¢ LP-11 = - _
If Error Occurs C Go to Line 13
7
8 -- - ¢ ACK -- No Error
9 -- -- ¢ LP-11 --
. Interface Control Change from the display module
10 - BTA <] BTA -
to MCU
11 -- LP-11 C - -
12
13 -- -- ¢ LPDT AWER Error Report
14 - -- ¢ LP-11 -
15 - BTA é BTA -
16 - LP-11 c - -
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4.1.3.3.2.2. DCS Write, No Parameter Sequence

A Short Packet ( SPa) Seb(DCSjiViritesND Paaynete (DABVENRSD) O i
f4.1.3.2.1.2 Display Command Set (DCS) Write, No Parameter (DCSWN-S)0

s deésectaned i n

and exampl e seduence

packet is used are described in following tables.

Table 22: DCS Write, No Parameter Sequence | Example 1

DCS Write, No Parameter Sequence i Example 1
MCU . Display Module (IL19881C-04)
. Information
Line Packet Interface Direction Interface Packet Comment
Sender Mode Control Mode Control Sender
- LP-11 C -- -- Start
DCSWN-S LPDT C - --
Table 23: DCS Write, No Parameter Sequence I Example 2
DCS Write, No Parameter Sequence i Example 2
MCU . Display Module (IL19881C-04)
. Information
Line Packet Interface Mode Direction Interface Packet Comment
Sender Control Mode Control Sender
1 -- LP-11 Cc - - Start
2 DCSWN-S HSDT C - -
3 EoTP HSDT C -- - End of Transmission Packet
4 -- LP-11 C - -
Table 24: DCS Write, No Parameter Sequence | Example 3
DCS Write, 1 Parameter Sequence i Example 3
Display Module
MCU Py
. (1L19881C-04)
. Information
Line Interface L Comment
Packet Mode Direction Interface Packet
Sender Mode Control Sender
Control
1 -- LP-11 C - - Start
2 DCSWN-S HSDT Cc - -
3 EoTP HSDT C -- -- End of Transmission Packet
4 -- LP-11 Cc - -
. Interface Control Change from MCU to the display
5 - BTA e BTA -
module
) If No Error C Goto Line 8
6 - - ¢ LP-11 = - _
If Error Occurs C Go to Line 13
7
8 - - ¢ ACK -- No Error
9 -- -- ¢ LP-11 --
Interface Control Change from the display module to
10 -- BTA e BTA -
MCU
1 - Lp-11 c - - ewm 00
12
13 -- -- ¢ LPDT AWER Error Report
14 -- -- ¢ LP-11 -
15 - BTA é BTA -
16 - LP-11 c - -
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4.1.3.3.2.3. DCS Write Long Sequence

A Long

Pa

cket

described in following tables.

(LPa)
Display Command Set (DCS) Write Long (DCSW-L)o

of

ADi spl ay

and

example sequences on

Table 25: DCS Write Long Sequence i Example 1

DCS Write Long Sequence i Example 1
MCU . Display Module (IL19881C-04)
. Information
Line Packet Interface Direction Interface Packet Comment
Sender Mode Control Mode Control Sender
1 - LP-11 C -- - Start
2 DCSW-L LPDT C -- -
Table 26: DCS Write Long Sequence i Example 2
DCS Write Long Sequence i Example 2
MCU . Display Module (IL19881C-04)
. Information
Line Packet Interface Direction Interface Packet Comment
Sender Mode Control Mode Control Sender
1 -- LP-11 Cc - - Start
2 DCSW-L HSDT C - -
3 EoTP HSDT C - - End of Transmission Packet
4 -- LP-11 C - -
Table 27: DCS Write Long Sequence i Example 3
DCS Write Long Sequence i Example 3
Display Module
MCU . Sy
. Information (IL19881C-04)
Line L Comment
Packet Interface Direction Interface Packet
Sender Mode Control Mode Control Sender
1 -- LP-11 C - -- Start
2 DCSW-L HSDT C - -
3 EoTP HSDT C -- -- End of Transmission Packet
4 -- LP-11 C - -
. Interface Control Change from MCU to the
5 - BTA e BTA - .
display module
) If No Error C Goto Line 8
6 - - ¢ LP-11 = - _
If Error Occurs C Go to Line 13
7
8 - -- ¢ ACK -- No Error
9 -- -- ¢ LP-11 -
. Interface Control Change from the display
10 -- BTA <] BTA -
module to MCU
11 -- LP-11 C -- -
12
13 -- -- ¢ LPDT AWER Error Report
14 -- - ¢ LP-11 -
15 - BTA é BTA -
16 - Lp-11 c - -

Commaid $ e fetiorBiS3)2.0 Mt htee
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4.1.3.3.2.4. DCS Read, No Parameter Sequence

A Short

Packet

(SPa)

of

packet is used are described in following tables.

iDi spl agmet&DEBBRNFSJ 0S d ts
f4.1.3.2.1.5 Display Command Set (DCS) Read, No Parameter (DCSRN-S)0

and exampl e

Table 28: DCS Read, No Parameter Sequence i Example 1

DCS Read, No Parameter Sequence i Example 1

MCU . Display Module (IL19881C-04)
. Information
Line Packet Interface Direction Interface Packet Comment
Sender Mode Control Mode Control Sender
1 - LP-11 C -- - Start
. Defined how many data byte is wanted to read :
2 SMRPS-S HSDT C - -
1 byte
3 DCSRN-S HSDT C - - Wanted to get a response ID1 (DAh)
4 EoTP HSDT C -- -- End of Transmission Packet
5 -- LP-11 C - -
. Interface Control Change from MCU to the display
6 - BTA é BTA -
module
If No Error C Go to Line 9
7 - -- ¢ LP-11 -- If Error Occurs C Go to Line 14
If Error is Corrected by ECC C Go to Line 19
8
9 -- -- ¢ LPDT DCSRR1-S Response 1 byte return
10 -- -- ¢ LP-11 --
. Interface Control Change from the display module
11 - BTA e BTA --
to MCU
12 - LP-11 c - -
13
14 -- -- c LPDT AWER Error Report
15 -- == [ LP-11 ==
. Interface Control Change from the display module
16 - BTA é BTA -
to MCU
17 -- LP-11 C -- --
18
19 -- -- LPDT DCSRR1-S Response 1 byte return
20 - - LPDT AWER Error Report (Error is corrected by ECC)
21 LP-11 --
. Interface Control Change from the display module
22 - BTA e BTA --
to MCU
23 - LP-11 C - -
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Table 29: DCS Read, No Parameter Sequence i Example 2

DCS Read, No Parameter Sequence i Example 2
MCU . Display Module (IL19881C-04)
. Information
Line Packet Interface Direction Interface Packet Comment
Sender Mode Control Mode Control Sender
1 - LP-11 C - - Start
N Defined how many data byte is wanted to read :
2 SMRPS-S HSDT C - -
200 bytes
3 DCSRN-S HSDT Cc -- -- Wanted to get a response
EoTP HSDT Cc - - End of Transmission Packet
5 - LP-11 C - -
. Interface Control Change from MCU to the display
6 - BTA e BTA -
module
If No Error C Goto Line 9
7 - - ¢ LP-11 - If Error Occurs C Go to Line 14
If Error is Corrected by ECC C Go to Line 19
8
9 -- -- ¢ LPDT DCSRR-L Response 200 byte return
10 - - ¢ LP-11 -
. Interface Control Change from the display module to
11 - BTA e BTA -
MCU
2 | - P11 ¢ - - e
13
14 -- -= ¢ LPDT AWER Error Report
15 -- -- ¢ LP-11 -
. Interface Control Change from the display module to
16 - BTA e BTA -
MCU
T LP-11 c . S =
18
19 @ = ¢ LPDT DCSRR-S Response 200 byte return
20 = = ¢ LPDT AWER Error Report (Error is corrected by ECC)
21 ¢ LP-11 -
. Interface Control Change from the display module to
22 - BTA e BTA -
MCU
2z | - LP-11 c - S = E
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4.1.3.3.2.5. Null Packet, No Data Sequence
A Long Packet (LPa) of -BNalis Pdekeéedt4408R.4.OMull Rackét,\NB Data

(NP-L)0, and an example sequence on how this packet i s use:

Table 30: Null Packet, No Data Sequence - Example

Null Packet, No Data Sequence i Example
MCU . Display Module (IL19881C-04)
Line | Packet Interface Inf9rm§tlon Interface Packet Comment
Sender | Mode Control Direction Mode Control Sender
1 - LP-11 C Start
2 NP-L HSDT C Only High Speed Data Transmission is used
3 EoTP HSDT C End of Transmission Packet
4 - LP-11 C

4.1.3.3.2.6. End of Transmission Packet
A Short Packet (SPa) of AEnd of Fectem.hi.2s.9 Emd of TiarBmidsiBn) 6 i s

Packet (EoTP)0, and an example sequence on how this packet 1is

Table 31: End of Transmission Packet i Example

End of Transmission Packet i Example
MCU . Display Module (I1L19881C-04)
Line | Packet Interface Inf(.)rma.tlon Interface Packet Comment
Sender | Mode Control Direction Mode Control Sender
1 -- LP-11 C Start
2 NP-L HSDT C Only High Speed Data Transmission is used
3 EoTP HSDT C End of Transmission Packet
4 - LP-11 C
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4.2. Display Data Format

4.2.1. DSI Transmission Data Format

4.2.1.1. 16-bit per Pixel, Long Packet, Data Type 00 1110 (OEh)

Packed Pixel Stream 16-Bit Format is a Long Packet used to transmit image data formatted as 16-bit pixels to a
Video Mode display module. The packet consists of the DI byte, a two-byte WC, an ECC byte, a payload of length
WC bytes and a two-byte checksum. Pixel format is red (5 bits), green (6 bits), and blue (5 bits), in that order. Note
that the Green component is split across two bytes. Within a color component, the LSB is sent first, the MSB last.
With this format, pixel boundaries align with byte boundaries every two bytes. The total line width (displayed plus
non-displayed pixels) should be a multiple of two bytes.

Normally, the 1LI9881C-04 has no frame buffer of its own, so all image data shall be supplied by the host processor

at a sufficiently high rate to avoid flicker or other visible artifice.

—1 byte—»e—1 byte—s»-
0 45 7ig 2 7
R G dc B B
0 4lo 213 slo 4
[¢—5Sb—wle— B b—rle—5b—
|
|
|
|
|
|
- Pixel 1
|
\ /
\ /
\ !
<1 byte-»+——2 bytes——»«1 byte-n«1 byte—»l«1 byte» / l+-1 byte»«1 byte»+——2 bytes——»
0 56 70 1510 7 o 0 15
S L 5l 7 le5b-»}e—6b—sfe-50» - 5b-»le—6b—»fe- 50 ° =
o | g
o =
= | B
i s Word Count ECC - Checksum
© ]
S |
. Pixel 1 > - Pixel n >
g-Data |Dp
+——Packet Header- Variable Size Payload > Checksum——
Time -

Figure 76: 16-bit per Pixel, Data Type 00 1110 (OEh)

4.2.1.2. 18-bit per Pixel, Long Packet, Data Type = 01 1110 (1Eh)

Packed Pixel Stream 18-Bit Format (Packed) is a Long packet. It is used to transmit RGB image data formatted as
pixels to a Video Mode display module that displays 18-bit pixels. The packet consists of the DI byte, a two-byte
WC, an ECC byte, a payload of length WC bytes, and a two-byte Checksum. Pixel format is red (6 bits), green (6
bits) and blue (6 bits), in that order. Within a color component, the LSB is sent first, the MSB last.

Note that pixel boundaries only align with byte boundaries every four pixels (nine bytes). Preferably, display
modules employing this format have a horizontal extent (width in pixels) evenly divisible by four, so no partial bytes
remain at the end of the display line data. If the active (displayed) horizontal width is not a multiple of four pixels,

the transmitter shall send additional filled pixels at the end of the display line to make the transmitted width a
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multiple of four pixels. The receiving peripheral shall not display the filled pixels when refreshing the display device.
For example, if a display device has an active display width of 399 pixels, the transmitter should send 400 pixels in
one or more packets. The receiver should display the first 399 pixels and discard the last pixel of the transmission.
With this format, the total line width (displayed and non-displayed pixels) should be a multiple of four pixels (nine
bytes).

l+—1 byte—»l+—1 byte—»

o 5670 34 7041
IR G I CEEE |
o sjoz  so 3las

-~ 6b—>4—| Bb—bd—sbl—b
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I
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\ ! i i
=1 byt 2 byt 1 bytewe1 byte»=1 byte—»+1 byte»+1 byt 1 byt 1 byt 1 byte—»=1 byte-»e1 bytes»
05670 15.0 I /
o sjene 1510 "le 6b Bb—ste—6| Bb—sle 6D Eb—sle—6blrle— Gb—sle Bbsleb—rle- Gli—rfe- Bb-]
g |2 : :
= 1 1
o 12 Word Count ECC | 1
8|z ' : : :
= 1 ] 1 1
- Pixel 1 e Pixel 2 > —{Pixel 3 e Pixel 4 »
& Data D
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Tim >
-1 byte-we1 byte-»=1 byte—»<1 byte»=+1 byte—»«+1 byte»=+1 byte—»1 byte—»i—«—‘l byte—»- 2 bytes -
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« Bb—sle|Bb—>le—EbrleBb—rle 6 Bb—sle6b Bb-—sl Bb—sleEb—+le BH-+e Bo»]" 19
:
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;
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L 1 L I 1 1 L] d
Variable Size Payload (Last Four Pixels Packed in Nine Bytes)——————»<«—Packet Footer—»|

Tim >

Figure 77: 18-bit per Pixel, Data Type = 01 1110 (1Eh)

4.2.1.3. 18-bit per Pixel, Long Packet, Data Type = 10 1110 (2Eh)

In the 18-bit Pixel Loosely Packed format, each R, G, or B color component is six bits but is shifted to the upper bits
of the byte, such that the valid pixel bits occupy bits [7:2] of each byte. Bits [1:0] of each payload byte representing
active pixels are ignored. As a result, each pixel requires three bytes as it is transmitted across the link. This
reqguires more bandwidth than the fipackedo f or nhapackind ut
and unpacking functions on each end of the Link.

This format is used to transmit RGB image data formatted as pixels to a Video Mode display module that displays
18-hit pixels. The packet consists of the DI byte, a two-byte WC, an ECC byte, a payload of length WC bytes and a
two-byte Checksum. The pixel format is red (6 bits), green (6 bits) and blue (6 bits) in that order. Within a color
component, the LSB is sent first, the MSB last.

With this format, pixel boundaries align with byte boundaries every three bytes. The total line width (displayed and

non-displayed pixels) should be a multiple of three bytes.
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Figure 78: 18-bit per Pixel, Data Type = 10 1110 (2Eh)

4.2.1.4. 24-bit per Pixel, Long Packet, Data Type =11 1110 (3Eh)

Packed Pixel Stream 24-Bit Format is a Long packet. It is used to transmit image data formatted as 24-bit pixels to
a Video Mode display module. The packet consists of the DI byte, a two-byte WC, an ECC byte, a payload of
length WC bytes and a two-byte Checksum. The pixel format is red (8 bits), green (8 bits) and blue (8 bits), in that
order. Each color component occupies one byte in the pixel stream; no components are split across byte
boundaries. Within a color component, the LSB is sent first, the MSB last.

With this format, pixel boundaries align with byte boundaries every three bytes. The total line width (displayed and

non-displayed pixels) should be a multiple of three bytes.
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Figure 79: 24-bit per Pixel, Data Type =11 1110 (3Eh)
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4.2.2. 16/18-bit Color Data Mapping to 24-bit Pixel Data Operation
Table 32 below lists settings for 24-bit data mapping. Set the EPF[1:0] bits function, which defines three types of

data formats for 24-bit data (pixel data r, g, b) mapping.

Table 32: 16/18-bit Color Data Mapping to 24-bit Pixel Data Operation

Expand 16-bit color data (R,G,B) to

Expand 18-bit color data (R,G,B) to

EPF[1.0] 24-bit subpixel data (r, g, b) 24-bit subpixel data (r, g, b)
0 is written to the LSB. 0 is written to the LSB.
8 bits subpixel, datar [7:0]={16-bi t col or dat a | 8bitssubpixel,datar[7:01={18-bi t col or dat a
8 bits subpixel, datag [7:0]={16-bi t <col or dat a| 8bitssubpixel, datag[7:0]={18-bi t col or dat a
00 8 bits subpixel, datab [7:0]={16-bi t col or dat a| 8bitssubpixel, data b [7:0] = {18-bit colordataB[ 5: 0] ,
(Note3): that the data are converted as follows. (Notel): that the data are converted as follows.
16-bit color data R [4:0] = 506H18bit color data R [5:0] = 60K
Y 2it pixel data r, g, b [7:|Y 2mit pixel data r, g, b [7:
1 is written to the LSB. 1 is written to the LSB.
8 bits subpixel, data r [7:0] = {16-bitcolordata R [ 4 : 0] | 8 bits subpixel, datar[7:0]={18-bi t col or dat a
8 bits subpixel, datag [7:0]={16-bi t col or dat a| 8bitssubpixel,datag[7:0]={18-bi t col or dat a
01 8 bits subpixel, datab [7:0]={16-bi t col or dat a| 8bitssubpixel, data b [7:0] = {18-bit colordataB[ 5: 0] ,
(Note4): that the data are converted as follows. (Note2): that the data are converted as follows.
16-bit color data R [4:0] ==5%&H 18bit color data R [5:0] = 608
Y24it pixel data r, g, b [7:0dY24it pixel data r, g, b [7:4
The MSB value is written to the LSB. The MSB value is written to the LSB.
10 8 bits subpixel, data r [7:0] = {16-bit color data R [4:0], R [4:2]} 8 bits subpixel, data r [7:0] = {18-bit color data R [5:0], R [5:4]}
8 bits subpixel, data g [7:0] = {16-bit color data G [5:0], G [5:4]} 8 bits subpixel, data g [7:0] = {18-bit color data G [5:0], G [5:4]}
8 bits subpixel, data b [7:0] = {16-bit color data B [4:0], B [4:2]} 8 bits subpixel, data b [7:0] = {18-bit color data B [5:0], B [5:4]}
11 Same as setting AEPF [1:0] = Same as setting AEPF [1:0] =
Display image data (24 bits)
24-hit
18-hit
EPF[1:01=00
Mote 1)
18-hit
EFF[L:01=01
Mote 2)
18-hit
EFF[1:0]=10
16-hit
EFF[L:07=00
MNote 3)
16-hit
EFF[L:01=01
Mote 4)
16-hit
EFF[1:0]=10
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Examplel: 16-bit data mapping to 24-bit, EPF[1:0] = 10

Input Data 16-Bit Input Data

Display Data 24-Bit Display Data

Figure 80: EPF[1:0] = 10, 16-bit Data Mapping to 24-bit

Example2: 18-bit data mapping to 24-bit, EPF[1:0] = 10

Input Data 18-Bit Input Data

Display Data 24-Bit Display Data

Figure 81: EPF[1:0] = 10, 18-bit Data Mapping to 24-bit
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5. Command

5.1. Command Flow

Hardware Reset or
Page 0_Software Reset

Figure 82: Command Flow

Default
Page O :
Register 1st parameter | 2nd parameter | 3rd parameter Page 0_General CMD: General Command Set , Page 0
47 Address Device code 1 | Device code 2 | Page_select —
. Available command : 00h~FFh,
FFh 98h 8th 00h I 00h~FEh : are following General& command definition,
[ FFh : belong to ILITEK& definition
)
N | Command/Parameter format:
N 00h~FEh : iNo Parameterq iBingle Parametero
and fMulti-Parameterso
@ | FFh: iMulti-Parameterso
4
TO Page O Register 1st parameter | 2nd parameter | 3rd parameter o
Address Device code 1 | Device code 2 | Page_select | @
T FFh 98h 81h 00h
Exit Page 0
Page 1_Extend CMD: Extend Command Set , Page 1
To Page 1 Register 1st parameter | 2nd parameter | 3rd parameter Available command : 00h~EFh
Address Device code 1 | Device code 2 | Page_select 00h~FFh : belong to ILITEK& definition
< - e e
. FFh 98h 81h 01h Command/Parameter format:
Exit Page 1 00h~FEh : fSingle Parametercnly
FFh : The function is same as page 0
Page 2_Extend CMD: Extend Command Set , Page 2
TO Page 2 Register 1st parameter | 2nd parameter | 3rd parameter Available command : 00h~FFh
Address Device code 1 | Device code 2 | Page_select 00h~FFh : belong to ILITEK& definition
< - e e
FEh 98h 81h 02h Command/Parameter format:
i 00h~FEh : fSingle Parameterdnly
EXIt Page 2 FFh : The function is same as page 0
Page 3_Extend CMD: Extend Command Set , Page 3
To Page 3 Register 1st parameter | 2nd parameter | 3rd parameter _
Address Device code 1 | Device code 2 | Page_select Available command : 00h~FFh
< ® @ @ 00h~FFh : belong to ILITEK& definition
EXit Page 3 A <l il 0 Command/Parameter format:
g 00h~FEh : fSingle Parameterdnly
FFh : The function is same as page 0
To Page 4 Register 1st parameter | 2nd parameter | 3rd parameter
Address Device code 1 | Device code 2 | Page_select Page 4_Extend CMD: Extend Command Set , Page 4
4 - o o
- FFh 98h 81h 04h Available command : 00h~FFh
Exit Page 4 | 00h~FFh : belong to ILITEKG definition
Command/Parameter format:
00h~FEh : fSingle Parameterdnly
(] FFh : The function is same as page 0
(]
(]
(]
(]
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Command . Defaull MTP
Pagd AddresiParamete W/R Function D7 D6 D5 D4 D3 D2 D1 DO (hex) | (times)
PO | 00h - W NOP No Argument - -
PO [ 01h - W Software Reset No Argument - -
Read Number of thq )

PO 05h 1st R Errors on DS P[7:0] 00h -
1st R D31 0 0 0 0 D26 0 D24 00h -
2nd R . |1 D23 0 0 0 D19 0 D17 D16 01lh -

PO 09 35| Read Display Staty— 0 0 DIz | DIl | D10 | D9 | D8 | 00h | -
4th R D7 D6 D5 0 0 0 0 DO 00h -

Po| oah | 1st | R | € T/:Zg:y Powd 7 D6 0 D4 D3 D2 0 0 ogh | -

PO | OBh 1st R [Read Display MADQTL 0 0 0 0 D3 0 D1 DO 00h -

PO | OCh 1st R Read Pixel Format 0 0 0 0 0 D2 D1 DO 07h

PO | ODh 1st R | Read Display Modsg 0 0 0 D4 D3 D2 D1 DO 00h -

po| oEn | 1st | R | ReadDsplaysignd o 1 g 0 0 0 0 0 po | ooh | -

Mode
po| oFh | 1st | r | ReadDisplaySelfi g 0 0 0 0 0 Do | ooh | -
Diagnostic Result
PO | 10h - W Sleep In No Argument - -
PO [ 11h - W Sleep Out No Argument - -
Normal Display Mod

PO | 13h - W on No Argument - -

PO [ 22h - W All Pixel Off No Argument - -

PO | 23h - W All Pixel On No Argument - -

PO [ 26h 1st W | GammaCurve Sef 0 0 o [ o ] GCI[3:0] 01h -

PO [ 28h - W Display Off No Argument - -

PO [ 29h - W Display ON No Argument - -

PO [ 34h - W TE OFF No Argument - -

PO | 35h 1st W TE ON 0 0 0 0 0 0 0 M 00h -

PO | 36h 1st W Memory Access 0 0 0 0 BGR 0 SS GS 00h -

PO [ 38h - W Idle Mode Off No Argument - -

PO [ 39h - w Idle Mode On No Argument - -

PO | 3Ah 1st W |Interface Pixel Format 0 0 0 0 0 DBI[2:0] 07h -
1st . 0 0 0 0 0 TE_LINE[10:8] 00h -

PO | 44h >nd W Set tear scan line TE LINE[7:0] oon -
1st . 0 0 0o [ o [ o ] TE_LINE[10:8] 00h -

PO | 45h >nd R Get tear scan line TE_LINE[7:0] oon -
1st Write Display 0 0 0o | o ] DBV[11:8] 00h -

PO | 51h 2nd w Brightness DBV[7:0] 00h -

po | s2h 1st R Read Display 0 0 0o | o ] DBV[11:8] 00h -
2nd Brightness Value DBV[7:0] 00h -

PO 53h 1st W | Write CTRL Displa 0 0 BCTRY 0 DD BL 0 0 00h -

PO 54h 1st R Read CTRL Displal 0 0 BCTRU 0 DD BL 0 0 00h -

PO 55h 1st W Write Power Save PWRSAVE][7:0] 00h -

PO | 56h 1st R Read Power Save PWRSAVE[7:0] 00h -

PO [ 59h - W Stop Transition No Argument - -

Po | sen st |, [Write CABC Minimuf 0 0 o [ o ] CMB[11:8] ooh [
2nd Brightness CMBJ[7:0] 00h

po | sen 1st R | Read CABC Minimu| 0 0 0o [ o ] CMB[11:8] ooh |
2nd Brightness CMBJ7:0] 00h
1st L TT_STP[7:0] 00h -

PO [ 68h ond W | Set Transition Timg ST_TIM[7:0] 00h -
1st . _ TT_STP[7:0] 00h -

PO | 69h >nd R | Get Transition Timg ST TIM[70] ooh -

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.

Page 109 of 324




ILITEK

I Love Innovation

a-Si TFT LCD Single Chip Driver

800(RGB) x 1280 Resolution and 16.7M-color

ILI9881C-04

Command . Defaultf MTP
PagdAddresiparameial VIR Function D7 D6 D5 D4 D3 D2 D1 D0 " o0 | imes)
1st SID[7:0] ooh | 1
2nd SID[15:8] ooh | 1
3rd MRID[7:0] ooh | 1
PO| Ath [ 4th | R thzeari\t/?deegiia:% ! MRID[15:8] ooh | 1
5th P SID2[7:0] ooh | 1
6th SID2[15:8] ooh | 1
7th 1 1 1 1 ] 1 [ 1] 171 1 FFh -
2135 Continue reading th B;[;gl 882 -
Po | Ash n R | DDB from the last [7:0] oon T —
nth read location Dn[7:0] ooh -
PO | AAh 1st R | Read First Checksym FCS[7:0] 00h -
Po| AFh | 1st | r| ReadContinue ces7:0] ooh | -
Checksum
PO | DAh 1st R Read ID1 ID1[7:0] 00h | 3
PO| DBh | 1st R Read D2 ID2[6:0] o0h | 3
PO| DCh | 1st R Read ID3 ID3[7:0] ooh | 3
st | W 1 0 0 1 1 0 0 0 98h | -
EXTC C ds
PO| FFh [ 2nd | W Enableog;“?;er 1 0 0 0 0 0 0 1 | 81h | -
3rd | W 9 PAGE[7:0] ooh | -
Notes:

1. Undefined commands are treated as NOP (00h) command.
2. Commands 10h, 13h, 22h, 23h, 26h, 28h, 29h, 36h, 38h, 39h, 51h, 53h, 55h, 5Eh and 68h 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. Commands 05h, 09h, 0Ah, 0Bh, OCh, ODh, OEh, OFh, 45h, 52h, 54h, 56h,

5Fh, 69h, Alh, A8h of these commands is updated immediately both in Sleep In mode and Sleep Out mode.
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5.2.2. Page 1 Command Set

ILI9881C-04

Command . Defaultf MTP
Pagd Addres3Paramete WIR Function D7 D6 D5 D4 D3 D2 D1 DO (hex) | (times)
P1| ooh 1st R ID4[23:16] 98h -
P1 01h 1st R Read ID4 ID4[15:8] 81h -
P1 02h 1st R ID4[7:0] 5Ch -
Set Panel Operatio
P1| 22h 1st W/R Mode and Data 0 0 EPF[1:0] BGR_P{ REV_P4SS_PAN GS_PAI 30h 1
. NEL NEL L EL
Complement Setting
P1| 25h 1st |W/IR Blanking Porch VFP[7:0] 14h -
P1 26h 1st W/R Control VBP[7:0] 14h -
P1] 29h 1st  |WIR Touch 0] o ] o J o J o J o | o [JroucH] oonh -
P1| 2Eh 1st |W/R|  Gate Number NL[7:0] Csh 1
P1 31h 1st W/R| Display Inversion 0 0 0 0 DINV[3:0] 00h 1
P1| 34h 1st WI/R| Dithering Enable 0 0 0 0 0 0 0 DITH_EN 00h 1
P1 40h 1st W/R Pump Clock 0 EXT_CPCK_SEL| 1 0 0 1 VGHL_d 33h 1
P1| 42h st [wW/R Adjustment 0 VGHL_CLK_SELA[2:0] 0 VGHL_CLK_SELB[2:0] 44h 1
P1| 43h 1st |WIR 0 4002_RATIO_FREQA[2{ 0 4002_RATIO_FREQB[2:{ 55h 1
P1 50h 1st W/R Power Control 1 VREG1[7:0] 95h 1
P1 51h 1st W/R VREG2[7:0] 95h 1
P1| 52h 1st  |WIR 0o | o | o ] o [ o ] o 0 |[vCm1[8] 00h 3
P1 53h 1st W/R VCM1[7:0] 7Bh 3
P1| 54h 1st |W/R| VCOM Control 1 0o | o | o ] o [ o ] o 0 [vCm2[8] 00h 3
P1 55h 1st W/R VCM2[7:0] 7Bh 3
P1 56h 1st W/R 0 0 0 NVM2 0 0 0 NVM1 | 00h -
P1 58h 1st W/R Entry Mode Set [ LVD_EN 0 0 0 0 0 0 0 00h 1
P1| 60h 1st |WIR 0 0 SDT[5:0] 14h 1
P1 61h 1st W/R Source Timing Adju 0 0 CRT[5:0] 00h 1
P1| 62h 1st |WIR 0 0 EQT[5:0] 19h 1
P1| 63h 1st |[WIR 0 0 PCT[5:0] 10h 1
P1 | Aoh 1st |WIR 0 0 VPO[5:0] 00h 2
P1| A1lh 1st |WIR 0 VP4[6:0] 0Dh 2
P1| A2h 1st |WIR 0 VP8[6:0] 1Dh 2
P1| A3h 1st |W/R 0 0 VP12[5:0] 11h 2
P1 | A4h 1st W/R 0 0 VP16[5:0] 0Ch 2
P1| Ash 1st |WIR 0 VP24[6:0] 23h 2
P1 | A6h 1st W/R 0 0 VP36[5:0] 17h 2
P1| A7h 1st [WIR 0 0 VP52[5:0] 1Ch 2
P1 | A8h 1st W/R VP80[7:0] 82h 2
P1 | ASh 1st W/R| Positive Gamma 0 0 VP111[5:0] 21h 2
P1| AAh 1st W/R Correction 0 0 VP144[5:0] 2Ah 2
P1| ABh 1st |WIR VP175[7:0] 6Bh 2
P1| ACh 1st W/R 0 0 VP203[5:0] 19h 2
P1 | ADh 1st W/R 0 0 VP219[5:0] 14h 2
P1 | AEh 1st W/R 0 VP231[6:0] 45h 2
P1| AFh 1st |W/R 0 0 VP239[5:0] 1Dh 2
P1 BOh 1st W/R 0 0 VP243[5:0] 23h 2
P1| Bih 1st |WIR 0 VP247[6:0] 52h 2
P1 B2h 1st W/R 0 VP251[6:0] 63h 2
P1| B3h 1st |WIR 0 0 | VP255[5:0] 39h 2
P1 B6h 1st W/R lM—E?\IW— IM_SW[2:0] RSE—,\? W 0 RS_SWI[1:0] 00h 1
Pad Control
LANSEL LANSEL
P1 B7h 1st W/R 0 0 0 0 0 sw eN sw 00h 1
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Command . Defaul] MTP
Pagd Addresiparamete WIR Function D7 D6 D5 D4 D3 D2 D1 DO (hex) | times)
P1 | COh 1st  |W/R 0 0 VNO[5:0] 00h 2
P1| Cih 1st |WIR 0 VN4[6:0] ODh 2
Pl C2h 1st W/R 0 VNB8[6:0] 1Dh 2
P1| C3h 1st W/R 0 0 VN12[5:0] 11h 2
Pl C4h 1st W/R 0 0 VN16[5:0] 0Ch 2
Pl C5h 1st W/R 0 VN24[6:0] 23h 2
P1 | C6h 1st W/R 0 0 VN36([5:0] 17h 2
Pl C7h 1st W/R 0 0 VN52[5:0] 1Ch 2
P1| C8h 1st W/R VN80[7:0] 82h 2
Pl C9h 1st W/R| Negative Gamma 0 0 VN111[5:0] 21h 2
P1 [ CAh 1st W/R Correction 0 0 VN144[5:0] 2Ah 2
P1 | CBh 1st W/R VN175[7:0] 6Bh 2
P1| CCh 1st |WIR 0 0 VN203[5:0] 19h 2
Pl CDh 1st W/R 0 0 VN219[5:0] 14h 2
P1 | CEh 1st |W/R 0 VN231[6:0] 45h 2
P1| CFh 1st [WiR 0 0 VN239[5:0] 1Dh 2
P1 DOh 1st W/R 0 0 VN243[5:0] 23h 2
P1 | D1h 1st |W/R 0 VN247[6:0] 52h 2
P1 D2h 1st W/R 0 VN251[6:0] 63h 2
Pl D3h 1st W/R 0 0 | VN255[5:0] 39h 2
P1| EOh 1st |WIR PGM_DATA[7:0] 00h -
P1| Eilh 1st |W/R| NV Memory Write PGM_ADR([7:0] 00h -
Pl E2h 1st W/R PGM_ADR[15:8] 00h -
P1| E3h 1st |WIR KEY[23:16] 00h -
PL| E4h | 1st |WR P’:‘(::e'\:t?gr‘]oz y KEY[15:8] ooh | -
P1 | E5h 1st |W/R KEY[7:0] 00h -
P1| E6h 1st R 0 ID2_MK[2:0] 0 ID1_MK[2:0] 00h -
Pl E7h 1st R 0 0 0 | 0 0 ID3_MK]J2:0] 00h -
NV Memory Status| GAMMA GAMMA . .

Pl E8h 1st R Read P Mkl N MK VCM2_MK]2:0] VCM1_MK][2:0] 00h -
P1 E9h 1st R OTSP;BL 0 0 0 0 0 0 0 00h -
P1| FOh 1st W/R Time Stamp Time_Stamp_Week[7:0] 00h 1
P1 Flh 1st W/R Time_Stamp_Year[7:0] 00h 1

1st W < 1 0 0 1 1 0 0 0 98h
PL| FFh [ 2nd | W Eggb(feog;?:tir" 1 0 0 0 0 0 0 1 | 8| -

3rd W PAGE[7:0] 01h -
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5.2.3. Page 2 Command Set

ILI9881C-04

Command . Defaulf MTP
SagdAcdrostparamaial VR Function D7 D6 D5 D4 D3 D2 D1 D0 |" o0 | times)
P2 | 03h st |WR ) ) 0 TT STP_MED[2:0] 1 TT _STP_LOW[2:0] | 20h | 1
P2 | 04h st |WR Dynzn;;irifik"gm 0 ST _TIM_LOW[2.0] 0 TT STP HIGH[2:0] | 14h | 1
P2 | 05h st |WR 0 ST _TIM_HIGH[2:0] 0 ST TIM_ MED[2.0] | 32h | 1
P2 | o6h ist |W/R| Dynamic Backlight{ o0 |PwM_DUTY PRECISION| 0 kfggvﬁ' LEP%CI)_N- LEDON 00h | 1
P2 | o7h | 1st |WR Control 2 PWM_DIV[7:0] OEh | 1
P2 | 10h st |WR 0 0 0 0 0 |PRT ENSKINEN 0 | 06h | 1
P2 | 11h st |WR 0 AUETA?\I—“ 0 o |cNENenINnfsHP EN o | ooh | 1
P2 | 12h st |WR 0 0 0 0 0 0 CN_LV[L:0] | 02h | 1
P2 | 13h st |WR 0 0 1 0 [SREMIDIV LVl 0 | 0 | 20n | 1
P2 | 15h st |WR . RGB_MEAN[7:0 8oh | 1

IIE Function Contro SRE HY
P2 | 16h st |WR TERESH{ 0 o |SREDI|SRE_SQSRECE 0 wch| 1
N EN | EN | EN
P2 | 17h st |WR 0 SRE_OFFS[2.0] 0 SRE_DIM_STP[2:0] | 01h | 1
P2 | 18h st |WR SRE_DIM_FRAME[7:0] o8h | 1
P2 | 19h st |WR SRE_SC_GAIN ADJ[2 SRE_HYSTERESIS_LIMIT[4:0] Coh | 1
P2 | 1Ah | 1st |W/R| TE Saturation 0 0 SE_RATIO_L[5:0] o7h | 1
P2 | 1Bh 1st W/R|Enhancement Contr 0 0 SE_RATIO_M[5:0] 09%h 1
P2 | 1Ch | 1st |WR 1 0 0 SE_RATIO_H[5.0] och | 1
P2 | 40h st |WR 0 0 0 LEVELO_SR[4.0] 02h | 1
P2 | 41h st |WR 0 0 0 LEVELL SR[4.0] 04h | 1
P2 | 42h st |WR 0 0 0 LEVEL2 SR[4.0] o6h | 1
P2 | 43h st |WR 0 0 0 LEVEL3_SR[4.0] o8h | 1
P2 | 44h st |WR 0 0 0 LEVEL4 SR[4.0] 0Ah | 1
P2 | 45h st |WR 0 0 0 LEVELS_SR[4:0] och | 1
P2 | 46h st |WR 0 0 0 LEVEL6_SR[4:0] OEh | 1
P2 | 47h 1st W/R IIE Saturation 0 0 0 LEVEL7_SR[4:0] OEh 1
P2 | 48h 1st WI/R| Protection Control 0 0 0 LEVEL8_SR[4:0] 0Ch 1
P2 | 49h st |WR 0 0 0 LEVELO _SR[4:0] 0Ah | 1
P2 | 4Ah | 1st |WR 0 0 0 LEVEL10_SR[4:0] 08h | 1
P2 | 4Bh | 1st |WR 0 0 0 LEVELLL SR[4:0] o6h | 1
P2 | 4Ch | 1st |WR 0 0 0 LEVEL12 SR[4:0] 04h | 1
P2 | 4bh | 1st |WR 0 0 0 LEVEL13 SR[4:0] 03h | 1
P2 | 4Eh | 1st |WR 0 0 0 LEVEL14 SR[4:0] o2h | 1
P2 | 4Fh | 1st |WR 0 0 0 LEVEL15_SR[4:0] ooh | 1
P2 | 5Ah | 1st |WR 0 0 0 SHP_RATIO[4:0] 8h | 1
P2 | 5Bh | 1st |WR Enh!ﬁ;gg:gismr SHP_THR_H[7:0] 6ah | 1
P2 | 5Ch | 1st |WR SHP_THR_L[7:0] 1Eh | 1
P2 | 60h st |WR 0 0 CN_00[5:0] OEh | 1
P2 | 61h st |WR 0 0 CN_01[5:0] 18h | 1
P2 | 62h st |WR 0 0 CN_02[5:0] 2ah | 1
P2 | 63h | 1st |WR Enha':]iecn:’;':taégmr 0 0 CN_03[5:0] 28h | 1
P2 | 64h st |WR 0 0 CN_04[5:0] 2ah | 1
P2 | 65h st |WR 0 0 CN_05[5:0] 8h | 1
P2 | 66h st |WR 0 0 CN_06[5:0] OEh | 1
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Command . Defaulf MTP
Pagd AddresiParamete WI/R Function D7 D6 D5 D4 D3 D2 D1 DO (hex) | (imes)
P2 | DO 1st |wr| ['EAutoWhite 0 0 0 0 0 o |awB EN 00 | 1
Balance 1
P2| D1 st [WIR 0 0 R_AWB_1[9:8]| G_AwB_1[9:8]] B_AWB_1[9:8] | 3Fh 2
P2 D2 1st [WI/R| IIE Auto White R_AWB_1[7:0] FFh| 2
P2 D3 1st W/R Balance 2 G_AWB_1[7:0] FFh 2
P2 | D4 1st  |WIR B_AWB_1[7:0] FFh | 2
P2 | D5 1st  |WIR 0 0 | R AWB_2[9:8]] G_AwWB_2[9:8]] B_AWB_2[9:8]| 3Fh 2
P2 | D6 1st |W/R| IIE Auto White R_AWB_2[7:0] FFh | 2
P2 | D7 1st  |WIR Balance 3 G_AWB_2[7:0] FFh | 2
P2 | D8 st [wiRr B_AWB_2[7:0] FFh [ 2
P2 | D9 st  [WIR 0 0 | R AwB 3[9:8]] G _AWB_ 3[9:8]] B_AwWB_3[9:8]| 3Fh 2
P2 | DA 1st |W/R| IIE Auto White R_AWB_3[7:0] FFh [ 2
P2 DB 1st W/R Balance 4 G_AWB_3[7:0] FFh 2
P2 | DC ist  [WR B_AWB_3[7:0] FFh | 2
P2 | DD 1st  |WIR 0 0 | R AWB 4[9:8]] G AWB_4[9:8]| B_AWB_4[9:8]| 3Fh 2
P2 | DE 1st |[w/R| IIE Auto White R_AWB_4[7:0] FFh | 2
P2 | DF 1st  |WIR Balance 5 G_AWB_4[7:0] FFh [ 2
P2 | EO 1st  |WIR B_AWB_4[7:0] FFh | 2
P2 | E1 st  |WIR 0 0 | R AWB_5[9:8]] G_AwB_5[9:8]] B_AWB_5[9:8] | 3Fh 2
P2 | E2 1st |W/R| IIE Auto White R_AWB_5[7:0] FFh [ 2
P2 E3 Ist |W/R Balance 6 G_AWB_5[7:0] FFh 2
P2 | E4 1st  |WIR B_AWB_5[7:0] FFh [ 2
P2 | E5 1st  |WIR 0 0 | R_AWB_6[9:8]] G_AWB_6[9:8]] B_AWB_6[9:8] | 3Fh 2
P2 | E6 1st [WI/R| IIE Auto White R_AWB_6[7:0] FFh | 2
P2 E7 1st W/R Balance 7 G_AWB_6[7:0] FFh 2
P2 | E8 1st  [WIR B_AWB_6[7:0] FFh | 2
P2 | E9 1st |[WIR 0 0 | RAWB 7[9:8]| G AWB_7[9:8]| B_AWB_7[9:8]| 3Fh 2
P2 | EA 1st |W/R| IIE Auto White R_AWB_7[7:0] FFh | 2
P2 EB 1st W/R Balance 8 G_AWB_7[7:0] FFh 2
P2 | EC 1st  |WIR B_AWB_7[7:0] FFh [ 2
P2 | ED 1st |wr| ['EAutoWhite Color_Temp_Adij[7:0] 60h | 2
Balance 9

1st W < 1 0 0 1 1 0 0 0 98h -
P2| FFh [ 2nd | W Eg](;b?eogg?;ir” 1 0 0 0 0 0 0 1 | 8ih | -

3rd W PAGE[7:0] 02h -
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5.2.4. Page 3 Command Set

Command . Default MTP
Pagd Address Paramete’W/R Function D7 D6 D5 D4 D3 D2 D1 DO (hex) | (times)
P3 [ 01h 1st W/R Reserve for other setting - 1
P3 [ 02h 1st  |WI/R Reserve for other setting - 1
P3| 03h 1st W/R STV_A_Rise[9:8 Phase_STV_A[1: Overlap_STV_A[2:0] - 1
P3 [ 04h 1st W/R STV_B_Rise[9:§ Phase_STV_BJ[1: Overlap_STV_B[2:0] - 1
P3| 05h 1st W/R STV_C Rise[9:4 Phase_ STV C[1; Overlap_STV_CJ[2:0] - 1
P3| 06h st |WIR STV_A_Rise[ 7:0] - 1
P3 [ 07h Ist  |W/IR STV_B_Rise[ 7:0] - 1
P3| 08h st |W/R STV_C_Rise[ 7:0] - 1
P3| 0%h st |WIR FTI_1_Rise[ 7:0] - 1
P3 [ OAh Ist |W/IR FTI_2_Rise[ 7:0] - 1
P3| 0Bh st |W/R FTI_3 Rise[ 7:0] - 1
P3| 0Ch st |WIR FTI_1 Fall 7:0] - 1
P3 [ 0ODh 1st |W/IR FTI_2_Fall[ 7:0] - 1
P3| OEh st |WIR FTI_3_Fall[ 7:0] - 1
P3| OFh st |WIR CLW_1_Rise[ 7:0] - 1
P3| 10h 1st W/R CLW_2_Rise[ 7:0] - 1
P3| 11h 1st W/R Reserve for other setting - 1
P3 [ 12h 1st W/R Reserve for other setting - 1
P3| 13h st |W/R CLW_X_Fall[ 7:0] - 1
P3| 14h 1st W/R Reserve for other setting - 1
P3 [ 15h Ist  |W/IR GPM_R_Stage_i[ 7:0] - 1
P3| 16h st |W/R GPM_R_Stage ii[ 7:0] - 1
P3| 17h st |WIR GPM_F_Stage_i[ 7:0] - 1
P3 [ 18h Ist  |W/IR GPM_F_Stage_ii[ 7:0] - 1
P3| 19h 1st W/R Reserve for other setting - 1
P3| 1Ah 1st W/R Reserve for other setting - 1
P3| 1Bh 1st W/R Reserve for other setting - 1
P3| 1Ch 1st W/R Reserve for other setting - 1
P3| 1Dh 1st W/R Reserve for other setting - 1
P3| 1Eh 1st W/R GIP Setting 1 GS_ENA CLK_A_Rise[10:8] Reservg CLK_A_Fall[10:8] - 1
P3| 1Fh 1st W/R Reservg CLK_B_Rise[10:8] Reservg CLK_B_Fall[10:8] - 1
P3| 20h st |WIR CLK_A_Rise[ 7:0] - 1
P3| 21h st |W/R CLK_A_Fall[ 7:0] - 1
P3| 22h st |WIR CLK_B_Rise[ 7:0] - 1
P3 [ 23h 1st W/R Reserve for other setting - 1
P3| 24h 1st W/R CLK_Keep_Pos1[7:0] - 1
P3 [ 25h 1st W/R CLK_Keep_Pos2[7:0] - 1
P3 [ 26h 1st W/R Reserve for other setting - 1
P3 [ 27h 1st  |WI/R Reserve for other setting - 1
P3| 28h | 1st |WR PN cukoonumbzo) |9 phase cLigz) -1
P3| 29h 1st W/R Reserve for other setting Overlap CLK[3:0] - 1
P3| 2Ah 1st W/R Reserve for other setting - 1
P3| 2Bh 1st W/R Reserve for other setting - 1
P3| 2Ch 1st W/R Reserve for other setting - 1
P3| 2Dh 1st W/R Reserve for other setting - 1
P3| 2Eh 1st W/R Reserve for other setting - 1
P3| 2Fh 1st W/R Reserve for other setting - 1
P3| 30h 1st W/R Reserve for other setting - 1
P3| 31h 1st W/R Reserve for other setting - 1
P3| 32h 1st W/R Reserve for other setting - 1
P3 [ 33h 1st W/R Reserve for other setting - 1
P3 [ 34h 1st |W/IR Reserve for other setting - 1
P3| 35h 1st W/R Reserve for other setting - 1
P3 [ 36h 1st W/R Reserve for other setting - 1
P3 [ 37h 1st |WIR Reserve for other setting - 1
P3| 38h 1st W/R Reserve for other setting - 1
P3 [ 39h 1st W/R Reserve for other setting - 1
P3 [ 3Ah Ist |W/IR Reserve for other setting - 1
P3| 3Bh 1st W/R Reserve for other setting - 1

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.

Page 115 of 324




ILITEK

I Love Innovation

a-Si TFT LCD Single Chip Driver
800(RGB) x 1280 Resolution and 16.7M-color

ILI9881C-04

Command . Default MTP
Pagd Address Paramete’W/R Function D7 D6 D5 D4 D3 D2 D1 DO (hex) | (times)
P3 [ 3Ch 1st W/R Reserve for other setting - 1
P3| 3Dh 1st  |WI/R Reserve for other setting - 1
P3| 3Eh 1st W/R Reserve for other setting - 1
P3 [ 3Fh 1st W/R Reserve for other setting - 1
P3 [ 40h 1st  |W/IR GIP Setting 1 Reserve for other setting - 1
P3| 41h 1st W/R Reserve for other setting - 1
P3| 42h 1st W/R Reserve for other setting - 1
P3 [ 43h Ist |W/IR Reserve for other setting - 1
P3| 44h 1st W/R Reserve for other setting - 1
P3| 50h st |WIR STV_1 _MUX[2:0] STV_2_MUX][2:0] - 1
P3| 51h st |W/R STV_3_MUX[2:0] STV_4 _MUX][2:0] - 1
P3| 52h st |WIR STV_5_MUX[2:0] STV_6_MUX][2:0] - 1
P3| 53h st  |WIR STV_7_MUX[2:0] STV_8 MUX][2:0] - 1
P3| 54h st |WIR STV_9 MUX[2:0] STV_10_MUX[2:0] - 1
P3| 55h st |WIR STV_11_MUX|[2:0] STV_12_MUX[2:0] - 1
P3| 56h 1st  [WIR GIP Setting 2 CLK_1_MUX[2:0] CLK_2_MUX[2:0] - 1
P3| 57h st |WIR CLK_3_MUX][2:0] CLK_4_MUX][2:0] - 1
P3 [ 58h st |WIR CLK_5_MUX][2:0] CLK_6_MUX][2:0] - 1
P3| 59%h st |W/R CLK_7_MUX[2:0] CLK_8_MUX][2:0] - 1
P3| 5Ah st |WIR CLK_9_MUX[2:0] CLK_10_MUX[2:0] - 1
P3| 5Bh st |WIR CLK_11_MUX][2:0] CLK_12_MUX[2:0] - 1
P3| 5Ch st |W/R CLK_13_MUX[2:0] CLK_14_MUX[2:0] - 1
P3| 5Dh st |WIR CLK_15_MUX][2:0] CLK_16_MUX[2:0] - 1
P3| 5Eh 1st W/R Reserve for other setting BA;;QN Reserve for other setting FOS;VA - 1
P3| 5Fh st |WIR 0 GOUT_01_MUX_FW[4:0] - 1
P3| 60h st |WIR 0 GOUT_02_MUX_FW][4:0] - 1
P3| 61h st |WIR 0 GOUT_03_MUX_FW][4:0] - 1
P3| 62h st |WIR 0 GOUT_04_MUX_FW[4:0] - 1
P3| 63h st  |W/R 0 GOUT_05_MUX_FW[4:0] - 1
P3| 64h st |W/R 0 GOUT_06_MUX_FW][4:0] - 1
P3| 65h st |WIR 0 GOUT_07_MUX_FW[4:0] - 1
P3| 66h st |W/R 0 GOUT_08_MUX_FW][4:0] - 1
P3| 67h st |WIR 0 GOUT_09_MUX_FW][4:0] - 1
P3| 68h st |WIR 0 GOUT_10_MUX_FW][4:0] - 1
P3| 69h st |W/R 0 GOUT_11_MUX_FW[4:0] - 1
P3| 6Ah st |WIR 0 GOUT_12_MUX_FW[4:0] - 1
P3| 6Bh st |WIR 0 GOUT_13_MUX_FW][4:0] - 1
P3| 6Ch st |W/R 0 GOUT_14 MUX_FW[4:0] - 1
P3| 6Dh st |WIR 0 GOUT_15_MUX_FW][4:0] - 1
P3| 6Eh st |WIR 0 GOUT_16_MUX_FW[4:0] - 1
P3| 6Fh st |W/R . 0 GOUT_17_MUX_FW][4:0] - 1
P3| 70h st Jwir| CIPSeting3 0 GOUT 18 MUX_FW[4:0] ; 1
P3| 71h st |WIR 0 GOUT_19_MUX_FW][4:0] - 1
P3| 72h st |W/R 0 GOUT_20_MUX_FW/[4:0] - 1
P3| 73h st |WIR 0 GOUT_21_MUX_FW[4:0] - 1
P3| 74h st |WIR 0 GOUT_22_MUX_FW][4:0] - 1
P3| 75h st |W/R 0 GOUT_01_MUX_BWI[4:0] - 1
P3| 76h st |WIR 0 GOUT_02_MUX_BWI4:0] - 1
P3| 77h st |WIR 0 GOUT_03_MUX_BWI[4:0] - 1
P3| 78h st |W/R 0 GOUT_04_MUX_BWI[4:0] - 1
P3| 7%h st |WIR 0 GOUT_05_MUX_BWI4:0] - 1
P3| 7Ah st |W/R 0 GOUT_06_MUX_BW][4:0] - 1
P3| 7Bh st |WIR 0 GOUT_07_MUX_BWI4:0] - 1
P3| 7Ch st |WIR 0 GOUT_08_MUX_BWI[4:0] - 1
P3| 7Dh st |W/R 0 GOUT_09 _MUX_BW][4:0] - 1
P3| 7Eh st |W/R 0 GOUT_10_MUX_BWI4:0] - 1
P3| 7Fh st |WIR 0 GOUT_11_MUX_BWI4:0] - 1
P3| 80h st |W/R 0 GOUT_12_MUX_BWI[4:0] - 1
P3| 81lh st |WIR 0 GOUT_13_MUX_BWI4:0] - 1
P3| 82h st |WIR 0 GOUT_14_MUX_BWI[4:0] - 1
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Command . Default] MTP

Pagd Address Paramete’W/R Function D7 D6 D5 D4 D3 D2 D1 DO (hex) | (times)
P3| 83h | 1st |WR 0 GOUT_15_MUX_BW[4:0] N 1
P3| 84h | 1st |WR 0 GOUT 16_MUX_BW[4:0] : 1
P3| 85h | 1st |WIR 0 GOUT _17_MUX_BW[4:0] : 1
P3| 86h | Ist [WR| iogiungs 0 GOUT _18_MUX_BW[4:0] : 1
P3| 87h | 1st |WR 0 GOUT 19_MUX_BW[4:0] : 1
P3| 88h | 1st |WIR 0 GOUT 20_MUX_BW[4:0] N 1
P3| 89h | 1st |WR 0 GOUT 21_MUX_BW[4:0] : 1
P3| 8Ah | 1st |WIR 0 GOUT 22_MUX_BW[4:0] : 1
st | W 1 1 0 0 1 1 0 0 0 | 98n | -
P3| FFh [ 2nd | W Eg(;b?eo:g?:tir“ 1 0 0 0 0 0 0 1 | 8ih | -
3rd | W PAGE[7:0] 03h | -
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5.2.5. Page 4 Command Set

Command . Defaultf MTP
Pagd AddresdParamete W/R Function D7 D6 D5 D4 D3 D2 D1 DO (hex) | (times)
P4 [ 0O0Oh 1st W/R| DSl Lanes Control '\:IIII; I—SLEA 0 0 0 0 0 0 0 80h 1
P4 | OBh 1st W/R SSC_DI SSC_DIG_STEP[2:0] 0 0 0 0 00h -
SSC Function _EN - - ]

P4 OEh 1st W/R SSC_DIG_CNTI[7:0] 00h -

P4 | 21h 1st W/R| Charge-Pump SettingIJDMNTP—P 0 1 1 0 0 0 0 BOh 1

P4 | 26h st |WR 'me"g:t?or iming DET_TOLERANCE_OP[3:0] | 0 1 1 0 76h | 1

P4 27h 1st W/R TOUCH_OPTI[1: VSOD[1:0] HSOM[1:0] HFP_HE VS_PW] 00h 1

Touch P OPT| OPT

P4 | 28h st |W/R Svnchronization HSODI[7:0] 05h 1

P4 | 29h st |WR ¥iming Adiust HSOHW[7:0] on | 1
VS_OU]THS_OU]VS_OUTHS_OU]

P4 2Ah 1st WIR EN EN POL POL 0 0 STB_EN O FOh 1

P4 | 2Dh 1st W/R . FRM_PT[7:0] FFh 1
BISTM F =

P2 2Fn | 1st wiR| Do Mode Functiob—g 0 FRM_CYC[LO]] 0 0 0 [FRM ENl O0Oh | 1

P4 | 35h 1st W/R| Source Timing Setting 0 0 0o [ 1 HZ OPT 1 1 1 17h 1

P4 [ 3Ah 1st WI/R| Power Saving ContrplPS_EN PCST[6:0] Adh 1

P4 | 69h 1st |W/R| Power Control 1 1 JcpvcLcpopTiIONPRI 0 | 1 J 1 [ 1 D7h -

P4 | 6Eh 1st W/R| Power Control 2 0 DIT?PEVéF REG1_VRH_CPI[5:0] 6Ah 1

P4 6Fh 1st W/R| Power Control 3 0 DI_CP_VGH_BHJ[2:0] DI_CP_VGL_BL[2:0] 0 34h 1
DI_REG

P4 7Ah 1st W/R| VREG1/2 Setting 0 0 0 REG1_H 0 0 0 0 00h 1
N _CAP|

P4 | 87h 1st |[W/R| LVD Function 1 DI_LVD_CTL[3:0] 1 0 1 0 BAh 1

P4 88h 1st W/R LVD Function 2 Dli—:"r\(/[ 0 0 0 1 0 1 1 8Bh 1

P4 | 8Bh 1st W/R| VCOM Control 2 1 1 1 0 Dé_E\:_%M 0 1 1 E3h 1

P4 | 8Dh 1st W/R| Power Control 4 0 DI_VCOM_CP_VGLCLP[6:0] 14h 1

Reload Gamma RELOA} RELOA
P4 | B2h 1st  |WIR Setin _GMA_H GMA Ll o0 1 0 0 0 1 D1lh 1
9 N |INES_E
P4 B5h 1st W/R| Gamma Bias Leve 0 0 0 0 0 DI_GMA_GAP[2:0] 02h 1
EN_TEN
P4 | BBh st |W/R P PRO{ O CP_VGH_TAP_CJ[5:0] 1Eh 1
ESS

P4 BCh 1st W/R 0 0 CP_VGH_TAP_L[5:0] 1Eh 1

P4 | BDh 1st W/R TS CTRL 1 0 0 CP_VGH_TAP_M[5:0] 1Eh 1

P4 BEh 1st W/R - 0 0 CP_VGH_TAP_HI[5:0] 1Eh 1

P4 | BFh st |W/R VCOM_CJ[7:0] 4Ch 1

P4 | Coh 1st |WIR VCOM_L[7:0] 4ACh 1

P4 | Cih 1st |WIR VCOM_M[7:0] 4ACh 1

P4 | C2h 1st W/R VCOM_H[7:0] 4Ch 1

OTP_V

P4 | C4h 1st R 0 0 0 0 0 0 0 M1[g] 00h -

P4 | Cb5h 1st R Read VCOM OTP D OTP_VCM1[7:0] 51 7Bh -

P4 | Céh 1st R 0 0 0 0 0 0 0 M 2[5] 00h -

P4 | C7h 1st R OTP_VCM2[7:0] 7Bh -
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Command . Defaultf MTP
FaodAddrestparameialVR Function D7 D6 D5 D4 D3 D2 D1 D0 |" 02 ] cmes)
Pa| Csh | 1st |WR TS_THO[7:0] ooh | -
P4| Coh | 1st |WR TS _TH1[7.0] ooh | -
P4 | CAh | 1st |WR TS TH2[7.0] ooh | -
Pa| CBh | 1st |WR 1S CTRL 2 TS _TH3[7:0] ooh | -
Pa| CCh| 1st |WR - TS THO[9:8] | TS THI[9:8] | TS TH2[0:8] | TS TH3[9:8] | 00h | 1
Pa| CDh | 1st |WR TS_DEBT_OPT[3.0] TS_HYST_OPT[3:0] o2h | 1
VCOM_{VCOM_[ VCOM_| VCOM
pa| cen| 1st |wWR En_Ts| o | el | el 1 0 o | oan | 1
OTP_P/
pa| D7h | 1st |wR|  OTP Control 0 0 0 o771 PROG_SELIL 0 0 ic | -
st | W J 1 0 0 1 1 0 0 0 98h | -
P4| FFh [ 2nd | W Egzbfeogg?:t‘ir“ 1 0 0 0 0 0 0 1 8ih | -
ad | W PAGE[7:0] 0ah | -
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5.2.6. Page 5 Command Set

Command . Defaull MTP
Pagd Address Paramete’W/R Function D7 D6 D5 D4 D3 D2 D1 DO (hex) | (times)
P5 | 0oh 1st  [WIR FineOffsetR00[5:0] GRPR_OPO0[9:8] xxh 2
P5 | 01h 1st [WR GRPR_OPO[7:0] xxh 2
P5 | 02h st |[W/R FineOffsetR01[5:0] | GRPR_OP1[9:8 xxh 2
P5 | 03h ist  [WR GRPR_OP1[7:0] xxh 2
P5 | 04h 1st [W/R FineOffsetR02[5:0] | GRPR_OP2[9:8] xxh 2
P5 | 05h ist  |WIR GRPR_OP1[7:0] xxh 2
P5 | 06h 1st W/R FineOffsetR03[5:0] | GRPR_OP3[9:8] xxh 2
P5 [ 07h 1st [W/R GRPR_OP3[7:0] xxh 2
P5 | 08h ist  [wWR FineOffsetR04[5:0] | GRPR_OP4[9:8] xxh 2
P5 | 09h 1st [W/R GRPR_OP4[7:0] xxh 2
P5 1st W/R xxh 2
P5 1st |W/R| Fine Digital Gamm xh 2
P5 | 38h 1st W/R Control 1 FineOffsetR28[5:0] | GRPR_OP28[9: xxh 2
P5 | 39h ist  [WR GRPR_OP28[7:0] xxh 2
P5 | 3Ah st [WIR 0 0 0] o | o | o ] GRPR.OP29[9:{ xxh 2
P5 | 3Bh 1st |W/R GRPR_OP29[7:0] xxh 2
P5 | 3ch ist  [wR 0 0 o | o ] o 0 | GRPR_OP30[9:{ xxh 2
P5 | 3Dh 1st [W/R GRPR_OP30[7:0] xxh 2
P5 | 3Eh st |WIR 0 0 0 ] o J o J o ]GRPR.OP319:{ xxh 2
P5 | 3Fh 1st [WR GRPR_OP31[7:0] xxh 2
P5 1st W/R xxh 2
P5 1st W/R xxh 2
P5 | 5Ah st [WIR 0 0 0] o | o | o ] GRPR.OP45[9:{ xxh 2
P5 | 5Bh 1st  |[W/R GRPR_OP45[7:0] xxh 2
P5 | 85h 1st |wyr| DlotalsGammaj 1 0 o |En3gl o o | 4on| 1

Enable
st | W o 1 0 0 1 1 0 0 0 98h -
Ps| FFh [ 2nd | W Eg(;b?eog‘;?;ir“ 1 0 0 0 0 0 0 1 | 8ih | -
3rd w PAGE[7:0] 05h -
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Command . Defaull MTP
Pagd Addresd Saramaigl VR Function D7 D6 D5 D4 D3 D2 D1 DO (hex) | times)
P6 | 0oh st [WIR FineOffsetG00[5:0] GRPG_OP0[9:8] xxh 2
P6 | 01h st |WIR GRPG_OPOQ[7:0] xxh 2
P6 | 02h st [WIR FineOffsetG01[5:0] | GRPG_OP1[9:8 xxh 2
P6 | 03h st |WIR GRPG_OP1[7:0] xxh 2
P6 | 04h st [WIR FineOffsetG02[5:0] | GRPG_OP2[9:8] xxh 2
P6 | 05h st [WIR GRPG_OP1[7:0] xxh 2
P6 | 06h 1st W/R FineOffsetG03[5:0] | GRPG_OP3[9:8] xxh 2
P6 | o7h st [WIR GRPG_OP3[7:0] xxh 2
P6 | 08h st |WIR FineOffsetG04[5:0] | GRPG_OP4[9:8] xxh 2
P6 | 09h st [WR GRPG_OP4[7:0] xxh 2
P6 1st W/R xxh 2
P6 1st |W/R| Fine Digital Gamm xh 2
P6 | 38h st [WIR Control 2 FineOffsetG28[5:0] | GRPG_OP28[9: xxh 2
P6 | 39h st |WIR GRPG_OP28[7:0] xxh 2
P6 | 3Ah st [WIR 0 0] o J o J o | o [GRPG OP299:d xxh 2
P6 | 3Bh st [WIR GRPG_OP29[7:0] xxh 2
P6 | 3ch st [wR 0 o | o ] o | o 0 | GRPG_OP30[9:{ xxh 2
P6 | 3Dh st [WIR GRPG_OP30[7:0] xxh 2
P6 | 3Eh st |WIR 0 0 ] o [ o J o | o [|GRPG OP319: xxh 2
P6 | 3Fh st [WIR GRPG_OP31[7:0] xxh 2
P6 1st W/R xxh 2
P6 1st W/R xxh 2
P6 | 5Ah st [WIR 0 00 ] o J o J o | o [GRPG OP45[9: xxh 2
P6 | 5Bh st |WIR GRPG_OP45[7:0] xxh 2

st [ W o 1 0 0 1 1 0 0 0 98h -
P6| FFh [ 2nd | W Eggb?:gg?:tir“ 1 0 0 0 0 0 0 1 [s8in| -
3rd [ W PAGE[7:0] 06h -
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5.2.8. Page 7 Command Set

Command . Defaull MTP
Paod Addres? Saramaigl VR Function D7 D6 D5 D4 D3 D2 D1 DO (hex) | times)
P7 | ooh 1st  |WIR FineOffsetB00[5:0] GRPB_OP0[9:8] xxh | 2
P7 | o1h st |WIR GRPB_OPO[7:0] xxh | 2
P7 | o02h 1st  |WIR FineOffsetB01[5:0] | GRPB_OP1[9:8] xxh | 2
P7 | 03h st |WIR GRPB_OP1[7:0] xxh | 2
P7 | 04h st [WIR FineOffsetB02[5:0] | GRPB_OP2[9:8] xxh | 2
P7 | o0sh st [WIR GRPB_OP1[7:0] xxh [ 2
P7 | 06h 1st W/R FineOffsetB03[5:0] | GRPB_OP3[9:8] xxh 2
p7 | o7h st [WIR GRPB_OP3[7:0] xxh | 2
P7 | 08h st |WIR FineOffsetB04[5:0] | GRPB_OP4[9:8] xxh | 2
P7 | 09h st [WR GRPB_OP4[7:0] xxh | 2
P7 1st W/R xxh 2
P7 1st |W/R| Fine Digital Gamm xh 2
P7 | 38h 1st  |WIR Control 3 FineOffsetB28[5:0] [ GRPB_OP28[9: xxh | 2
P7 | 39n st |WIR GRPB_OP28[7:0] xxh | 2
P7 | 3Ah st [WIR 0 0] o J o J o | o [GRpPB OP29[9:{ xxh 2
P7 | 3Bh st |[WR GRPB_OP29[7:0] xxh [ 2
P7 | 3ch st [wR 0 o | o ] o | o 0 | GRPB_OP30[9:4 xxh 2
P7 | 3Dh st [WIR GRPB_OP30[7:0] xxh | 2
P7 | 3Eh st |WIR 0 0 ] o [ o J o | o |[|GRPB_OP319:{ xxh 2
P7 | 3Fh st [WIR GRPB_OP31[7:0] xxh | 2
P7 1st W/R xxh 2
P7 1st W/R xxh 2
P7 | 5Ah st [WIR 0 00 ] o J o J o | o [GRpPBOP45[9: xxh 2
P7 | 5Bh st |WIR GRPB_OP45[7:0] xxh [ 2

st [ W o 1 0 0 1 1 0 0 0 98h -
P7| FFh [ 2nd | W Eggb?:gg?:tir“ 1 0 0 0 0 0 0 1 [s8in| -
3rd [ W PAGE[7:0] 07h -
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5.3. Page 0 Command Description
5.3.1. NOP (00h)

Command Page

00h - W No Argument -
00h: NOP (No Operation).
This command is an empty command. It does not have any effect on the 1LI9881C-04.
Description
However, it can be used to terminate Memory Write or Memory Write Continue as described in RAMWR (Memory
Write) and RAMWRC (Memory Write Continue) Commands.
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence N/A
S/W Reset N/A
H/W Reset N/A
Flow Chart
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5.3.2. Software Reset (01h)

0 and Page Page O
Address | Parameter | W/IR D7 D6 D5 D4 D3 D2 D1 DO Default
01lh - W No Argument -
01h: SWRESET (Software Reset).
When the Software Reset command is written, it causes software reset. It resets the commands and parameters to
Description their S/W Reset default values. (See default tables in each command description.)
The display is blank immediately.
Note: The Frame Memory content is kept or not by this command
It is necessary to wait 5msec before sending a new command after software reset. The display module loads all factory
default values of the display supplier to the registers during this 5Smsec. If Software Reset is applied during the Sleep
Restriction
Out mode, it will be necessary to wait 120msec for Sleep In sequence before sending the Sleep Out command.
The Software Reset Command cannot be sent during the Sleep Out sequence.
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal 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
\ Legend
SWRESET I
1
! | Command
v !
A 1
Display whole  Paramcter 7
blank screen
JL Display
Flow Chart

Sequential
transfer

1

Set E
Commands '
to S/W Default :
Value i

1

(_ Sleep In Mode )
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5.3.3. Read Number of the Errors on DSI (05h)

ILI9881C-04

Address | Parameter | W/IR D7 D6 D5 D4 D3 D2 D1 DO Default
05h 1st R P[7:0] 00h
05h: RDNUMED (Read Number of the Errors on DSI).
The parameter indicates the amount of errors on the DSI. The more detailed description of the bits is below.
P[6..0] bits indicate the amount of the error.
Description P[7] is set to 1 if there is overflow with P[6..0] bits.
P[7..0] bits are set to O (and RDDSM (OEh)6s DO is se
read function is completed).
See also sections: f.1.3.2.2.2 Acknowledge with Error Report (AWER)0  a ii5.8.9 Read Display Signal Mode (OEh)0 .
Restriction None
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
' Legend |
Read Number of the Corrupted Errors Command
Host Parameter
4 Display
Display
Flow Chart

RDDSM(0Eh)’s DO = ‘0’
Mode

Sequential

i
1
1
1

P[7..0] =00h '
I
1
\ transfer
1

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.3.4. Read Display Status (09h)

ILI9881C-04

0 and Page Page O
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
1st R D31 0 0 0 0 D26 0 D24 00h
osh 2nd R D23 0 0 0 D19 0 D17 D16 01h
3rd R 0 0 0 D12 D11 D10 D9 D8 00h
4th R D7 D6 D5 0 0 0 0 DO 00h
This command indicates the current status of the display, as described in the table below:
Bit Description Value Status
0 Booster Off
D31 Booster voltage status
1 Booster On
0 RGB (When MADCTL D3 = 0)
D26 RGB/BGR order
1 BGR (When MADCTL D3=1)
0 Source output Left to Right
(When MADCTL D1 =0)
D24 Source scan sequence -
1 Source output Right to Left
(When MADCTL D1 =1)
0 Gate output Top to Bottom
(When MADCTL DO = 0)
D23 Gate scan sequence
1 Gate output Bottom to Top
(When MADCTL DO = 1)
0 Idle Mode Off
D19 Idle Mode On/Off
1 Idle Mode On
0 Sleep In Mode
D17 Sleep In/Out
1 Sleep Out Mode
0 Display Normal Mode Off
Description D16 Display Normal Mode On/Off (All Pixels Off or All Pixels On mode)
1 Display Normal Mode On
) 0 Inversion Off
D13 Inversion status -
1 Inversion On
) 0 Normal mode
D12 All Pixel On -
1 All Pixels On
) 0 Normal mode
D11 All Pixel Off -
1 All Pixels Off
) 0 Display is OFF
D10 Display ON/OFF - -
1 Display is ON
0 TE OFF
D9 TE ON/OFF
1 TE ON
000 Gamma Curve 1
D8
Gamma Curve Selection [2:0] .
D7 others Not defined
D6
0 TE Mode 1
D5 TE Mode
1 TE Mode 2
. 0 No Parity Error
DO Parity Error on DSI ;
1 Parity Error
Restriction None

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.
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) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value

Default Power On Sequence 00h_01h_00h_00h

S/W Reset 00h_01h_00h 00h

H/W Reset 00h_01h_00h 00h

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.
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5.3.5. Read Display Power Mode (0Ah)

ILI9881C-04

0 and Page Page O
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
0Ah 1st R D7 D6 0 D4 D3 D2 0 0 08h
OA: RDDPM (Read Display Power Mode).
This command indicates the current status of the display, as described in the table below.
Bit Description Value Status
0 Booster Off or has a fault.
D7 Booster Voltage Status -
1 Booster On and working OK
. 0 Idle Mode Off
Description D6 Idle Mode On/Off
1 Idle Mode On
0 Sleep In Mode
D4 Sleep In/Out
1 Sleep Out Mode
. 0 Display Normal Mode Off
D3 Display Normal Mode On/Off -
1 Display Normal Mode On
. 0 Display is Off
D2 Display On/Off - -
1 Display is On
Restriction None
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 08h
S/W Reset 08h
H/W Reset 08h
' Legend |
i
[Read RDDPM |
------------------ oy
1spla
h 4 Display 1
Flow Chart / Send Parameter

Sequential
transfer

_______________

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.3.6. Read Display MADCTL (0Bh)

ILI9881C-04

Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
0Bh 1st R 0 0 0 0 D3 0 D1 DO 00h
0B: RDDMADCTL (Read Display MADCTL).
This command indicates the current status of the display, as described in the table below.
Bit Description Value Status
0 RGB (When MADCTL D3=
D3 RGB/BGR Order (RGB) -
Description 1 BGRWhen MADCTL D3=61
0 Source output Left to Right (When MADCTL D1 = ®9
D1 Source scan sequence (SS) - -
1 Source output Right to Left (When MADCTL D1 = 49
0 Gate output Top to Bottom (When MADCTL DO = &9
DO Gate scan sequence (GS)
1 Gate output Bottom to Top (When MADCTL DO = '19
Note: For Bits D3, D1 and DO also refer to 5.3.21Memory Access Control (36h).
Restriction None
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
' Legend |
i
Read RDDMADCTL] 3
Display
Flow Chart / Send Parameter /

Display)

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.3.7. Read Display Pixel Format (OCh)

ILI9881C-04

Sequential
transfer

0 and Page Page O
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
0Ch 1st R 0 0 0 0 0 D[2:0] 07h
0Ch: RDDCOLMOD (Read Display COLMOD).
This command indicates the current status of the display as described in the table below:
DBI[2:0] Interface Pixel Format
Description 101 16 bit/pixel
110 18 hit/pixel
111 24 bit/pixel
Others Not defined
Note: For D[2:0] also refer to 5.3.24 Interface Pixel Format (3Ah).
Restriction None
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 07h
S/W Reset 07h
H/W Reset 07h
| Legend |
1
I 1
: :
I 1
1 1
=
| Read RDDCOLMOD | |
. Host Display )
- N v Display i
ow Chart / Send Parameter / !
=
1
1
1
1
1
1
]
1

_______________
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5.3.8. Read Display Image Mode (0Dh)

Command Page

0Dh 1st R 0 0 0 D4 D3 D[2:0] 00h
0D: RDDIM (Read Display Image Mode).
This command indicates the Image Mode status of the display, as described in the Tables below:
) 0 Normal Display
D4 All Pixels On . -
1 White Display
. 0 Normal Displa:
Description D3 All Pixels Off - Pey
1 Black Display
000 Gamma curve 1
Others Not defined
Note: For D[2:0] also refer to /6.3.16 Gamma Set (26h)o
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
| Legend |
E Command | |
i 1
[ReadrDDIM_ | i/ Parameter 7
Host . !
Y Display ' Display ) |
Send Parameter " : i
Flow Chart e ' '
| ;
I
1 1
| :
: E
i/ Sequential ™\ !
E transfer )i
Il 1
Il 1
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5.3.9. Read Display Signhal Mode (OEh)

Command Page

OEh 1st R D7 D6 0 0 0 0 0 DO 00h
OE: RDDSM (Read Display Signal Mode).

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

. . 0 Tearing Effect Line Off
D7 Tearing Effect Line On/Off 3
1 Tearing Effect On
. . 0 Tearing Effect Line Mode 1
D6 Tearing Effect Line Output Mode - -
1 Tearing Effect Line Mode 2
Description
0 No Error on DSI
DO Error on DSI
1 Error on DSI
See also sections: M.1.3.2.2.2 Acknowledge with Error Report (AwER)0and 76.3.3 Read Number of the Errors on DSI
(05h)a
Note: For Bit D6, also refer to 5.3.20Tearing Effect Line On (35h).
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h

[ Read RDDSM |

Host
Display

A
Flow Chart _~~ Send Parameter "

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.3.10. Read Display Self-Diagnostic Result (OFh)

ILI9881C-04

Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
OFh 1st R D7 D6 0 0 0 0 0 DO 00h
OF: RDDSDR (Read Display Self-Diagnostic Result).
This command indicates the status of the display self-diagnostic results after the Sleep Out command, as described in
the table below:
Description Bit Description Action
D7 Register Loading Detection Invert the D7 bit when the EEPROM and register values are the same.
D6 Functionality Detection I nvert the D6 bit when the chip.
. 0 = Checksums are the same
DO Checksums Comparison
1 = Checksums are not the same
It will be necessary to wait 300ms after there is the last write access on Page 0 area registers before there can read Bit
Restriction
DO value.
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
! Legend |
1
i Command
]
1
/P t
[ Read RDDSDR |
Host .
............. - Dlsplay
A Display
Flow Chart / Send Parameter /

Sequential
transfer
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5.3.11. Sleep In (10h)

Address Parameter

WIR D7 D6 D5 D4 D3 D2 D1 DO Default

10h -

W No Argument -

Description

10h: SLPIN (Sleep In).
This command causes the ILI9881C-04 to enter the minimum power consumption mode.

In this mode, the DC/DC converter, Internal oscillator, and panel scanning are all stopped.

Blank >\

MCU interface and memory are still working and the memory can keep its contents.

ouT STOP

Ambient light based control is off.
Backlights and display are off.

Dimming function does not work when there is changing mode from Sleep Out to Sleep In.

Restriction

This command has no effect when the module is already in the Sleep In mode. To leave the Sleep In Mode, only the
Sleep Out Command (11h) is workable. It is necessary to wait 5msec before sending the next command,; this is to allow
time for the supply voltages and clock circuits to become stable. It is necessary to wait 120msec after sending the

Sleep Out command (when in the Sleep In Mode) before the Sleep In command can be sent.

Register

Availability

Status
Normal Mode On, Idle Mode Off, Sleep Out
Normal Mode On, Idle Mode On, Sleep Out
Sleep In

Availability

Default

Status Default Value

Power On Sequence

Sleep In Mode

S/W Reset

Sleep In Mode

H/W Reset

Sleep In Mode

Flow Chart

It takes 120msec to get into Sleep In mode after SLPIN command issued.

SLPIN

Display whole
blank screen
(Automatic No
effect to DISP
ON/OFF
Commands)

Stop
DC:DC
Converter

Stop
Internal
Oscillator

Sleep In mode

Drain Charge
From Display
Panel
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5.3.12. Sleep Out (11h)

Converter

0 and Page Page O
Address | Parameter | W/IR D7 D6 D5 D4 D3 D2 D1 DO Default
11h - W No Argument -
11h: SLPOUT (Sleep Out).
This command turns off the sleep mode.
Description In this mode, the DC/DC converter is enabled, the Internal oscillator is started, and the panel scanning is started.
ouT sTop A Biank X e, )
This command has no effect when the module is already in the Sleep Out mode. To leave the Sleep Out mode, only the
Sleep In command (10h), SW Reset Command (01h) or HW Reset are workable. It is necessary to wait 5msec before
sending the next command; this is to allow time for the supply voltages and clock circuits to become stable.
The Driver | C | oad factayldéfaultvalseptb theregsterpduring teis Sthsec. There cannot be any
Restriction abnormal visual effect on the display image if factory default and register values are the same when this load is done
and when the Driver IC is already in the Sleep Out mode. During this 5msec, the Driver IC also performs self-diagnostic
functions.
It is necessary to wait 120msec after sending the Sleep In command (when in the Sleep Out mode) before the Sleep
Out command can be sent.
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Sleep In Mode
S/W Reset Sleep In Mode
H/W Reset Sleep In Mode
It takes 120msec to become Sleep Out mode after SLPOUT command issued.
U Legend |
[Csteour_| : i
|/ Paramerer 7|
Start Display whole H \
Internal blank screen \ E
Oscillator for 2 frames H !
(Automatic No E !
effect to DISP ! H
Start up ON/OFF | -M d 1
Flow Chart D:?i[;l(‘ Commands) E o E

Charge
Offset voltage
for Display Panel

I

Display
Memory contents
In accordance
with the current
command table
settings

Sleep Out mode
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reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.

Page 135 of 324




ILITEK

I Love Innovation

a-Si TFT LCD Single Chip Driver
800(RGB) x 1280 Resolution and 16.7M-color ”— |9881C'O4

5.3.13. Normal Display Mode On (13h)

Command Page

13h - W No Argument -
13h: NORON (Normal Display Mode On).
Description
This command returns the display to normal mode.
Restriction This command has no effect when the Normal Display Mode is active.
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence Normal Display Mode On
S/W Reset Normal Display Mode On
H/W Reset Normal Display Mode On
Flow Chart

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.
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5.3.14. All Pixel Off (22h)

Address Parameter | W/IR D7 D6 D5 D4 D3 D2 D1 DO Default
22h - W No Argument -
22h: ALLPOFF (All Pixels Off).
This command turns the displ ay panel b | a crodeiand a étedus biteopf Rdue®isplay Image Moded
register (ODh) can be read.
This command makes no change of contents of the input data (or frame memory). This command does not change any
other status.
Input Data/ Memory Display Panel
| |||
Description
Al l Pi xredlNso rOred MDids p ¢Omnands are used to leave this mode. When 1LI9881C-04 works in ddle
Mode Ondand &leep Outdstate, the display panel is showing the content of the frame memory after dNormal Display
Mo d e oOmniands.
Restriction This command has no effect when module is already in all pixels off mode.
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal 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
Normal Display
Mode On
Flow Chart v

I ALLPOFF |

Black Display

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.3.15. All Pixel On (23h)

Command Page Page 0
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
23h - W No Argument -

23h: ALLPON (All Pixels On).

This command turns the displ ay panel wh i tmede and a stafub leiteod dRdee Display Image Moded
register (ODh) can be read.

This command makes no change of contents of the input data (or frame memory). This command does not change any

other status.

Input Data/ Memory Display Panel
| | 1|
Description
AAll Pixels Offéor 6 No r ma | MDid <= p ¢Oanfands are used to leave this mode.
When IL19881C-04 works in ddle Mode Ondand &leep Outéstate, the display panel is showing the content of the frame
memory after &Nor ma | Di splay Mode Ond commands.
Restriction This command has no effect when module is already in all pixels on mode.
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal 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

Normal Display
Mode On

Flow Chart
I ALLPON |

White Display

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.3.16. Gamma Set (26h)

ILI9881C-04

Address Parameter | W/R D7 D6 D5 D4 D2 D1 DO Default
26h 1st W 0 0 0 0 GC [3:0] 01lh
26h: GAMSET (Gamma Set).
This command is used to select the desired Gamma curve for the current display. A maximum of 1 fixed Gamma
curves can be selected. The curve is selected by setting the appropriate bit in the parameter as described in the Table
Description below:
GC [3:0] Curve Selected
1h Gamma curve 1
Other Reserved
Note: All others value are undefined.
Values of GC [3:0] not shown in the table above are invalid and will not change the current selected Gamma curve until
Restriction
a valid value is received.
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 01lh
S/W Reset 0lh
H/W Reset 01h
! Legend
I
1
! | Command
:
! / Parameter
| GAMSET '
Display
Flow Chart GC[7..0]

< New Gamma >

A 4

Sequential
transfer
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5.3.17. Display Off (28h)

0 and Page Page O
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
28h - W No Argument -

28h: DISPOFF (Display Off)

not change any other status. There will be no abnormal visible effect on the display.

This command is used to enter into the Display Off mode. Output from the input data (or frame memory) is disabled

and a blank page inserted. This command makes no change of contents of the input data (or frame memory) and does

Input Data/ Memory Display Panel
Description | | | |
B
Restriction This command has no effect when the module is already in the Display Off mode.
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Dfsplay Off
S/W Reset Display Off
H/W Reset Display Off
Legend

Display i
< On Mode > : @
1
1
! / Paramcter /
|  DISPOFF Display

Flow Chart i i
Display i

Off Mode !
i

Sequential
transfer
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5.3.18. Display ON (29h)

ILI9881C-04

0 and Page Page O
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
29h - W No Argument -
29h: DISPON (Display On).
This command is used to recover from the Display Off mode. Output from the input data (or frame memory) is enabled.
This command makes no change of contents of the input data (or frame memory) and does not change any other
status.
Input Data/ Memory Display Panel
Description | | | | [ | | |
B BB
Restriction This command has no effect when the I1LI9881C-04 is already in the Display On mode.
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Dfsplay Off
S/W Reset Display Off
H/W Reset Display Off
Display
Off Mode
\J
Flow Chart [_ DISPON
Display
On Mode
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5.3.19. Tearing Effect Line Off (34h)

Command Page

34h - W No Argument -
34h: TEOFF (Tearing Effect Line OFF).
Description
This command is used to turn off the fDntelEagnalfme.dul eds
Restriction This command has no effect when the Tearing Effect output is already off.
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence Off
S/W Reset Off
H/W Reset Off
G‘E Line Output OI'D
A 4
Flow Chart
| TEOFF
A 4
Cl' E Line Output OFID

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.3.20. Tearing Effect Line On (35h)

0 and Page Page O
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
35h 1st w 0 0 0 0 0 0 0 M 00
35h: TEON (Tearing Effect Line ON).
This command is used to turn on the Tearing Effect output signal from the TE signal line. The Tearing Effect Line On
has one parameter which describes the mode of the Tearing Effect Output Line.
When M=0: The Tearing Effect Output line consists of V-Blanking information only:
Mode 1: tvdl tvdh
TE 4/—\ / \
Description
When M=1: The Tearing Effect Output Line consists of both V-Blanking and H-Blanking information:
Mode 2: thdy) thelh
Invisible Line ~ 1st Line 1280th
Line
Note : The Tearing Effect Output line shall be low when the display module is in Sleep mode
Restriction This command has no effect when the Tearing Effect output is already ON.
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal 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

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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_______________

CTE Line Output OFF )

Y
|  TEON

i

| |

- <Action> |

L7 Geo
s ;

Flow Chart

Y
(TE Line Output ON)

Sequential
transfer

_______________
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5.3.21. Memory Access Control (36h)

0 and Page Page O
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
36h 1st w 0 0 0 0 BGR 0 SS GS 00h
36h: MADCTL (Memory Access Control).
This command makes no change on the other status of the driver.
Bit Symbol Name Description
Color selector switch control
D3 BGR RGB/BGR Order (0=RGB color filter panel, 1=BGR color filter panel)
D1 ss Flip Horizontal (SS) Select the Source driver scan direction on the panel
module
DO Gs Flip Vertical (GS) Select the Gate driver scan direction on the panel
module
| BGR (RGB-BGR Order control bit)="0" | | BGR (RGB-BGR Order control bit)="1" |
" EEE oriveric R & - EEE oriveric
SIG1 SIG2 SIG480 SIG1 SIG2 SIG480
4
SIG1 SIG2 SIG480 SIG1 SIG2 SIG480
o LCDPaneI R G| B LCDPaneI B iG| R
Description
SS (Source Scan sequence)="0" SS (Source Scan sequence)="1"
Top Le Top Left . Top Left Top Left
Frame memory Display Frame memory Display
1 1 1 1
m m l m
11— n 1— 3 n 1—>» n ne«—1
GS (Gate Scan sequence)="0" GS (Gate Scan sequence)="1"
Top Left\ Erame memory Top Left Display TopLe Frame memory TopLe Display
1 1 1 m
m m m 1
1—» n 1—>3 n 1—» n 1——3 n
Restriction None
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
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[
MADCTL

Flow Chart ¥ parameter
B[7:0]
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5.3.22. Idle Mode Off (38h)

Command Page

38h - W No Argument -
38h: IDMOFF (ldle mode off).

Description This command causes the Display module to exit the Idle mode.

In the Idle Mode Off, the display panel can display a maximum of 16.7M colors.

Restriction This command has no effect when the module is already in the Idle Mode Off.
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Power On Sequence Idle Mode Off
Default
S/W Reset Idle Mode Off
H/W Reset Idle Mode Off
' Legend
I
1
' |.Command
Idle on mode !
v Display
Flow Chart [ ibmorr |

< Idle off mode )

Sequential
transfer
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5.3.23. Idle Mode On (39h)

Command Page

39h - W No Argument -

39h: IDMON (ldle mode on).

This command is used to enter into the Idle Mode On. In the Idle Mode On, color expression is reduced.

Description
The display panel shows de-compressed content of frame memory in the Idle Mode On and Sleep Out states.
Restriction This command has no effect when the module is already in the Idle Mode On.
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence Idle Mode Off
S/W Reset Idle Mode Off
H/W Reset Idle Mode Off
| Legend |

1

1

d

! Command

Idle off mode :

1
D
Flow Chart IDMON

G R

Sequential
transfer

_______________
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5.3.24. Interface Pixel Format (3Ah)
0 and Page Page O
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
3Ah 1st W 0 0 0 0 0 DBI[2:0] 07h
3A: COLMOD (Interface Pixel Format).
This command is used to define the format of RGB picture data, which is to be transferred via the MIPI DSI Command
Mode. The formats are shown in the table:
Interface Format DBI[2:0]
Not Defined 000
Description Not Defined 001
Not Defined 010
Not Defined 011
Not Defined 100
16 bit/pixel 101
18 bit/pixel 110
24 bit/pixel 111
Restriction There is no visible effect until the Frame Memory is written to.
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 07h
S/W Reset 07h
H/W Reset 07h
| Legend
I
1
16 Bit/Pixel Mode ! _
I
[/ Parameter 7
\J
[ coimop |
Flow Chart

A

(24 Bit/Pixel Mode )

Sequential
transfer
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5.3.25. Set_Tear_Scanline (44h)

Address Parameter

WIR D7 D6 D5 D4 D3 D2 D1 DO Default

1st

w 0 0 0 0 0 TE_LINE[10:8] 00h

44h
2nd

w TE_LINE[7:0] 00h

Description

44h: SET_TEAR_SCANLINE.

This command turns on the display modul eds Tear idisplay¥f
module reaches line N.

The Tearing Effect Line On has one parameter that describes the Tearing Effect Output Line mode. After issuing a
set_tear_scanline command to the display module, the Tearing Effect output signal, e.g. as in DBI-2 systems, shall be
a delayed version of V-Blanking information as illustrated by below figure.

In other words, the TE pulse width needs to be identical with normal mode Vsync related TE pulse.

tvdl tvdh

€ »! »|

o

TE4/—\

Note that set_tear_scanline with N = 0 is equivalent to set_tear_on with M = 0.

S~

The Tearing Effect Output line shall be active low when the display module is in Sleep mode.

Restriction

This command takes affect on the frame following the current frame.
Therefore, if the Tear Effect (TE) output is already ON, the TE output shall continue to operate as programmed by the

previous set_tear_on, or set_tear_scanline, command until the end of the frame.

Register

Availability

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Ye
Normal Mode On, Idle Mode On, Sleep Out Ye!
Sleep In No

7]

7]

Default

Status Default Value
Power On Sequence N=0
S/W Reset N=0
H/W Reset N=0

Flow Chart

[ SET TEAR SCANLINE |

A\ 4
" Line N (MSB) "

Display

y
" LineN (LSB) "

New Refresh
Rate Control
setting

Sequential

)
Ll
E Mode
1
I
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5.3.26. Get_Tear_Scanline (45h)

Command Page

ash 1st R 0 0 0 0 0 TE_LINE[10:8] 00h
2nd R TE_LINE[7:0] 00h
45h: GET_TEAR_SCANLINE.
Description
This command returns setting value of Set_Tear_Scanline command (44h).
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In No
Default Power On Sequence N=0
S/W Reset N=0
H/W Reset N=0
| Legend |
i Command i
I 1
i
ﬁ{ead GET_TEAR_SCANLINE . :
Host 1 i
I 1
Flow Chart y Display | ;
_~" Send I" Parameter " : !
I 1
| e :
_~" Send 2" Parameter " | :
i/ Sequential \ |
: transfer '
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5.3.27. Write Display Brightness Value (51h)

0 and Page Page O
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
51h 1st w 0 0 0 0 DBV[11:8] 00h
2nd w DBVI[7:0] 00h
51h: WRDISBV (Write Display Brightness).
This command is used to adjust the brightness value of the display.

Description DBV[11:0]: 12 bit, for display brightness of manual brightness setting and the CABC in the 1LI9881C-04. PWM output
signal and LEDPWM pin will control the LED driver IC in order to control the display brightness. In principle relationship
is that 0000h value means the lowest brightness and OFFFh value means the highest brightness.

Restriction None

_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h_00h
S/W Reset 00h_00h
H/W Reset 00h_00h
' Legend '
[ wrDISBV | : :
: :
L 4 ! i
S /Pt
1 1
! i Display ;
Flow Chart ~~ DBV(SB) ~ ! |
| :
X i
New Display i i
Brightness Value : :
Loaded : Sequential E
: transfer !
1
I 1
1 1
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5.3.28. Read Display Brightness Value (52h)

0 and Page Page O
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
52h 1st R 0 0 0 0 DBV[11:8] 00h
2nd R DBVI[7:0] 00h
52h: RDDISBYV (Read Display Brightness Value).
This command returns the brightness value of the display. It should be checked what the relationship between this
returned value and output brightness of the display. This relationship is defined on the display module specification.
In principle the relationship is that 0000h value means the lowest brightness and OFFFh value means the highest
Description brightness.
DBV[11:0] is reset when display is in sleep-in mode.
DBV[11:0]is6 0 6 wh en b i58.298/@8GRL Display Kalue (53h)0 command is 0600.
DBV[11:0] is manual set brightness specified with f5.3.29Write CTRL Display Value (53h)dcommand when bit BCTRL
is 6106.
Restriction None
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h_00h
S/W Reset 00h_00h
H/W Reset 00h_00h
" Legend !
:
r Read RDDISBV . i
Host i < Display ) |
Flow Chart y Display ! !
/ Send 1% Parameter / : :
1 1
1 1
v ! i
Send 2" P i ' !
/ en arameter / | |
| i
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5.3.29. Write CTRL Display Value (53h)

Command Page

53h 1st w 0 0 BCTRL 0 DD BL 0 0 00h
53h: WRCTRLD (Write Control Display).
This command is used to control the display brightness.
BCTRL: Brightness Control Block On/Off. This bit is always used to switch brightness for display.
Brightness Control(Block Off (DBV[11:0] = 0000h)
1 Brightness Control Block On (DBV[11:0] is active)
DD: Display Dimming Control.
o Display Dimming Off
Description 1 Display Dimming On
BL: Backlight Control On/Off
Backllght Control Off
1 Backlight Control On
Dimming function is adapted to the brightness registers for display when the bit BCTRL is changed at DD = 1, e.g.
BCTRL: 0-> 1 or 1-> 0.
When the BL bit changes from 60ONO6 to O6OFFO, bDispldy Dimmihgt
On (DD = 1) are selected.
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence
S/W Reset 00h
H/W Reset 00h
| Legend |
WRCTRLD i [Command |
I |
| |
: P /'
HBM, BCTRL, DD, BL 1 1
/ / ! Display i
1
1 1
Flow Chart i !
—
Value Loaded i '
= =
i/ Sequential i
i transfer /)
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5.3.30. Read CTRL Display Value (54h)

Command Page

54h 1st R 0 0 BCTRL 0 DD BL 0 0 00h
54h: RDCTRLD (Read Control Value Display).
This command returns the display brightness control values.
BCTRL: Brightness Control Block On/Off. This bit is always used to switch brightness for display.
Brightness Control[Block Off (DBV[11:0] = 0000h)
1 Brightness Control Block On (DBV[11:0] is active)
DD: Display Dimming Control.
o Display Dimming Off
Description 1 Display Dimming On
BL: Backlight Control On/Off
Backllght Control Off
1 Backlight Control On
Dimming function is adapted to the brightness registers for display when the bit BCTRL is changed at DD = 1, e.g.
BCTRL: 0-> 1 or 1-> 0.
When the BL bit changes from 60ONO6 to O6OFFO, bDispldy Dimmihgt
On (DD = 1) are selected.
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence
S/W Reset 00h
H/W Reset 00h
' Legend !
1 1
E Command i
I 1
I 1
— | :
Read RDCTRLD j i
Host i Display :
. ! 1
Flow Chart 4 Display i i
Send Parameter H !
I 1
I 1
1 1
I 1
i/ Sequential "\ |
I 1
I transfer |
1 1
I 1
b o I
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Command Page Page 0
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
55h 1st W PWRSAVE[7:0] 00h

55h: PWRSAVE (Write Power Save).

This command is used to write the settings for power save control functionalities.

PWRSAVE[7:0] Function Note
00000000 Power Save Off -
00000001 Power Save Low Conservative Setting of CABC/DBLC
00000010 Power Save Medium Medium Setting of CABC/DBLC
00000011 Power Save High Aggressive Setting of CABC/DBLC
1000XXXX IEONni Low Low Enhancement of LCD
Description 1001XXXX IE Oni Medium Medium Enhancement of LCD
1011XXXX IE Oni High High Enhancement of LCD
0100XXXX SRE - Low Sunlight readability enhancement
01021XXXX SRE - Medium Sunlight readability enhancement
0110XXXX SRE - High Sunlight readability enhancement
Others Reserved -
CABC = Content Adaptive Brightness Control
DBLC = Dynamic Backlight Control
IE = Image Enhancement
Restriction None
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
H Legend
1
1
:
[ WRPWRSAVE | !
Ll
[/ Farameter 7
v
/ Parameter / Display
Flow Chart

v
New Power

Save Mode

Sequential
transfer
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Command Page Page 0
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
56h 1st R PWRSAVE[7:0] 00h
56h: RDPWRSAVE (Read Power Save).
This command is used to read the settings for power save control functionalities.
PWRSAVE[7:0] Function Note
00000000 Power Save Off -
00000001 Power Save Low Conservative Setting of CABC/DBLC
00000010 Power Save Medium Medium Setting of CABC/DBLC
00000011 Power Save High Aggressive Setting of CABC/DBLC
1000XXXX IEONni Low Low Enhancement of LCD
Description 1001XXXX IE Oni Medium Medium Enhancement of LCD
1011XXXX IE Oni High High Enhancement of LCD
0100XXXX SRE - Low Sunlight readability enhancement
01021XXXX SRE - Medium Sunlight readability enhancement
0110XXXX SRE - High Sunlight readability enhancement
Others Reserved -
CABC = Content Adaptive Brightness Control
DBLC = Dynamic Backlight Control
IE = Image Enhancement
Restriction None
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
y
]
1
1
|
1
[Read RDPWRSAVE | .
1
Flow Chart Display |
/ Send Parameter :
|
]
1
1
|
i Sequential
1
1
1
1
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5.3.33. Stop Transition (59h)

Command Page

59h - W No Argument -
59h: STOP_TR (Stop Transition).
When DD bit status of f56.3.29Write CTRL Display Value (53h)0 r egi ster is 616, applyin
Description
ongoing transition of Display Dimming.
When display module receives this command, the current output value stays active.
Restriction This command has no effect when Display Dimming transition is not active.
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence Off
S/W Reset Off
H/W Reset Off
Display Dimming ' o -iééla-r;d -----
transition is active ,
! |.Command
1
1
]
ST
Flow Chart

Stop ongoing
transition

Sequential

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.

Page 158 of 324



ILITEK

I Love Innovation

a-Si TFT LCD Single Chip Driver
800(RGB) x 1280 Resolution and 16.7M-color ”— |9881C'O4

5.3.34. Write CABC Minimum Brightness (5Eh)

0 and Page Page O
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
5Eh 1st w 0 0 0 0 CMBJ11:8] 00h
2nd w CMBJ7:0] 00h
5Eh: WRCABCMB (Write CABC minimum brightness).
This command is used to set the minimum brightness value of the display for CABC function.
Description
In principle relationship is that 0000h value means the lowest brightness for CABC and OFFFh value means the highest
brightness for CABC.
Restriction None
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h_00h
S/W Reset 00h_00h
H/W Reset 00h_00h
: Legend
1
1
:
[ WRCABCMB | .
1
/Parameter /
A 4
CMB[7.0] ./
Flow Chart

v
New Display
Luminance
Value Loaded

Sequential
transfer
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5.3.35. Read CABC Minimum Brightness (5Fh)

0 and Page Page O
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
5Fh 1st R 0 0 0 0 CMBJ[11:8] 00h
2nd R CMBJ[7:0] 00h
5Fh: RDCABCMB (Read CABC Minimum Brightness).
This command returns the minimum brightness value of CABC function.
Description In principle the relationship is that 0000h value means the lowest brightness and OFFFh value means the highest
brightness.
CMB[11:0] is CABC minimum brightness specified by the Write CABC minimum brightness (5Eh) command.
Restriction None
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h_00h
S/W Reset 00h_00h
H/W Reset 00h_00h
' Legend
1
1
! Command
1
1
| Read RDCABCMB | m
_ Host
Flow Chart Display

v
/ Send Parameter

Sequential
transfer
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Command Page Page 0
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
sah 1st W TT_STP[7:0] 00h
2nd W ST_TIM[7:0] 00h

68h: SET_TT (Set Transition Time).

This command controls the total transition time of Display Dimming function.

Transition time is adjusted with two parameters, defining as follows:

1* Parameter TT_STP [7:0] defines the number of dimming steps for transition.

TT_STP [7:0] Description
00h 1 step
01lh 2 step
02h 4 step
03h 8 step
04h 16 step
05h 32 step
06h 64 step
07h 128 step
08h 256 step
09h 512 step
0Ah 1024 step
0Bh 2048 step
Description 0Ch 4096 step
Others Reserved
2" Parameter ST_TIM [7:0] defines the step time as frame units for each dimming step.
ST _TIM [7:0] Description
00h 1 frame
01lh 1 frame
02h 2 frame
03h 3 frame
04h 4 frame
05h 5 frame
FBh 251 frame
FCh 252 frame
FDh 253 frame
FEh 254 frame
FFh 255 frame
Thereby, total transition time for dimming can be calculated as follows:
TT_STP [7:0] * ST_TIM [7:0] = TT, where TT unit is frame. Value 0000h means the transition is instant
Restriction None
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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New TT setting
loaded

Sequential
transfer

Status Default Value
Default Power On Sequence 00h_00h
S/W Reset 00h_00h
H/W Reset 00h_00h
[ ser1r | | Legend |
i i
h 4 ! H
i [ 7|
1
i Display E
Flow Chart / ST_TIM / .m i
|
i
1

i
|
I
i
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5.3.37. Get Transition Time (69h)

Command Page Page 0
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
soh 1st R TT_STP[7:0] 00h
2nd R ST_TIM[7:0] 00h

69h: GET_TT (Get Transition Time Value).

This readout returns the Transition Time value of Display Dimming function,d e s c r i b e d 5i3.86Sat &ransitior
Time (68h)o .

Transition time is adjusted with two parameters, defining as follows:

1% Parameter TT_STP [7:0] defines the number of dimming steps for transition.

TT_STP [7:0] Description
00h 1 step
01lh 2 step
02h 4 step
03h 8 step
04h 16 step
05h 32 step
06h 64 step
07h 128 step
08h 256 step
09h 512 step

Description 0Ah 1024 step
0Bh 2048 step
0Ch 4096 step

Others Reserved

2" Parameter ST_TIM [7:0] defines the step time as frame units for each dimming step.

ST _TIM [7:0] Description
00h 1 frame
01lh 1 frame
02h 2 frame
03h 3 frame
04h 4 frame
05h 5 frame
FBh 251 frame
FCh 252 frame
FDh 253 frame
FEh 254 frame
FFh 255 frame
Restriction None
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Status Default Value
Default Power On Sequence 00h_00h
S/W Reset 00h_00h
H/W Reset 00h_00h
" Legend
i
r Read GET_TT
Host Display
Flow Chart Display

v
/ Send 1* Parameter /
v
/ Send 2" Parameter /
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5.3.38. Read DDB Start (Alh)

0 and Page Page O
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
1st R SID[7:0]
0000h
2nd R SID[15:8]
3rd R MRID[7:0]
0000h
Alh 4th R MRID[15:8]
5th R SID2[7:0]
0000h
6th R SID2[15:8]
7th R 1 | 1 | 1 1 1 | 1 1 1 FFh
Alh: RDDDBS (Read DDB Start).
This command reads the supplier identification and display module mode/revision information.
Not e: This information is not the same as which #fARg
commands return.
Parameter 1: SID[7:0] LCD moduleds manufacturer | D.
Parameter 2: SID[15:8] LCD module/driver version ID.
Parameter 3: MRID[7:0] LCD module/driver ID.
Description Parameter 4: MRID[15:8] IC version code.
Parameter 5: SID2[7:0]
Parameter 6: SID2[15:8]
Parameter 7: FFh - Exit code i there is no more data in the Descriptor Block
This read sequence can be interrupted by any command and it can be continued by the Read DDB Continue (A8h)
command. For example, RDDDBS => 1% parameter has been sent => 2" parameter has been sent => interrupt =>
RDDDBC => 3" parameter of the RDDDBS has been sent.
Note: Maximum DDB data length is 4 bytes with OTP program.
Restriction None
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h_00h_00h_00h_00h_00h_FFh
S/W Reset 00h_00h_00h_00h_00h_00h_FFh
H/W Reset 00h_00h_00h_00h_00h_00h_FFh
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[RDDDEs | j Legend
RDDDBS |
Hos e
:

Display

/Send I Parameter/
y

/ Send 2™ Parameter /
A4

/ Send 3™ Parameter /

Flow Chart

/ Send 4" Parameter /
/ Send 5™ Parameter /

=
=]
o
w

_______________
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5.3.39. Read DDB Continue (A8h)

Address Parameter WIR D7 D6 D5 D4 D3 D2 D1 DO Default
1st R D1[7:0] 00h
2nd R D2[7:0] 00h

A8h
: R 00h
Nth R Dn[7:0] 00h

A8h: RDDDBC (Read DDB Continue).
Description This command is used to read the supplierds identifi

(Alh) was interrupted by another command

Restriction None
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
RDDDBS Data
D1[7:0], D2[7:0],
Flow Chart ..., D0[7:0]

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.3.40. Read First Checksum (AAh)

Command Page

AAh 1st R FCS[7:0] 00h

AAh: RDFCS (Read First Checksum).
Description This command returns the first checksum what has been calculated from Page 0 area registers after the write access

to those registers has been done.

It will be necessary to wait 150ms after there is the last write access on Page 0 area registers before there can read

Restriction
this checksum value.
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
! Legend |
E Command
1
1
s |
RDFCS
Host Display
v Display
Flow Chart 7 SendFCS[T0] _~
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5.3.41. Read Continue Checksum (AFh)
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0 and Page Page O
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
AFh 1st R CCS[7:0] 00h
AFh: RDCCS (Read Continue Checksum).
Description This command returns the continue checksum what has been calculated continuously after the first checksum has
calculated from Page 0 area registers after the write access to those registers has been done.
It will be necessary to wait 300ms after there is the last write access on Page 0 area registers before there can read
Restriction
this checksum value in the first time.
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
! Legend |
i
(oo ]
Host _
Yy Display Display
Flow Chart _~ Send CCS[7] .~
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5.3.42. Read ID1 (DAh)

Command Page

DAh 1st R ID1[7:0] 00h
Dah: RDID1 (Read ID1).
Description This read byte identifies the display modul eds manuf a
The ID1[7:0] is programmed by the OTP function.
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
| Legend |
i Command E
Host f 1
y Display i !
Flow Chart / Send Parameter / ' - ;
p < Action > |
a s
| /“Sequential ™\ !
i transfer '
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5.3.43. Read ID2 (DBh)

Command Page

DBh 1st R 1D2[7:0] 00h
DBh: RDID2 (Read ID2).
This read byte is used to track the display module/driver version. It is defined by display supplier (with Useré s
Description
agreement) and changes each time a revision is made to the display, material or construction specifications.
The ID2[7:0] is programmed by the OTP function.
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
! Legend |
i Command | !
' ]
I 1
/P t ‘
I Read ID2 I H |
ost ! i
1 P
b <D |
Flow Chart Send Parameter ! :
~ ; :
' ]
s :
1 1
' I
i /" Sequential E
i transfer )
I 1
' 1
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5.3.44. Read ID3 (DCh)

Command Page

DCh 1st R ID3[7:0] 00h
DCh: RDID3 (Read ID3).
Description This read byte identifies the display module/driver.
The ID3[7:0] is programmed by the OTP function.
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
| Legend |
i Command | |
] 1
1 1
1
Display i -Display i
1 1
Flow Chart / Send Parameter / i !
| e
1
s s
i /“Sequential i
‘ transfer )i
' i
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Command Page Page O
1st w 1 0 0 1 0 0 0 98h
FFh 2nd W 1 0 0 0 0 1 81h
3rd W PAGE[7:0] 00h
PAGE[7:0]: Set the command page.
00h Page 0
01h Page 1
02h Page 2
03h Page 3
04h Page 4
05h Page 5
Description 06h Page 6
07h Page 7
08h Page 8
0%h Page 9
O0Ah Page 10
Others Reserved
Set the register, 1% Parameter = 98h, 2" Parameter = 81h, 3" Parameter =P a ge value to enablte
available
See section /5.1 Command Flowo .
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Default

Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
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5.4. Page 1 Command Description
5.4.1. Read ID4 (00h~02h)

ILI9881C-04

Command Page Page 1
00h 1st R 1D4[23:16] 98h
01lh 1st R ID4[15:8] 81h
02h 1st R 1D4[7:0] 5Ch
Description ID4[23:0] : mean the IC model name.
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Power On Sequence 98h_81h_5Ch
Default
S/W Reset 98h_81h_5Ch
H/W Reset 98h_81h_5Ch

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.4.2. Set Panel Operation Mode and Data Complement Setting (22h)

Command Page

BGR_PA | REV_PA | SS_PAN | GS_PAN
22h 1st WIR 0 0 EPF[1:0] - - - - 30h

NEL NEL EL EL

This command defines the panel operation mode
EPF[1:0]: Set the data format from 16/18-bit (R,G,B) to 24-bit (r, g, b) that is mapping into the internal circuit.
See section M.2.2 16/18-hit Color Data Mapping to 24-bit Pixel Data Operationofor detail description.

BGR_PANEL:

Color selector switch control

BGR_PANEL Panel RGB-BGR Order (0=RGB color filter panel, 1=BGR color filter panel)

REV_ PANEL: Normally white or normally black panel select.

0x00 Black Smallest gamma voltage
Description 0 Normally black -
OxFF White Largest gamma voltage
) 0x00 Black Largest gamma voltage
1 normally white -
OxFF White Smallest gamma voltage

SS_ PANEL: Select the shift direction of outputs from the source driver.

Forward

Backward

GS_ PANEL: Select the shift direction of outputs from the gate driver.

Top A Bottom
Bottom A Top

Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 30h
S/W Reset 30h
H/W Reset 30h

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.4.3. Blanking Porch Control (25h~26h)
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Command Page Page 1
25h 1st W/R VFP[7:0] 14h
26h 1st W/R VBP[7:0] 14h
VFP[7:0] / VBP[7:0]: The VFP[7:0] and VBP[7:0] bits specify the line number of vertical front and back porch period
respectively in the non-Video Mode.
VFP[7:0] Number of HSYNC of front/back porch
VBP[7:0] (Dec.)
00000000 Setting prohibited
00000001 Setting prohibited
Description 00000010 2
00000011 3
00001110 14 (VFP[7:0] /VBP[7:0] default)
11111101 253
11111110 254
11111111 255
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 14h_14h
S/W Reset 14h_14h
H/W Reset 14h_14h

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,

reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.

Page

176 of 324




ILITEK a-Si TFT LCD Sin ip Dri
. - gle Chip Driver
ftove moveren 800(RGB) x 1280 Resolution and 16.7M-color ILI9881C-04

5.4.4. Touch Synchronization Control (29h)

Command Page

TOUCH_
29h 1st WIR 0 0 0 0 0 0 0 00h
VHSYNC
Description TOUCH_VHSYNC: Enable VSOUT / HSOUT signal output.
Restriction None

Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Power On Sequence 00h

Default
S/W Reset 00h
H/W Reset 00h
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5.4.5. Gate Number (2Eh)

Command Page

2Eh 1st W/R NL[7:0] csh

NL[7:0]: Set the number of lines to drive the LCD at an interval of 4 lines. The number of lines must be the same or

more than the number of lines necessary for the size of the LCD panel.

0oh 480
01h 484
- 0zh 488
Description oah 2o
C5h 1268
Céh 1272
Crh 1276
C8h 1280
Others Reserved
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence C8h
S/W Reset csh
H/W Reset C8h
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5.4.6. Gate Number (2Fh)

Command Page

2Fh 1st W/R Add 1024 0 0 0 0 0 0 Add_two 00h
Add_1024: The line number add 1024
Add_two: The line number add two
Description 0 0 ANL+480
0 1 4ANL+480+2
1 0 4NL+480+1024
1 1 4NL+480+1024+2
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 00h
S/W Reset No change
H/W Reset 00h

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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Address | Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
31h 1st W/R 0 0 0 0 DINV[3:0] 00h
DINV[3:0]: Set Inversion mode
DINVI[3:0] Inversion
Oh Column inversion
1h 1-dot inversion
2h 2-dot inversion
3h 3-dot inversion
4h 4-dot inversion
5h N/4-dot inversion "
6h N/8-dot inversion "*©
7h N/16-dot inversion "
8h N/32-dot inversion "
9h Zig-Zag inversion Type 1
Ah Zig-Zag inversion Type 2
Bh Zig-Zag inversion Type 3
Ch Zig-Zag inversion Type 4
Others Reserved
Note : N=The line number of the LCD (setting by NL[7:0])
Column Inversion
1st frame 2nd frame
Descripton o oy L

- HEEEEN
- FE = E
v FEEEER

=

. | | [ ]
i | | [ ]
v FEEEER

1-Dot Inversion

1st frame

- HEEEEN
| ||
- FE =
v EEEEEE

=

2nd frame

- EEEEEE
e | | [ ]
S | | [ ]
v EEEEEE

2-Dot Inversion

1st frame

- EEEEEN
- HEEEEN
e | [ ]
v EE R

=

2nd frame

- EEEEER
. | | [ ]
e FE = E
v FEEEER

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,

reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.

Page 180 of 324




ILITEK

I Love Innovation

a-Si TFT LCD Single Chip Driver
800(RGB) x 1280 Resolution and 16.7M-color

ILI9881C-04

3-Dot Inversion

1st frame

- EEHEEN
- EEEEEE
o+ -l- -1
v EEE
- EEEEER
- EEEEER

=N

2nd frame

- EEEEER
- EEEEER
o -+l -1
v EEEEE
- EEEEEE
o EEEEER

4-Dot Inversion

1st frame

- EEHEEN
o+ -+
g | | ||
s B |
- EEIE
i | | [ ]
- EEEEER
-+l -l

2nd frame

- EEEEEN
-+l -l
g | | | ||
v -+l -
- HEEEE
S RN |
- EEEEEN
-

Restriction None
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
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5.4.7. Dithering Enable (34h)

Command Page

ILI9881C-04

34h 1st W/R 0 0 0 0 0 0 DITH_EN 00h
DITH_EN:
Description 0 : dithering function disable
1 : dithering function enable
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
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5.4.8. Pump Clock Adjustment (40h~43h)
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0 and Page Page
Address | Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
VGHL_C
40h 1st W/R 0 EXT_CPCK_SEL[1:0] 1 0 0 1 - 33h
LK_EN
42h 1st W/R 0 VGHL_CLK_SELA[2:0] 0 VGHL_CLK_SELB[2:0] 44h
43h 1st W/R 0 4002_RATIO FREQA[2:0] 0 4002_RATIO_FREQBJ[2:0] 55h
EXT_CPCK_SEL[1:0]: Pumping clock control signals selection to external control IC (ILI4003).Set the register before
Sleep Out(R11h), when external pumping control be used.
EXT_CPCK_SELJ[1:0] EXTP & EXTN Output
Oh Output x 1.5 waveform
1h Output x 2 waveform
2h Output x 3 waveform
3h Output Low (power down)
VGHL_CLK_EN: Enable the pumping cycle of step-up circuit of VGH and VGL.
VGHL_CLK_SELA[2:0]: Selects the pumping cycle of step-up circuit of VGH and VGL in the Normal Mode.
VGHL_CLK_SELB[2:0]: Selects the pumping cycle of step-up circuit of VGH and VGL in the Idle Mode.
4002_RATIO_FREQA[2:0]: Selects the pumping cycle of step-up circuit of external control IC (ILI4003) in the Normal
Mode.
4002_RATIO_FREQB[2:0]: Selects the pumping cycle of step-up circuit of external control IC (ILI4003) in the Idle
Mode.
Select the optimal step-up factor for the operating voltage. To reduce power consumption, set a smaller factor.
Description
VGHL_CLK_SELA[2:0], VGHL_CLK_SELB[2:0] Pumping cycle
Oh 16H
1h 8H
2h 4H
3h 2H
4h 1H
5h 1/2H
Others Reserved
4002_RATIO_FREQA[2:0], 4002_RATIO_FREQBJ[2:0] Pumping cycle
Oh 16H
1h 8H
2h 4H
3h 2H
4h 1H
5h 1/2H
6h 1/4H
7h 1/8H
Restriction None
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) Status Availability

Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Status Default Value

Default Power On Sequence 33h_44h 55h

S/W Reset 33h_44h_55h

H/W Reset 33h_44h_55h

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.4.9. Power Control 1 (50h~51h)

Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
50h 1st W/R VREG1[7:0] 95h
51h 1st W/R VREG2[7:0] 95h

VREG1[7:0]: Set the VREG1OUT voltage for positive Gamma. (12mV/step)
VREG1[7:0] VREG1OUT voltage (V)
42h 3.504
43h 3.516
44h 3.528
45h 3.540
46h 3.552
47h 3.564
94h 4.488
95h 4.500
96h 4512
E8h 5.496
E9h 5.508
EAh 5.520
EFh 5.580
FOh 5.592
Fih 5.604
Description : :
08h 5.628
0%h 5.640
0Ah 5.652
0Dh 5.688
OEh 5.700
OFh 5.712
12h 5.748
13h 5.760
14h 5.772
15h 5.784
16h 5.796
17h 5.808
Other Reserved
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VREG2[7:0]: Set the VREG20UT voltage for negative Gamma. (12mV/step)

VREG2[7:0] VREG20UT voltage (V)
42h -3.564
43h -3.576
44h -3.588
45h -3.600
46h -3.612
47h -3.624
94h -4.548
95h -4.560
96h -4.572
E8h -5.556
ESh -5.568
EAh -5.580
EFh -5.640
FOh -5.652
Fih -5.664
08h -5.688
0%h -5.700
0Ah -5.712
0Dh -5.748
OEh -5.760
OFh -5.772
12h -5.808
13h -5.820
14h -5.832
15h -5.844
16h -5.856
17h -5.868

Other Reserved

Restriction
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] Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value

Default Power On Sequence 95h_95h

S/W Reset 95h_95h

H/W Reset 95h_95h
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VCOM Control 1 (52h~56h)

Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
52h 1st WIR 0 0 0 0 0 0 0 veMmig] | ooh
53h 1st WIR VCML[7:0] 7Bh
54h 1st WIR o | o | o | o | o | o T o []vcmg| oon
55h 1st WIR VCM2[7:0] 7Bh
56h 1st R o | o | o I wm2] o | o | o | nm 00h

VCM1[8:0]: Set the VCOM level used for vertical forward scan (GS_PANEL= 1)) Wwh&n NV memory isnd
programmed. (12mV/step)
VCMZ2[8:0]: Set the VCOM level used for vertical backward scan (GS_PANEL= 1) Wwhen NV memory isnd

programmed. (12mV/step)

xgm;{gg} VCOM voltage (V)
010h -0.204
011h -0.216
012h -0.228
013h -0.24
014h -0.252
015h -0.264
07Ah -1.476
07Bh -1.488
07Ch -1.5
149h -3.96

Description 14Ah -3.972
14Bh -3.984
14Ch -3.996
14Dh -4.008
Others Reserved

Note: VCOM ° VSN + 0.5V
NVM1 : Selection of the VCM source setting used for vertical forward scan (GS_PANEL=  1)6\Wh@n the NV memory
is programmed, the NVM1 will be set as 616 automatica
0 : Register Page 1 R52h and R53h for VCM setting
1: Register Page 4 RC4h and RC5h for VCM setting
NVM2 : Selection of the VCM source setting used for vertical backward scan (GS_PANEL=  1)6 When the NV
memory is programmed, the NVM2 wi | | be set as 0616 automatically.
0 : Register 54h and 55h for VCM setting
1: Register Page 4 RC6h and RC7h for VCM setting
Note : If 1-byte program , VCOM OTP program address is register pgl_cmd_52h~55h,

If auto program, VCOM OTP program address is register pg4_cmd_C4h~C7h,

Restriction None
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) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Status Default Value

Default Power On Sequence 00h_7Bh_00h_7Bh_00h
S/W Reset 00h_7Bh_00h_7Bh_00h
H/W Reset 00h_7Bh_00h_7Bh_00h
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5.4.10. Entry Mode Set (58h)

Command Page

ILI9881C-04

58h 1st W/R | LVD_EN 0 0 0 0 0 00h
LVD_EN: Low voltage detection control.
Description [ LvD | Low voltage detection |
0 Enable
1 Disable
Restriction
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
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5.4.11. Source Timing Adjust (60h~63h)
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0 and Page Page
Address | Parameter | WIR D7 D6 D5 D4 D3 D2 D1 DO Default
60h 1st W/R 0 0 SDT[5:0] 14h
61h 1st W/R 0 0 CRTI[5:0] 00h
62h 1st W/R 0 0 EQTI5:0] 19h
63h 1st WIR 0 0 PCT[5:0] 10h
SDT[5:0]: Source SD timing adjustment (time scale: internal Top cik). The timing can be adjusted 0 to 63 time scales.
CRT[5:0]: Source CR timing adjustment (time scale: internal Top cwk). The timing can be adjusted 0 to 63 time scales.
EQT[5:0]: Source EQ timing adjustment (time scale: internal Top cik). The timing can be adjusted 8 to 71 time scales.
PCT[5:0]: Source PC timing adjustment (time scale: internal Top cik). The timing can be adjusted 0 to 63 time scales.
Note: TOP_CLK: 62.5ns
GMN) 1 SDT
GN+1) | ‘ , SDT
oM+ || B \
Description CR § — ) p—
P (to VCl or VCL) ! !;‘ 1 !;‘
E L P R ' | —
wono) T | EQT | — | EQT |
PC ! E PN P : p—
(to VCL or VCI) ; i 5 L pcT | E i ; Em‘
Source channel (n) } } E i ! o ! i ! DDVDH
T N——_——
i : : \_‘i i ; :\i Ground
— | —— — veu
Source channel (n+1)] / | ! 3‘\ ! / ! | \
DDVDL
Restriction None
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 14h_00h_19h_10h
Default

S/W Reset

14h_00h_19h_10h

H/W Reset

14h_00h_19h_10h
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5.4.12. Positive Gamma Correction (AOh~B3h)

Command Page Page 1
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
AOh 1st W/R 0 0 VPO[5:0] 00h
Alh 1st W/R 0 VPA4[6:0] 0Dh
A2h 1st W/R 0 VP8[6:0] 1Dh
A3h 1st WIR 0 0 VP12[5:0] 11h
A4h 1st WIR 0 0 VP16[5:0] 0Ch
A5h 1st WIR 0 VP24[6:0] 23h
A6h 1st WIR 0 0 VP36[5:0] 17h
A7h 1st WIR 0 0 VP52[5:0] 1Ch
A8h 1st WIR VP80[7:0] 82h
A%h 1st W/R 0 0 VP111[5:0] 21h
AAh 1st W/R 0 0 VP144[5:0] 2Ah
ABh 1st W/R VP175[7:0] 6Bh
ACh 1st W/R 0 0 VP203[5:0] 19h
ADh 1st W/R 0 0 VP219[5:0] 14h
AEh 1st W/R 0 VP231[6:0] 45h
AFh 1st WI/R 0 0 VP239[5:0] 1Dh
BOh 1st WIR 0 0 VP243[5:0] 23h
Bih 1st WI/R 0 VP247[6:0] 52h
B2h 1st WI/R 0 VP251[6:0] 63h
B3h 1st WI/R 0 0 VP255[5:0] 39h
Description Set the gray scale voltage to adjust the Gamma characteristics of the TFT panel.
Restriction None
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h_ODh_1Dh_11h_0Ch 23h_17h_1Ch 82h 21h
2Ah 6Bh 19h 14h 45h 1Dh 23h 52h 63h_39h
Default 00h_ODh_1Dh_11h_0Ch_23h_17h_1Ch_82h 21h
S/W Reset
2Ah 6Bh 19h 14h 45h 1Dh 23h 52h 63h_39h
00h_ODh_1Dh_11h_0Ch 23h 17h 1Ch_82h 21h
H/W Reset
2Ah 6Bh 19h 14h 45h 1Dh 23h 52h 63h_39h
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5.4.13. Pad Control (B6h~B7h)

Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
IM_SW RS_SwW
B6h 1st W/R - IM_SW/[2:0] - 0 RS_SW[1:0] 00h
EN EN
LANSEL LANSEL
B7h 1st W/R 0 0 0 0 0 0 00h
_SW_EN _SW
IM_SW_EN: Enable/Disable the lane sequence and polarity from internal command setting. The external hardware pin
IM[2:0] has no effect when IM_SW_EN is fila
IM_SW][2:0]: Set the configuration of lane sequence and polarity. (The bottom table is an example for MIPI 4 lane
setting)
Internal Pad Control Configuration of MIPI Lane
IM_SW2 | IM_SW1 IM_SWO | DOP/NPin | D1IP/NPin | CLKP/N Pin | D2P/N Pin D3P/N Pin
0 0 0 D3P/N D2P/N CLKP/N D1P/N DOP/N
0 0 1 D3N/P D2N/P CLKN/P DIN/P DON/P
0 1 0 DOP/N D1P/N CLKP/N D2P/N D3P/N
0 1 1 DON/P DIN/P CLKN/P D2N/P D3N/P
1 0 0 D3P/N DOP/N CLKP/N D1P/N D2P/N
1 0 1 D3N/P DON/P CLKN/P D1N/P D2N/P
1 1 0 D2P/N D1P/N CLKP/N DOP/N D3P/N
1 1 1 D2N/P D1N/P CLKN/P DON/P D3N/P
Description RS_SW_EN: Enable/Disable the resolution from internal command setting. The external hardware pin RS[1:0] has no
effect when RS_SW_EN is fila
RS_SWI[1:0]: Set the resolution.
RS SW1 [RS SWO0 Resolution
0 0 800 (RGB) x (1024 (option) + 480 + (4 x NL) + 2(option)) gate line
0 1 768 (RGB) x (1024 (option) + 480 + (4 x NL) + 2(option)) gate line
1 0 720 (RGB) x (1024 (option) + 480 + (4 x NL) + 2(option)) gate line
1 1 640 (RGB) x (1024 (option) + 480 + (4 x NL) + 2(option)) gate line
LANSEL_SW_EN: Enable/Disable the lane number from internal command setting. The external hardware pin
LANSEL has no effect when LANSEL_SW_EN is fiLa
LANSEL_SW: Set the lane number.
LANSEL SW=010, MI Pl DSl is 2 Lane mode
LANSEL_SW=06 0 0, Ml P I DSI is 3 or 4 Lane mode
Not e: Pl e as Eable2DSeIntaface leanefMode Selectiono
Restriction
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h_00h
S/W Reset 00h_00h
H/W Reset 00h_00h
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5.4.14. Negative Gamma Correction (COh~D3h)

Command Page Page 1
Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
COh 1st W/R 0 0 VNO[5:0] 00h
Cilh 1st W/R 0 VN4[6:0] 0Dh
C2h 1st W/R 0 VN8[6:0] 1Dh
C3h 1st WIR 0 0 VN12[5:0] 11h
C4h 1st WIR 0 0 VN16[5:0] 0Ch
C5h 1st WIR 0 VN24[6:0] 23h
Céh 1st WIR 0 0 VN36[5:0] 17h
C7h 1st WIR 0 0 VN52[5:0] 1Ch
C8h 1st WIR VN80[7:0] 82h
C9%h 1st W/R 0 0 VN111[5:0] 21h
CAh 1st W/R 0 0 VN144[5:0] 2Ah
CBh 1st W/R VN175[7:0] 6Bh
CCh 1st W/R 0 0 VN203[5:0] 19h
CDh 1st W/R 0 0 VN219][5:0] 14h
CEh 1st W/R 0 VN231[6:0] 45h
CFh 1st WI/R 0 0 VN239][5:0] 1Dh
DOh 1st WIR 0 0 VN243[5:0] 23h
Dih 1st WI/R 0 VN247[6:0] 52h
D2h 1st WI/R 0 VN251[6:0] 63h
D3h 1st WI/R 0 0 VN255[5:0] 39h
Description Set the gray scale voltage to adjust the Gamma characteristics of the TFT panel.
Restriction None
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h_0Dh_1Dh_11h_0Ch_23h_17h_1Ch_82h_21h
2Ah _6Bh_19h 14h 45h 1Dh 23h 52h 63h_39h
Default 00h_0Dh_1Dh_11h_0Ch_23h_17h_1Ch_82h_21h
S/W Reset
2Ah _6Bh_19h 14h 45h 1Dh 23h 52h 63h_39h
HAW Reset 00h_0Dh_1Dh_11h_0Ch_23h_17h_1Ch_82h_21h
2Ah_6Bh_19h 14h_45h_1Dh_23h_52h 63h_39h
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Address | Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
EOh 1st WIR PGM_DATA[7:0] 00h
Elh 1st WIR PGM_ADRJ[7:0] 00h
E2h 1st WIR PGM_ADRJ[15:8] 00h

This command is used to program or read the NV memory data.
After a successful OTP operation, the information of PGM_DATA[7:0] will be programmed to the NV memory.
PGM_DATA[7:0]: The programmed data.
PGM_ADRJ[15:0]: Set the address of the NV memory for programming data. See chapter 14 NV Memory
Programming Flowo .
PGM_ADR[15:0] Programming data
1h ID1
Description 2h ID2
3h ID3
4h VCM1[8]
5h VCM1[7:0]
6h VCM2[8]
7h VCM2[7:0]
8h VREG1[7:0]
9h VREG2[7:0]
68h~7Bh REGAMO_P~ REGAM255_P
7Ch~8Fh REGAMO_N~ REGAM255_N
Restriction None
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h_00h_00h
S/W Reset 00h_00h_00h
H/W Reset 00h_00h_00h
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5.4.16. NV Memory Protection Key (E3h~E5h)

Command Page Page 1
E3h 1st W/R KEY[23:16] 00h
E4h 1st W/R KEY[15:8] 00h
E5h 1st W/R KEY[7:0] 00h
KEY[23:0]: NV memory programming protection key.
Description Write an OTP data to PGM_DATA[7:0], this KEY[23:0] must set 0x55AA66h to enable OTP programming. If the
KEY[23:0] is not 0xX55AA66h, the NV Memory program will be aborted.
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 00h_00h_00h
S/W Reset 00h_00h_00h
H/W Reset 00h_00h_00h
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5.4.17. NV Memory Status Read (E6h~E9h)

Command Page Page 1
E6h 1st R 0 ID2_MK][2:0] 0 ID1_MK][2:0] 00h
E7h 1st R 0 0 0 | 0 0 ID3_MK][2:0] 00h
GAMMA GAMMA
Esh 1st R VCM2_MK[2:0] VCM1_MK[2:0] 00h
P_MK N_MK
OTP_BU
E9h 1st R 0 0 0 0 0 0 0 00h
SY
Theseregistersuses a mark to record the NV memory programmed
writing the PGM_DATA [7:0] to the NV memory.
ID1_MK][2:0])/ID2_MK][2:0]:
0 0 0 No Programmed
0 0 1 Programmed 1 time already
0 1 1 Programmed 2 times already
1 1 1 Programmed 3 times already
ID3_MK[2:0]:
0 0 0 No Programmed
0 0 1 Programmed 1 time already
0 1 1 Programmed 2 times already
Description 1 1 1 Programmed 3 times already
VCM1_MK]J2:0] IVCM2_MK][2:0]:
0 0 0 No Programmed
0 0 1 Programmed 1 time already
0 1 1 Programmed 2 times already
1 1 1 Programmed 3 times already
GAMP_MK / GAMN_MK :
0 No Programmed
1 Programmed 1 time already
OTP BUSY: The status bit of the NV memory programming.
0 Idle
Busy
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Default

Status Default Value
Power On Sequence 00h_00h_00h_00h
S/W Reset 00h_00h_00h_00h
H/W Reset 00h_00h_00h_00h
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5.4.18. Time Stamp (FOh~F1h)

Command Page Page 1
FOh 1st W/R Time_Stamp_Week[7:0] 00h
Flh 1st W/R Time_Stamp_Year[7:0] 00h
This command identifies the display modul eds manufact
Description Time_Stamp_Week[7:0]: Week of manufacture.
Time_Stamp_Year[7:0]: Year of manufacture.
Restriction
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 00h_00h
S/W Reset 00h_00h
H/W Reset 00h_00h
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5.4.19. EXTC Command Set Enable Register (FFh)

Command Page Page 1
1st w 1 0 0 1 1 0 0 0 98h
FFh 2nd w 1 0 0 0 0 0 0 1 81lh
3rd w PAGE[7:0] 01h
PAGE[7:0]: Set the command page.
00h Page 0
01lh Page 1
02h Page 2
03h Page 3
04h Page 4
05h Page 5
Description 06h Page 6
07h Page 7
08h Page 8
09h Page 9
OAh Page 10
Others Reserved
Set the register, 1% Parameter = 98h, 2" Parameter = 81h, 3" Parameter =P a ge value to enabl ¢
available
See section 5.1 Command Flowo .
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 0lh
S/W Reset 01h
H/W Reset 0lh

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.

Page 200 of 324



ILITEK a-Si TFT LCD Sin ip Dri
. - gle Chip Driver
ftove moveren 800(RGB) x 1280 Resolution and 16.7M-color ILI9881C-04

5.5. Page 2 Command Description
5.5.1. Dynamic Backlight Control 1 (03h~05h)

Command Page Page 2

TT_STP MED[2 0] TT_STP_LOW[2:0]
04h 1st WIR 0 ST _TIM_LOW[2:0] 0 TT_STP_HIGH[2:0] 14h
05h 1st WIR 0 ST_TIM_HIGH[2:0] 0 ST_TIM_MED[2:0] 32h

TT_STP_HIGH[2:0]: This parameter is used set the dimming transition step for CABC high enhancement.
TT_STP_MED[2:0]: This parameter is used set the dimming transition step for CABC medium enhancement.

TT_STP_LOW][2:0]: This parameter is used set the dimming transition step for CABC low enhancement.

1 step
1h 2 step
2h 4 step
3h 8 step
4h 16 step
5h 32 step
6h 64 step
o 7h 128 step
Description
ST_TIM_HIGHI[2:0]: This parameter is used set the dimming time for CABC high enhancement.
ST_TIM_ MED[2:0]: This parameter is used set the dimming time for CABC medium enhancement.
ST_TIM_ LOWI[2:0]: This parameter is used set the dimming time for CABC low enhancement.
1 frame
1h 2 frame
2h 4 frame
3h 8 frame
4h 16 frame
5h 32 frame
6h 64 frame
7h 128 frame
Restriction
_—
Register Normal Mode On, Idle Mode Off, Sleep Out
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
[ Saws [ oecfautvaue |
Default Power On Sequence 20h_14h_32h
S/W Reset 20h_14h_32h
H/W Reset 20h_14h_32h
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5.5.2. Dynamic Backlight Control 2 (06h~07h)

Command Page

ILI9881C-04

LEDPW LEDON
06h 1st W/R 0 PWM_DUTY_PRECISIONJ[2:0] 0 - LEDON 00h
M_POL POL
07h 1st W/R PWM_DIV[7:0] OEh
LEDON: The bit is used to define LEDON enable.
LEDON_POL: The bit is used to define polarity of LEDON.
LEDPWM_POL: The bit is used to define polarity of LEDPWM signal.
0 0 Always low
0 1 Always high
1 0 [Original polarity of LEDPWM signal
1 1 Inversed polarity of LEDPWM signal
PWM_DUTY_PRECISION[2:0] / PWM_DIV[7:0]: LEDPWM output period control. This command is used to adjust the
PWM waveform period of PWM_OUT. The PWM period is calculated using the following equation.
32 MH=z
Freorwn = oM DIV[7: 0] + 1) x PWM_DUTY _PRECISION
Description
Oh 4096 7.8 KHz 31 Hz
1h 2048 15.6 KHz 61 Hz
2h 1024 31.2 KHz 122 Hz
3h 512 62.5 KHz 244 Hz
4h 256 125 KHz 488 Hz
5h~7h Reserved X X
LEDPWM
toff ton
Note : The output frequency tolerance of internal frequency divider in CABC is £10%
X = void.
Restriction
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 00h_OEh
S/W Reset 00h_OEh
H/W Reset 00h_OEh
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Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
10h 1st W/R 0 0 0 0 0 PRT_EN | SKIN_EN 0 06h
AUTO_M
11h 1st W/R 0 EAN_ 0 0 CN_EN CN_INV SHP_EN 0 00h
12h 1st W/R 0 0 0 0 0 0 CN_LV[1:0] 02h
13h 1st WIR 0 0 1 0 SRE_MIDIV_LVJ[1:0] 0 | 0 20h
15h 1st WIR RGB_MEAN][7:0] 80h
SRE_HY
SRE_DI | SRE_SC | SRE_CE
16h 1st W/R | STERESI 0 0 0 0 1Ch
M_EN _EN _EN
S_EN
17h 1st WIR 0 SRE_OFFS[2:0] 0 SRE_DIM_STP[2:0] 01h
18h 1st WIR SRE_DIM_FRAMEJ[7:0] 08h
19h 1st WIR SRE_SC_GAIN_ADJ[2:0] SRE_HYSTERESIS_LIMIT[4:0] COh
PRT_EN: Enable the over-saturation protection of saturation enhancement.
SKIN_EN: Enable the skin-tone protection of saturation enhancement.
AUTO_MEAN: Enable auto image mean calculation RGB_MEAN(7:0] is not available when AUTO_MEAN=1h.
CN_EN: Enable contrast enhancement.
CN_INV: Select contrast enhancement Function.
CN_INV Contrast Function
0 Contrast increase
Contrast decrease
SHP_EN: Enable sharpness enhancement.
CN_LVI[1:0] : Define contrast enhancement level.
SRE_MIDIV_LV[1:0] : Define SRE medium level enhancement select.
SRE_MIDIV_LVJ[1:0] Enhancement level
00h/11h Level M
01h Level_H
10h Level_L
Description RGB_MEAN([7:0]: Setting image mean value, available when AUTO_MEAN=0h.

SRE_HYSTERESIS_EN: SRE hysteresis mode enable signal.
SRE_DIM_EN: SRE dimming function enable signal.
SRE_SC_EN: SRE saturation compensation enable.
SRE_CE_EN: SRE contrast enhancement enable.
SRE_OFFS[2:0]: SRE offset value

SRE_DIM_STP[2:0]: Setting the number of dimming steps for transition

SRE_DIM_STP[2:0] Description
Oh 2 step
1h 4 step
2h 8 step
3h 16 step
4h 32 step
5h 64 step
6h 128 step
7h 256 step

SRE_DIM_FRAME[7:0]: Setting the step time as frame units for each dimming step
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SRE_DIM_FRAMEJ7:0] Description
Oh~2h 2 frame
3 4 frame
4 4 frame
5 5 frame
6 6 frame
254 254 frame
255 255 frame

SRE_SC_GAIN_ADJ[2:0]: SRE saturation compensation gain value

SRE_HYSTERESIS_LIMIT[4:0]: SRE hysteresis limit value when hysteresis mode on

Restriction None
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 06h_00h_02h_20h_80h_1Ch_01h_08h_CO0Oh
S/W Reset 06h_00h_02h_20h_80h_1Ch_01h_08h_COh
H/W Reset 06h_00h_02h_20h_80h_1Ch_01h_08h_COh
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5.5.4. lIE Saturation Enhancement Control 1 (LIAh~1Ch)

Command Page Page 2

SE RATIO L[5:0]
1Bh 1st WIR 0 0 SE_RATIO_M[5:0] 09h
1Ch 1st WIR 0 0 SE_RATIO_H[5:0] 0Ch

SE_RATIO_L[5:0]: Define low saturation enhancement level of User Command 55h (Page0_R55h).
SE_RATIO_M[5:0]: Define medium saturation enhancement level of User Command 55h (Page0_R55h).
SE_RATIO_H[5:0]: Define high saturation enhancement level of User Command 55h (Page0_R55h).

SaturatioNenhanced = Saturationrigina + (Saturationgrigina * SE_RATIO)

00h 0.0 10h 1.0

01h 0.0625 11h 1.0625
02h 0.125 12h 1.125
Description 03h 0.1875 13h 1.1875
04h 0.25 14h 1.25
05h 0.3125 15h 1.3125
06h 0.375 16h 1.375
07h 0.4375 17h 1.4375
08h 0.5 18h 15
09h 0.5625 19h 1.5625
O0Ah 0.625 1Ah 1.625
0Bh 0.6875 1Bh 1.6875
0Ch 0.75 1Ch 1.75
0Dh 0.8125 1Dh 1.8125
OEh 0.875 1Eh 1.875
OFh 0.9375 1Fh 1.9375
Restriction None
[ saws [ vailabiiy |
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
[ staws [ Defautvaue |
Default Power On Sequence 07h_09h_0Ch
S/W Reset 07h_09h_0Ch
H/W Reset 07h_09h_0Ch
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Address Parameter | W/IR D7 D6 D5 D4 D3 D2 D1 DO Default
40h 1st W/R 0 0 0 LEVELO_SR[4:0] 02h
41h 1st W/R 0 0 0 LEVEL1 SR[4:0] 04h
42h 1st W/R 0 0 0 LEVEL2 SR[4:0] 06h
43h 1st WIR 0 0 0 LEVEL3_SR[4:0] 08h
44h 1st WIR 0 0 0 LEVEL4_SR[4:0] 0Ah
45h 1st WIR 0 0 0 LEVEL5_SR[4:0] 0Ch
46h 1st WIR 0 0 0 LEVEL6_SR[4:0] OEh
47h 1st WIR 0 0 0 LEVEL7_SR[4:0] OEh
48h 1st WIR 0 0 0 LEVEL8_SR[4:0] 0Ch
49h 1st W/R 0 0 0 LEVELY9 SR[4:0] 0Ah
4Ah 1st W/R 0 0 0 LEVEL10 SR[4:0] 08h
4Bh 1st W/R 0 0 0 LEVEL11 SR[4:0] 06h
4Ch 1st W/R 0 0 0 LEVEL12 SR[4:0] 04h
4Dh 1st W/R 0 0 0 LEVEL13 SR[4:0] 03h
4Eh 1st W/R 0 0 0 LEVEL14 SR[4:0] 02h
4Fh 1st W/R 0 0 0 LEVEL15 SR[4:0] 00h

This register is used to restrict the enhancement gain of saturation enhancement. This function is able to use when
PRT_EN=1.
LEVELO_SR[4:0]: Adjust the weight value of saturation steps 0~15.
LEVEL1_SR[4:0]: Adjust the weight value of saturation steps 16~31.
LEVEL2_SR[4:0]: Adjust the weight value of saturation steps 32~47.
LEVEL3_SR[4:0]: Adjust the weight value of saturation steps 48~63.
LEVEL4_SR[4:0]: Adjust the weight value of saturation steps 64~79.
LEVEL5_SR[4:0]: Adjust the weight value of saturation steps 80~95.
LEVEL6_SR[4:0]: Adjust the weight value of saturation steps 96~111.
LEVEL7_SR[4:0]: Adjust the weight value of saturation steps 128~143.
Description

LEVEL8_SR[4:0]:

LEVELS_SR[4:0]:

Adjust the weight value of saturation steps 144~159.

Adjust the weight value of saturation steps 160~175.

LEVEL10_SR[4:0]: Adjust the weight value of saturation steps 176~191.

LEVEL11 SR[4:0]: Adjust the weight value of saturation steps 192~207.

LEVEL12_SR[4:0]: Adjust the weight value of saturation steps 208~223.

LEVEL13_SR[4:0]: Adjust the weight value of saturation steps 224~239.

LEVEL14_ SR[4:0]: Adjust the weight value of saturation steps 240~255.

LEVEL15 SR[4:0]: Adjust the weight value of saturation steps 256.

Saturationenhanced = Saturationgrigina + (Saturationgrigina X SE_RATIO x PRT_RATIO)
PRT_RATIO =0 ~ 1.0
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prt_ratio
level(7_sr
] 0 T level(é sk
level05_s

GI08 st
level04 Ienel09_sr
I2wgl 10 _sr

level(3 &
lewel]1 sr

el
level(02/5r w2 st
svell3 sr
level(] &1 velld sr
vel 1S st

levelfi0)_sr

0 T T | \ T T T T | T T T T 1 T T )
16 48 80 112 144 176 208 240  saturatiONreference

Restriction None
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 02h_04h_06h_08h OAh _0Ch OEh OEh 0Ch_OAh 08h 06h 04h 03h_02h 00h
S/W Reset 02h_04h_06h_08h_0Ah_OCh_OEh_OEh_0Ch_0Ah_08h_06h_04h_03h_02h_00h
H/W Reset 02h_04h_06h_08h_0Ah_OCh_OEh_OEh_0Ch_0Ah_08h_06h_04h_03h_02h_00h
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5.5.6. IIE Sharpness Enhancement Control (5Ah~5Ch)

Address | Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
5Ah 1st W/R 0 0 0 SHP_RATIO[4:0] 18h
5Bh 1st W/R SHP_THR_HI[7:0] 64h
5Ch 1st W/R SHP_THR_L[7:0] 1Eh

This register sets the enhancement level of the sharpness enhancement. This function is able to use when SHP_EN=1
SHP_RATIO[4:0]: Adjust the ratio of sharpness enhancement.

Yenh = Yorg + ( Yorg T blUr(Yeq) ) x SHP_RATIO

SHP_RATIO[4:0] Ratio (Dec) SHP_RATIO[4:0] Ratio (Dec)
00h 0.0 10h 2.0
01h 0.125 11h 2.125
02h 0.25 12h 2.25
03h 0.375 13h 2.375
04h 0.5 14h 2.5
05h 0.625 15h 2.625
Description 06h 0.75 16h 2.75
07h 0.875 17h 2.875
08h 1.0 18h 3.0
09h 1.125 19h 3.125
OAh 1.25 1Ah 3.25
0Bh 1.375 1Bh 3.375
0Ch 15 1Ch 3.5
0Dh 1.625 1Dh 3.625
OEh 1.75 1Eh 3.75
OFh 1.875 1Fh 3.875

SHP_THR_H[7:0]: Define Sharpness enhancement upper bound threshold.

SHP_THR_L[7:0]: Define Sharpness enhancement lower bound threshold.

Restriction None
) Status Availability

Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Status Default Value

Default Power On Sequence 18h_64h_1Eh

S/W Reset 18h_64h_1Eh

H/W Reset 18h_64h_1Eh
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5.5.7. lIIE Contrast Enhancement Control (60h~66h)

Address | Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
60h 1st WIR 0 0 CN_00[5:0] OEh
61h 1st WIR 0 0 CN_01[5:0] 18h
62h 1st WIR 0 0 CN_02[5:0] 24h
63h 1st WIR 0 0 CN_03[5:0] 28h
64h 1st WIR 0 0 CN_04[5:0] 24h
65h 1st WIR 0 0 CN_05[5:0] 18h
66h 1st WIR 0 0 CN_06[5:0] OEh

This register sets the weight value of the turning point of contrast gain cure. This function is able to use when CN_EN=1
CN_00[5:0]: Adjust the weight of S curve ratio of turning point 1.
CN_01[5:0]: Adjust the weight of S curve ratio of turning point 2.
CN_02[5:0]: Adjust the weight of S curve ratio of turning point 3.
CN_03[5:0]: Adjust the weight of S curve ratio of turning point 4.
CN_04[5:0]: Adjust the weight of S curve ratio of turning point 5.
CN_05[5:0]: Adjust the weight of S curve ratio of turning point 6.
CN_06[5:0]: Adjust the weight of S curve ratio of turning point 7.

Yenh = Yorg + Ydelta

Description Yaciia o

cn_03
cn_02 cn_04
cn_Q _05

T7 T6 T5 T4 T3 T2 TL O

/
c\r‘l\_ 06 cA'_oo
\ /
\'\O //
cn_{ cn_01
) N _ e
|Yde|tav cn_Olé:i/oscn_OZ
Restriction None
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence OEh_18h_24h_28h_24h_18h_OEh
S/W Reset OEh_18h 24h 28h 24h 18h OEh
H/W Reset OEh_18h 24h 28h 24h 18h OEh
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5.5.8. IIE Auto White Balance 1 (DOh)

Command Page

DOh 1st WIR 0 0 0 0 0 0 0 AWB_EN 00h
AWB_EN : Enable AWB function, active high.
Description
Restriction To enable this command, AEXTC Command Set enable regi
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
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5.5.9. lIE Auto White Balance 2 (D1h~D4h)

Command Page

D1h 1st WIR 0 0 R_AWB_1[9:8] G_AWB_1[9:8] B_AWB_1[9:8] 3Fh
D2h 1st WIR R_AWB_1[7:0] FFEh
D3h 1st WIR G_AWB_1[7:0] FFEh
D4h 1st WIR B_AWB_1[7:0] FFh

R_AWB_1[9:0] : Adjust the drop level of red. R =R x (1 + R_AWB_1)/1024

G_AWB_1[9:0] : Adjust the drop level of green. G = G x (1 + G_AWB_1)/1024

Description B_AWB_1[9:0] : Adjust the drop level of blue. B=B x (1 + B_AWB_1)/1024
Restriction To enable this command, AEXTC Command Set enable regi
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Default Power On Sequence 3Fh_FFh_FFh_FFh
S/W Reset 3Fh_FFh_FFh_FFh
H/W Reset 3Fh_FFh_FFh_FFh
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5.5.10. IIE Auto White Balance 3 (D5~D8)

Command Page

D5h 1st WIR 0 0 R_AWB_2[9:8] G_AWB_2[9:8] B_AWB_2[9:8] 3Fh
D6h 1st WIR R_AWB_2[7:0] FFh
D7h 1st WIR G_AWB_2[7:0] FFh
D8h 1st WIR B_AWB_2[7:0] FFh

R_AWB_2[9:0] : Adjust the drop level of red. R =R x (1 + R_AWB_2)/1024

G_AWB_2[9:0] : Adjust the drop level of green. G = G x (1 + G_AWB_2)/1024

Description B_AWB_2[9:0] : Adjust the drop level of blue. B =B x (1 + B_AWB_2)/1024
Restriction Toenabl e this command, AEXTC Command Set enable registe
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Default Power On Sequence 3Fh_FFh_FFh_FFh
S/W Reset 3Fh_FFh_FFh_FFh
H/W Reset 3Fh_FFh_FFh_FFh
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5.5.11. IIE Auto White Balance 4 (D9h~DCh)

Command Page

D9h 1st WI/R 0 0 R_AWB_3[9:8] G_AWB_3[9:8] B_AWB_3[9:8] 3Fh
DAh 1st W/R R_AWB_3[7:0] FFh
DBh 1st W/R G_AWB_3[7:0] FFh
DCh 1st W/R B_AWB_3[7:0] FFh
R_AWB_3[9:0] : Adjust the drop level of red. R =R x (1 + R_AWB_3)/1024
G_AWB_3[9:0] : Adjust the drop level of green. G = G x (1 + G_AWB_3)/1024
Description B_AWB_3[9:0] : Adjust the drop level of blue. B =B x (1 + B_AWB_3)/1024
Restriction To enable this command, AEXTC Command Set enable regi
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Power On Sequence 3Fh_FFh_FFh_FFh
Default
S/W Reset 3Fh_FFh_FFh_FFh
H/W Reset 3Fh_FFh_FFh_FFh

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.
Page 213 of 324




ILITEK

I Love Innovation

a-Si TFT LCD Single Chip Driver
800(RGB) x 1280 Resolution and 16.7M-color

ILI9881C-04

5.5.12. IIE Auto White Balance 5 (DDh~EOh)

Command Page

DDh 1st W/R 0 0 R_AWB_4[9:8] G_AWB_4[9:8] B_AWB_4[9:8] 3Fh
DEh 1st W/R R_AWB_4[7:0] FFh
DFh 1st W/R G_AWB_4[7:0] FFh
EOh 1st WIR B_AWB_4[7:0] FFh
R_AWB_4[9:0] : Adjust the drop level of red. R =R x (1 + R_AWB_4)/1024
G_AWB_4[9:0] : Adjust the drop level of green. G = G x (1 + G_AWB_4)/1024
Description B_AWB_4[9:0] : Adjust the drop level of blue. B =B x (1 + B_AWB_4)/1024
Restriction To enabl e this commaSedat dirEaxXbliCe Croemgriammtder ( FFh) fmust s
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Power On Sequence 3Fh_FFh_FFh_FFh
Default
S/W Reset 3Fh_FFh_FFh_FFh
H/W Reset 3Fh_FFh_FFh_FFh
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5.5.13. IIE Auto White Balance 6 (E1h~E4h)

Command Page

Eilh 1st W/R 0 0 R_AWB_5[9:8] G_AWB 5[9:8] B_AWB 5[9:8] 3Fh
E2h 1st W/R R_AWB_5[7:0] FFh
E3h 1st W/R G_AWB_5[7:0] FFh
E4h 1st W/R B_AWB_5[7:0] FFh
R_AWB_5[9:0] : Adjust the drop level of red. R =R x (1 + R_AWB_5)/1024
G_AWB_5[9:0] : Adjust the drop level of green. G = G x (1 + G_AWB_5)/1024
Description B_AWB_5[9:0] : Adjust the drop level of blue. B =B x (1 + B_AWB_5)/1024
Restriction To enable this command, AEXTC Command Set enable regi
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Power On Sequence 3Fh_FFh_FFh_FFh
Default
S/W Reset 3Fh_FFh_FFh_FFh
H/W Reset 3Fh_FFh_FFh_FFh
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5.5.14. IIE Auto White Balance 7 (E5h~E8h)

Command Page

E5h 1st W/R 0 0 R_AWB_6[9:8] G_AWB_6[9:8] B_AWB_6[9:8] 3Fh
E6h 1st W/R R_AWB_6[7:0] FFh
E7h 1st W/R G_AWB_6[7:0] FFh
Esh 1st W/R B_AWB_6[7:0] FFh

R_AWB_6[9:0] : Adjust the drop level of red. R =R x (1 + R_AWB_6)/1024

G_AWB_6[9:0] : Adjust the drop level of green. G = G x (1 + G_AWB_6)/1024

Description B_AWB_6[9:0] : Adjust the drop level of blue. B =B x (1 + B_AWB_6)/1024
Restriction To enable this command, AEXTC Comsnsetfidtt Set enable regi
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Power On Sequence 3Fh_FFh_FFh_FFh
Default
S/W Reset 3Fh_FFh_FFh_FFh
H/W Reset 3Fh_FFh_FFh_FFh
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5.5.15. IIE Auto White Balance 8 (E9h~ECh)

Command Page

E9h 1st WI/R 0 0 R_AWB_7[9:8] G_AWB_7[9:8] B_AWB_7[9:8] 3Fh
EAh 1st W/R R_AWB_7[7:0] FFh
EBh 1st W/R G_AWB_7[7:0] FFh
ECh 1st W/R B_AWB_7[7:0] FFh
R_AWB_7[9:0] : Adjust the drop level of red. R =R x (1 + R_AWB_7)/1024
G_AWB_7[9:0] : Adjust the drop level of green. G = G x (1 + G_AWB_7)/1024
Description B_AWB_7[9:0] : Adjust the drop level of blue. B =B x (1 + B_AWB_7)/1024
Restriction To enable this command, AEXTC Command Set enable regi
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Power On Sequence 3Fh_FFh_FFh_FFh
Default
S/W Reset 3Fh_FFh_FFh_FFh
H/W Reset 3Fh_FFh_FFh_FFh
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5.5.16. IIE Auto White Balance 9 (EDh)
s sl PE6E Pade
Address | Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
EDh 1st W/R Color_Temp_Adj[7:0] 60h
Color_Temp_Adj : Adjust color temperature.
Color_Temp_Adj[7:0] Adjust Value
7600 AWB_1
7601 AWB_1 * (31/32) + AWB_2 * (1/32)
7502 AWB_1 * (30/32) + AWB_2 * (2/32)
é . é ..
Th1F AWB_1 * (1/32) + AWB_2 * (31/32)
7620 AWB_2
721 AWB_2 * (31/32) + AWB_3 * (1/32)
722 AWB_2 * (30/32) + AWB_3 * (2/32)
é . é ..
Th3F AWB_2 * (1/32) + AWB_3 * (31/32)
7040 AWB_3
7041 AWB_3 * (31/32) + AWB_4 * (1/32)
7042 AWB_3 * (30/32) + AWB_4 * (2/32)
é . é ..
o 7&5F AWB_3 * (1/32) + AWB_4 * (31/32)
Description 7460 AWB_4
7661 AWB_4 * (31/32) + AWB_5 * (1/32)
7562 AWB_4 * (30/32) + AWB_5 * (2/32)
é . é ..
T07F AWB_4 * (1/32) + AWB_5 * (31/32)
780 AWB_5
781 AWB_5 * (31/32) + AWB_6 * (1/32)
7082 AWB_5 * (30/32) + AWB_6 * (2/32)
é . é ..
7HM9F AWB_5 * (1/32) + AWB_6 * (31/32)
7HA0 AWB_6
7hAL AWB_6 * (31/32) + AWB_7 * (1/32)
ThA2 AWB_6 * (30/32) + AWB_7 * (2/32)
é . é ..
7hBF AWB_6 * (1/32) + AWB_7 * (31/32)
7HCO AWB_7
7&MC1 Reserved
é . é .
ThFF Reserved
Restriction To enable this command, AEXTC Command Set enable regi
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Default

Status Default Value
Power On Sequence 60h
S/W Reset 60h
H/W Reset 60h
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5.5.17. EXTC Command Set Enable Register (FFh)

Command Page Page 2
1st w 1 0 0 1 1 0 0 0 98h
FFh 2nd w 1 0 0 0 0 0 0 1 81lh
3rd w PAGE[7:0] 02h
PAGE[7:0]: Set the command page.
00h Page 0
01lh Page 1
02h Page 2
03h Page 3
04h Page 4
05h Page 5
Description 06h Page 6
07h Page 7
08h Page 8
09h Page 9
OAh Page 10
Others Reserved
Set the register, 1% Parameter = 98h, 2" Parameter = 81h, 3" Parameter =P a ge value to enabl ¢
available
See section 5.1 Command Flowo .
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 02h
S/W Reset 02h
H/W Reset 02h
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5.6. Page 3 Command Description
5.6.1. GIP Setting 1 (01h~44h)

Address Parameter | W/IR D7 D6 D5 D4 D3 D2 D1 DO Default
01lh 1st W/R Reserve for other setting -
02h 1st W/R Reserve for other setting -
03h 1st W/R STV_A_Rise[9:8] Phase STV_A[1:0] Overlap_STV_A[2:0] -
04h 1st W/R STV_B_Rise[9:8] Phase_STV_B[1:0] Overlap_STV_B[2:0] -
05h 1st W/R STV_C_Rise[9:8] Phase_STV_CJ[1:0] Overlap_STV_CJ[2:0] -
06h 1st WIR STV_A_Rise[ 7:0] -
07h 1st WIR STV_B_Rise[ 7:0] -
08h 1st WIR STV_C_Rise[ 7:0] -
09h 1st WIR FTI_1_Rise[ 7:0] -
0Ah 1st WIR FTI_2_Rise[ 7:0] -
0Bh 1st WIR FTI_3_Rise[ 7:0] -
0Ch 1st WIR FTI_1 Fall[ 7:0] -
0Dh 1st WIR FTI_2_Fall[ 7:0] -
OEh 1st WIR FTI_3_Fall[ 7:0] -
OFh 1st WIR CLW_1_Rise[ 7:0] -
10h 1st W/R CLW_2 Rise[ 7:0] -
11h 1st W/R Reserve for other setting -
12h 1st W/R Reserve for other setting -
13h 1st WIR CLW_X_Fall[ 7:0] -
14h 1st W/R Reserve for other setting -
15h 1st W/R GPM_R_Stage_i[ 7:0] -
16h 1st W/R GPM_R_Stage_ii[ 7:0] -
17h 1st W/R GPM_F_Stage_i[ 7:0] -
18h 1st W/R GPM_F_Stage_ii[ 7:0] -
19h 1st W/R Reserve for other setting -
1Ah 1st W/R Reserve for other setting -
1Bh 1st WIR Reserve for other setting -
1Ch 1st W/R Reserve for other setting -
1Dh 1st W/R Reserve for other setting -

Reserve
1Eh 1st W/R | GS_ENA CLK_A_Rise[10:8] for other CLK_A_Fall[10:8] -

setting

Reserve Reserve

1Fh 1st W/R | for other CLK_B_Rise[10:8] for other CLK_B_Fall[10:8] -
setting setting

20h 1st W/R CLK_A Rise[ 7:0] -
21h 1st WIR CLK_A_Fall[ 7:0] -
22h 1st WIR CLK B _Rise[ 7:0] -
23h 1st WIR Reserve for other setting -
24h 1st WIR CLK_Keep_ Pos1[7:0] -
25h 1st WIR CLK_Keep_Pos2[7:0] -
26h 1st WIR Reserve for other setting -
27h 1st WIR Reserve for other setting -

CLK_Dis CLK_Ke
28h 1st W/R N CLK_x_Numb[2:0] N Phase_CLK[2:0] -

able ep

29h 1st W/R Reserve for other setting Overlap_CLK[3:0] -
2Ah 1st W/R Reserve for other setting -
2Bh 1st W/R Reserve for other setting -
2Ch 1st W/R Reserve for other setting -
2Dh 1st W/R Reserve for other setting -
2Eh 1st WIR Reserve for other setting -
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2Fh 1st W/R Reserve for other setting -
30h 1st W/R Reserve for other setting -
31h 1st W/R Reserve for other setting -
32h 1st W/R Reserve for other setting -
33h 1st W/R Reserve for other setting -
34h 1st W/R Reserve for other setting -
35h 1st W/R Reserve for other setting -
36h 1st W/R Reserve for other setting -
37h 1st W/R Reserve for other setting -
38h 1st W/R Reserve for other setting -
3%h 1st W/R Reserve for other setting -
3Ah 1st W/R Reserve for other setting -
3Bh 1st W/R Reserve for other setting -
3Ch 1st W/R Reserve for other setting -
3Dh 1st W/R Reserve for other setting -
3Eh 1st W/R Reserve for other setting -
3Fh 1st W/R Reserve for other setting -
40h 1st WIR Reserve for other setting -
41h 1st WIR Reserve for other setting -
42h 1st WIR Reserve for other setting -
43h 1st WIR Reserve for other setting -
44h 1st WIR Reserve for other setting -
GS_ENA : Internal gate reverse function.
GS_ENA Description
0 On
1 Off
CLK_X_Numb[2:0] : Number of CLK reverse.(internal gate reverse function)
CLK_X_Numb[2:0] Number of CLK
000 2
001 4
010 6
011 8
100 10
101 12
110 14
111 16
Description Note: Normally, set CLK_x_Numb[2:0] = Phase_CLK][2:0]
CLK_Disable : reg_CLK_Keep_PosX setting.
CLK_Disable Description
0 Enable
1 Disable
CLK_Keep : CLK toggle continuously.
CLK _Keep Description
0 Not Keep CLK
1 Keep CLK
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FTI_n_Rise[7:0] / CLW_n_Rise[7:0] / CLW_x_Fall[7:0] / FTI_n_Fall[7:0] , n=1~3

GPM_R_Stage_i[ 7:0] / GPM_R_Stage_i[ 7:0] / GPM_F_Stage_i[ 7:0] / GPM_F_Stage_ii[ 7:0] :

FTI_n_Rise[7:0] / CLW_n_Rise[7:0] /
CLW_x_Fall[7:0] / FTI_n_Fall[7:0] /

) . OP_CLK
GPM_R_Stage_i[ 7:0] / GPM_R_Stage_i[ 7:0]/
GPM_F _Stage _i[ 7:0] / GPM_F_Stage _ii[ 7:0]
8600 0* Top cik
801 2* Top cik
802 4* Top cik
8HhFE 508 * Top cLk
8hFF 510 * Top cik

Notel : Top cik : 62.5ns

VS u
Hs || || |

(STV_A Rise |
19810 |

f—(CLK_A_Rise[10]=0y—pm]

CLK_R

|
|
|
I
|
G2 |

1
‘ LW_2¥Rise|
CLK L | l ] | ] |
- I I | [ I | I | I
T I T I P I T I T I
| | Gn1 | | | B MU(CLKJE&-LPU‘:J[W:OJ - | |
I L I L L I L I L
CLK_BR I T [T e e (T B
| L 1 | T [ 1 | T [ T [
r(CLlF _Falf] Gn | | | 4\(‘*? KK:‘(; Erf[“’ ‘““1) Dummy | | | | |
CLK_ BL —=" |..L.. ! : Eht ! L ! ‘ ‘
- [ Yo ke N I I I N T s Miicaiiaitta s T TR N I I
I I I I

| | | | |

CLK_Keep_Pos1,

CLK_Keep_PosZ,

Notes: CLK_R, CLK_BR will keep VGL between CLK_Keep_Pos1 and CLK_A_Rise setting point.

CLK_L, CLK_BL will keep VGL between CLK_Keep_Pos2 and CLK_B_Rise setting point.

Phase_STV_A[1:0] / Phase_STV_B [1:0] / Phase_STV_C [1:0] :

Phase STV_A[1:0] / Phase_STV_B [1:0]/ Phase STV_CJ[1:0] Number of CLK
00 1
01 2
10 3
11 4

Overlap_STV_A[2:0] / Overlap _STV_B [2:0] / Overlap _STV_C [2:0]:

Overlap_STV_A[2:0] / Overlap_STV_BJ[2:0] /Overlap_STV_CJ[2:0]

Overlap of CLK

000

1H
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STV_A_Rise(7:0]
(STV_A_Rise{9:8]

la—1+
|

10
12
14
16
1H
2H
3H
4H
5H
6H
7H
8H

Number of CLK
Overlap of CLK

Dummy

a-Si TFT LCD Single Chip Driver
800(RGB) x 1280 Resolution and 16.7M-color
001
010
011
100
101
110
111

ILITEK

I Love Innovation

Phase_CLK [2:0]
000
001
010
011
100
101
110
111
Overlap_CLK [2:0]
000
001
010
011
100
101
110
111

[2:0] :

CLK_R
CLK_L
Overlap_CLK[1:0] :

Phase_CLK
reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.

Page 224 of 324

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,




ILITEK

I Love Innovation

a-Si TFT LCD Single Chip Driver

800(RGB) x 1280 Resolution and 16.7M-color

ILI9881C-04

VSU

I PP rp [ [ N
DE e Lt p] [ [ [ N
(I N N N N e i e b [ ! I N N B
T N N T T T T T e R R B T o
e T e e O A B B [
(I e T e O E B B [
N T T T T R T B [ I
I T T e O R T B [
e T T O A T B [
I N T O A B B [
e T T e A B B [ I
[ N | [ \ [ L N Lo
[ ok meamo—T | \ [ [ T N [ i Lo
[ | vummy | | GLo [ I N N N | Dummy |
CLKR ) | L— | ‘ I beedecedeceat 11— [ S —
[ L] | [ | [ N N _x_i [
I L [ \ [ [ N T N T [ [
cLk L ' [ D"’I"’"Y I 9 [ T T R [ D”’I"’”y\ [
L o— [ [ : [ R R S N I ——
N | \ | \ L \ —_
[ N N b [ [ \ [ N \ Du,lnmy \
Lo | Doy ! \ ! o ! | P
CLK_BR — [ ‘ \ 1 [ semqmmeeane] [ 1 [
[ N R N <a \ | \ [ S B I L i A raloo)
[ T I R T Dmlnm [ \ [ \ [ [t A Faltzo=of ' Dy
cLK BL ' ! 1o ) [ [ [ b [ [ i
— _ e [ - [ R [
[ N N \\w( T T O [
I | I
I ﬂ I
| GPM_R_Stage_ii | GPM_F_Stage._ii |
I : v | v I
I GPM—R—S;\?S—_'J_ I I GPM_F_Stage_i I
| | GN |
c}.w_x_Rise | CLW_X_Falt
|
! Width = 2H !

Note : CLK_X_Fall:The last clk rising edge position

Restriction To enable this commaikse; eRabée3r€gmmamed (FFh) O must
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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5.6.2. GIP Setting 2 (50h~5Dh)

Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
50h 1st W/R STV _1 MUX[2:0] STV 2 _MUX[2:0] -
51h 1st W/R STV _3 MUX[2:0] STV_4 MUX[2:0] -
52h 1st W/R STV _5 MUX[2:0] STV_6_MUX[2:0] -
53h 1st W/R STV_7_MUX[2:0] STV_8 _MUX[2:0] -
54h 1st W/R STV_9_MUX[2:0] STV_10_MUX][2:0] -
55h 1st W/R STV_11_MUX][2:0] STV_12_MUX][2:0] -
56h 1st W/R CLK_1 _MUX[2:0] CLK_2_MUX[2:0] -
57h 1st W/R CLK_3 _MUX[2:0] CLK_4_MUX[2:0] -
58h 1st W/R CLK_5_MUX[2:0] CLK_6_MUX[2:0] -
59h 1st W/R CLK_7 MUX[2:0] CLK_8 MUX[2:0] -
5Ah 1st W/R CLK_9 MUX[2:0] CLK_10 MUX[2:0] -
5Bh 1st W/R CLK_11 MUX[2:0] CLK_12 MUX[2:0] -
5Ch 1st W/R CLK_13_MUX[2:0] CLK_14 MUX[2:0] -
5Dh 1st WIR CLK_15_MUX[2:0] CLK_16_MUX[2:0] -

Description Change GIP signal timing output pin map.
Restriction To enablethscommand, fAPage 3 Command Set enable register (F
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Address Parameter WIR D7 D6 D5 D4 D3 D2 D1 DO Default
. BACKW . FORWA
5Eh 1st W/R Reserve for other setting Reserve for other setting -
ARDS RDS
5Fh 1st WIR 0 GOUT_01_MUX_FWI4:0] -
60h 1st WIR 0 GOUT_02_MUX_FWI4:0] -
61h 1st WIR 0 GOUT_03_MUX_FWI4:0] -
62h 1st WIR 0 GOUT_04_MUX_FWI4:0] -
63h 1st WIR 0 GOUT_05_MUX_FWI4:0] -
64h 1st WIR 0 GOUT_06_MUX_FWI4:0] -
65h 1st WIR 0 GOUT_07_MUX_FWI4:0] -
66h 1st WIR 0 GOUT_08_MUX_FWI4:0] -
67h 1st WIR 0 GOUT_09_MUX_FWI4:0] -
68h 1st WIR 0 GOUT_10_MUX_FWI4:0] -
69h 1st WIR 0 GOUT_11_MUX_FWI4:0] -
6Ah 1st W/R 0 GOUT_12_MUX_FWI4:0] -
6Bh 1st W/R 0 GOUT_13_MUX_FW[4:0] -
6Ch 1st W/R 0 GOUT_14 MUX_FWI4:0] -
6Dh 1st WIR 0 GOUT_15_MUX_FWI4:0] -
6Eh 1st WIR 0 GOUT_16_MUX_FWI4:0] -
6Fh 1st WIR 0 GOUT_17_MUX_FWI4:0] -
70h 1st WIR 0 GOUT_18_MUX_FWI4:0] -
71h 1st WIR 0 GOUT_19_MUX_FWI4:0] -
72h 1st WIR 0 GOUT_20_MUX_FWI4:0] -
73h 1st W/R 0 GOUT 21 _MUX_FWI4:0] -
74h 1st WIR 0 GOUT 22 _MUX_FWI4:0] -
75h 1st W/R 0 GOUT_01_MUX_BWTI4:0] -
76h 1st W/R 0 GOUT_02_MUX_BWTI4:0] -
77h 1st W/R 0 GOUT_03_MUX_BWT[4:0] -
78h 1st W/R 0 GOUT_04_MUX_BWTI4:0] -
79h 1st WIR 0 GOUT_05_MUX_BW][4:0] -
7Ah 1st WIR 0 GOUT_06_MUX_BW][4:0] -
7Bh 1st WIR 0 GOUT_07_MUX_BW][4:0] -
7Ch 1st WIR 0 GOUT_08_MUX_BW][4:0] -
7Dh 1st WIR 0 GOUT_09_MUX_BW][4:0] -
7Eh 1st WIR 0 GOUT_10_MUX_BW][4:0] -
7Fh 1st WIR 0 GOUT_11_MUX_BWIJ4:0] -
80h 1st W/R 0 GOUT_12_MUX_BW][4:0] -
81h 1st W/R 0 GOUT_13_MUX_BWTI4:0] -
82h 1st W/R 0 GOUT_14 MUX_BWI[4:0] -
83h 1st W/R 0 GOUT_15_MUX_BWTI4:0] -
84h 1st W/R 0 GOUT_16_MUX_BWTI4:0] -
85h 1st WIR 0 GOUT_17_MUX_BW][4:0] -
86h 1st WIR 0 GOUT_18_MUX_BW][4:0] -
87h 1st WIR 0 GOUT_19 MUX_BW][4:0] -
88h 1st WIR 0 GOUT_20_MUX_BW][4:0] -
89%h 1st WIR 0 GOUT_21_MUX_BW][4:0] -
8Ah 1st WIR 0 GOUT_22_MUX_BW][4:0] -
BACKWARDS : Backward Scan Exchange Mode.
BACKWARDS Description
Description 0 Original
1 Exchange
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FORWARDS : Forward Scan Exchange Mode.

FORWARDS Description
0 Original
1 Exchange

GOUT_XX_MUX_FWI[4:0] / GOUT_XX_MUX_BWT[4:0] : These setting are the output status of GOUT[1:44].

GOUT_XX_MUX_FWI4:0]
/ Description
GOUT_XX_MUX_BW][4:0]
00oh If the GS=0, the setting is VGL, or if GS=1, the
setting is VGH
01h If the GS=0, the setting is VGH, or if GS=1, the
setting is VGL
02h VGL
03h GND
04h VSP
05h VGH
06h MUX2_STVAL OUT
07h MUX2_STVA3_OUT
08h MUX2_STVB1 OUT
09h MUX2 STVB3 OUT
0Ah MUX2_STVC1_OUT
0Bh MUX2_STVC3 OUT
0Ch MUX2_CLKA1 OUT
0Dh MUX2_CLKA3 OUT
OEh MUX2_CLKA5 OUT
OFh MUX2_CLKA7 OUT
10h MUX2_CLKA9 OUT
11h MUX2_ CLKAl1l OUT
12h MUX2_ CLKA13 _OUT
13h MUX2_ CLKA15 OUT
14h reserved
15h reserved
16h reserved
17h reserved

Note : XX mean from 01 to 22.

Restriction To enable this command, fAPage 3 Command Set enable r
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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5.6.4. EXTC Command Set Enable Register (FFh)

Command Page Page 3
1st w 1 0 0 1 1 0 0 0 98h
FFh 2nd w 1 0 0 0 0 0 0 1 81lh
3rd w PAGE[7:0] 03h
PAGE[7:0]: Set the command page.
00h Page 0
01lh Page 1
02h Page 2
03h Page 3
04h Page 4
05h Page 5
Description 06h Page 6
07h Page 7
08h Page 8
09h Page 9
OAh Page 10
Others Reserved
Set the register, 1% Parameter = 98h, 2" Parameter = 81h, 3" Parameter =P a ge value to enabl ¢
available
See section 5.1 Command Flowo .
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 03h
S/W Reset 03h
H/W Reset 03h
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5.7. Page 4 Command Description
5.7.1. DSI Lanes Control (O0h)

Command Page

MIPI_LA
00h 1st WIR - 0 0 0 0 0 0 0 80h
NE_SEL
MIPI_LANE_SEL: MIPI DSI lane number selection
Description
Note: When use this setting, please reference to chapter 4.1 fDSI System Interfacea
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 80h
S/W Reset 80h
H/W Reset 80h
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5.7.2. SSC Function (0Bh,0Eh)

Command Page

SSC_DI
0Bh 1st WIR G EN SSC_DIG_STEP[2:0] 0 0 0 0 00h
OEh 1st WIR SSC_DIG_CNT[7:0] 00h
SSC_DIG_EN : Enable/disable the SSC(Spread Spectrum Clock) function.
SSC_DIG_STEP[2:0] : Set SSC parameter.
SSC_DIG_CNT[7:0] : Set SSC parameter.
peserpten [ ssc [ addessosh | AddressoEn |
11% 80h 17h
2% 90h 0Bh
Others Reserved Reserved
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 00h_00h
S/W Reset 00h_00h
H/W Reset 00h_00h
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5.7.3. Charge-Pump Setting (21h)

Command Page

DMY_PU
21h 1st W/R - 0 1 1 0 0 0 0 BOh
MP
DMY_PUMP: Control the driver behavior when host stop transferring video data.
Description 0 Charge-Pump VGH/VGL keep pumping and display
shows smallest gamma voltage
1 Charge-Pump VGH/VGL keep pumping
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence BOh
S/W Reset BOh
H/W Reset BOh
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Command Page
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26h 1st

WIR

DET_TOLERANCE_OP[3:0] 0 1 1

76h

Description

DET_TOLERANCE_OP[3:0]: Control internal SD timing between latchl load into latch2.

0000

62.5ns x 1

0001

62.5ns x 2

é

é

1111

62.5ns x 16

Restriction

None

Register

Availability

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

Default

Power On Sequence 76h

S/W Reset

76h

H/W Reset

76h
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5.7.5. Touch Synchronization Timing Adjust (27h~2Ah)

Command Page Page 4

HFP_HB | VS_PW_
TOUCH_OPT[1:0] VSODI[1:0] HSOM[L:0]
P_OPT OPT
28h 1st WIR HSODI[7:0] 05h
29h 1st WIR HSOHW[7:0] 19h
VS_OUT | HS_OUT | VS_OUT | HS_ouT
2Ah 1st W/R 0 0 STB_EN 0 Foh
_EN _EN _POL _POL

This command controls the synchronization output. This function is able to use when Pagel_R29h=01h.

TOUCH_OPT[1:0]: Select the Output Mode of synchronization (time scale: internal Top cix)

Oh Off

1h VFP+VBP
2h Adjustable for VSOUT / HsouTNete2)
sh VFP+VBP / HFP+HBP

VSOD[1:0]: Set the VSOUT delay timing (time scale: internal Top_cik)

0 line (First line of back porch)

1h 1line
2h 2 line
3h 3line

HSOMI[1:0]: Set the HSOUT active period (time scale: internal Top cik)

VACT Period + VFP + VBP
1h VACT Period
2h VFP+VBP
3h Reserved

HFP_HBP_OPT: Select the output source for HSOUT

Prebuf-Source
1 HSsouTM*e2

Description

VS_PW_OPT: Set the pulse width of VSOUT

pulse width = 1H

During transition from display off to display on : pulse width = 3H
During transition from display on to display off : pulse width = 2H
Otherwise : pulse width = 1H

[

HSOD[7:0]: Set HSOUT delay timing (time scale: internal Top cix)

Oclk
1h lclk
2h 2clk

FDh 253clk
FEh 254clk
FFh 255clk

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.
Page 234 of 324




ILITEK

I Love Innovation

a-Si TFT LCD Single Chip Driver
800(RGB) x 1280 Resolution and 16.7M-color ”— |9881C'O4

HSOHW([7:0]: Set the high width of HSOUT (time scale: internal Top cik)

HSOHWI[1:0] Description
Oh Reserved
1h 1clk
2h 2clk

FDh 253clk
FEh 254clk
FFh 255clk

VS_OUT_EN: VS signal output enable (1: enable, 0: disable)
HS_OUT_EN: HS signal output enable (1: enable, 0: disable)
VS_OUT_POL: VS signal polarity (1: non-inversion, 0: inversion)
HS_OUT_POL: HS signal polarity (1: non-inversion, O: inversion)
STB_EN: touch option

Note 1: Top cik: 32ns

Note 2: When use this setting, please reference to chapter 16 fiTouch Synchronization Signala

Restriction None
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value

Default Power On Sequence 00h_05h_19h FOh

S/W Reset 00h_05h_19h_FOh

H/W Reset 00h_05h_19h_FOh
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5.7.6. BIST Mode Function (2Dh,2Fh)

Command Page Page 4
2Dh 1st W/R FRM_PT[7:0] FFh
FRM_E
2Fh 1st WIR 0 0 FRM_CYC[1:0] 0 0 0 N_ 00h

FRM_PT[7:0]: Enable/disable the pattern

FRM_PT[O] White
FRM_PT[1] Black
FRM_PTI[2] Red
FRM_PT[3] Green
FRM_PTI[4] Blue
FRM_PT[5] Gray128
FRM_PTI[6] Gray127
FRM_PT[7] V-Color bar
Description See al so 7BIST MddeoFurstiono

FRM_CYCJ1:0]: Set scan cycle of each pattern

Oh 64 frames
1h 128 frames
2h 256 frames
3h 512 frames

FRM_EN: Enable/disable BIST mode function

.‘

Normal display
Enable BIST mode

Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence FFh 00h
S/W Reset EFh 00h
H/W Reset FFh_00h
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5.7.7. Source Timing Setting (35h)

Command Page

35h 1st WIR 0 0 0 1 HZ_OPT 1 1 1 17h

HZ_OPT: Maximum source OP drive time.

Description 0 Disable
1 Enable
(Before enable this function , set Page4_R3Ah_D[7]=0)
Restriction None

Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Power On Sequence 17h

Default
S/W Reset 17h
H/W Reset 17h
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5.7.8. Power Saving Control (3Ah)

Command Page

3Ah 1st W/R PS _EN PCST[6:0] Adh
PS_EN: Source power saving enable
0 Disable
1 Enable
PCST[6:0]: Control power saving period
Description [ Posmeol [ Descipion |
0000000 62.5ns x 1
0000001 62.5ns x 2
0000010 62.5ns x 3
é é
0100100 62.5ns x 37
Others Inhibited
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence A4h
S/W Reset Adh
H/W Reset Adh
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5.7.9. Power Control 1 (69h)

Command Page

69h 1st W/R 1 CP_VCL_CLP_OPTION_PRE[2:0] 0 1 1 1 D7h
CP_VCL_CLP_OPTION_PRE[2:0]: Set VCL clamp level.
Oh -3.0v
1lh -2.9V
o 2h -2.8V
Description 3ah o7V
4h -2.6V
5h -2.5V
6h -2.4V
7h -2.3V
Restriction None

Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Default Power On Sequence D7h

S/W Reset D7h

H/W Reset D7h
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5.7.10. Power Control 2 (6Eh)

Command Page

DI_PWR
6Eh 1st W/R 0 - REG1_VRH_CP[5:0] 6Ah
REG
DI_PWR_REG: Select the input power mode.
Power Mode 2A
0 0 0 1 External VDDI, VSP and VSN
(vCI=vsp) et
1 0 0 1 Power Mode 4
External VDDI, VCI, VSP and VSN
X 0 1 0 Power Mode 3
External VDDI and VCI (IL14003)
prohibited -
Note 1: VCI and VSP pads must be connected by external metal path.
REG1_VRH_CP[5:0]: Set VGH clamp level. (0.18V/step)
o 03h 7.98
Description
04h 8.16
05h 8.34
06h 8.52
07h 8.7
08h 8.88
29h 14.82
2Ah 15
2Bh 15.18
3%9h 17.7
3Ah 17.88
3Bh 18.06
Other Reserved
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 6Ah
S/W Reset 6Ah
H/W Reset 6Ah
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5.7.11. Power Control 3 (6Fh)

Command Page

6Fh 1st W/R 0 DI_CP_VGH_BHJ2:0] DI_CP_VGL_BL[2:0] 0 34h
DI_CP_VGH_BH][2:0]: Set the factor used in the step-up circuits for VGH.
Select the optimal step-up factor for the operating voltage. To reduce power consumption, set a smaller factor.

Reserved Reserved
1lh 2*VSP 2*VSP C21P/N + C22P/N (option)
2h 2.5*VSP 3*VSP C21P/N + C22P/N (option)
3h 3*VSP 3*VSP C21P/N + C22P/N (option)
4h 3.5*VSP 4*VSP C21P/N + C22P/N
5h 4*/SP 4*/SP C21P/N + C22P/N
6h 4.5*VSP 5*VSP C21P/N + C22P/N
7h 5*VSP 5*VSP C21P/N + C22P/N

Description
DI_CP_VGL_BL[2:0]: Set the factor used in the step-up circuits for VGL. Select the optimal step-up factor for the
operating voltage. To reduce power consumption, set a smaller factor.

-1.5*VSP -2*VSP C23P/N + C24P/N (option)
1h -2*VSP -2*VSP C23P/N + C24P/N (option)
2h -2.5*VSP -3*VSP C23P/N + C24P/N (option)
3h -3*VSP -3*VSP C23P/N + C24P/N (option)
4h -3.5*VSP -4*VSP C23P/N + C24PIN
5h -4*VSP -4*\VSP C23P/N + C24P/N
6h -4.5*VSP -5*VSP C23P/N + C24P/N
7h -5*VSP -5*VSP C23P/N + C24P/N

Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 34h
S/W Reset 34h
H/W Reset 34h
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5.7.12. VREG1/2 Setting (7Ah)

Command Page

DI_REG_
7Ah 1st WIR 0 0 0 REG1_E 0 0 0 0 00h
N_CAP

DI_REG_REG1_EN_CAP: Using VREG1/2 external caps(1uF) enable

pesciption [ DLREG REGLENCAP [~ Descipion |
1

IC uses VREG1/2 caps(1uF) at FPC
I C doesn6t use VREG1/

Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
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5.7.13. LVD Function 1 (87h)

Command Page

87h 1st

WIR

DI_LVD_CTL[3:0] 1 0 1

BAh

Description

DI_LVD_CTL[3:0]: The sensitivity adjustment of detecting when battery is removed and power voltage is low.

1111 sensitivity high
1011 sensitivity medium

0010 sensitivity low
0000 disable detecting
Others Inhibited

Restriction

None

Register

Availability

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

Default

Power On Sequence BAh
S/W Reset BAh
H/W Reset BAh
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5.7.14. LVD Function 2 (88h)

Command Page

DIS_LVD
88h 1st WIR - 0 0 0 1 0 1 1 8Bh
CHK
DIS_LVD_CHK: LVD check function control.
escripton [osivocrk [ pesspion ]
0 When LVD is detected, IC will directly turn off pump power and go into sleep in sequence
When LVD is detected, IC will go into normal power-off/sleep in sequence
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 8Bh
S/W Reset 8Bh
H/W Reset 8Bh
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5.7.15. VCOM Control (8Bh)

Command Page

8Bh 1st W/R 1 1 1 0 _SELO_E 0 1 1 E3h
DI_VCM_SELO_EN: Set the VCOM output mode.
0 0 Set VCOM level by VCM1[8:0]
Description 0 1 Set VCOM level by VCM2[8:0]
1 0 VCOM =0V
1 1 VCOM = 0V
Not e: P 1 e a sbet.2 Set Pansel @paratiendVlode and Data Complement Setting (22h)o
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence E3h
S/W Reset E3h
H/W Reset E3h
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5.7.16. Power Control 4 (8Ch~8Dh)

Command Page

8Dh 1st W/R 0 DI_VCOM_CP_VGLCLP[6:0] 14h
DI_VCOM_CP_VGLCLP[6:0]: Set VGL clamp level. (0.18V/step)
| DLVCOM.CPVGLCLPIGO] [ VGLcamplevel() |
03h -6.99
04h -7.17
05h -7.35
06h -7.53
07h -7.71
08h -7.89
09h -8.07
0Ah -8.25
0Bh -8.43
0oCh -8.61
Description 0Dh -8.79
OEh -8.97
OFh -9.15
10h -9.33
11h -9.51
12h -9.69
13h -9.87
14h -10.05
15h -10.23
3Fh -17.79
40h -17.97
41h -18.15
Others Reserved
Restriction None
[ saws [ vailabiiy |
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
[ saws [ oefautvaue |
Default Power On Sequence 14h
S/W Reset 14h
H/W Reset 14h
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5.7.17. Reload Gamma Setting (B2h)

Command Page

RELOAD | RELOAD
B2h 1st W/R | _GMA_E | GMA_LI 0 1 0 0 0 1 D1h
N NES_EN

RELOAD_GMA_EN: Gamma setting reload enable when IC operates at sleep-out state.

Disable

1 Enable

Description

RELOAD_GMA_LINE8_EN: Gamma setting reload at the period of 8 line when IC operates at sleep-out state.

.|

Disable
Enable

Restriction None

Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Power On Sequence Dih
S/W Reset Di1h
H/W Reset Di1h

Default
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5.7.18. Gamma Bias Level (B5h)

Command Page

ILI9881C-04

B5h 1st WI/R 0 0 0 DI_GMA_GAPJ[2:0] 02h
DI_GMA_GAP[2:0]: Control the gamma bias level.
Description 111 High
110 Medium High
010 Default value
Others inhibited
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 02h
S/W Reset 02h
H/W Reset 02h
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5.7.19. Temperature Detecting Setting 1 (BBh~C2h)

Command Page Page 4
EN_TEM
BBh 1st W/R | P_PROC 0 CP_VGH_TAP_CI[5:0] 1Eh
ESS
BCh 1st W/R 0 0 CP_VGH_TAP_L[5:0] 1Eh
BDh 1st W/R 0 0 CP_VGH_TAP_M[5:0] 1Eh
BEh 1st WIR 0 0 CP_VGH_TAP_H[5:0] 1Eh
BFh 1st WIR VCOM_CJ[7:0] 4Ch
COh 1st WIR VCOM_L[7:0] 4Ch
Cih 1st WIR VCOM_M[7:0] 4Ch
C2h 1st WIR VCOM_H[7:0] 4Ch
EN_TEMP_PROCESS / EN_TS: Enable/Disable Temperature Detecting function.
0 0 Disable
Enable
Other Reserved
CP_VGH_TAP_C[5:0]: Set VGH clamp level for Temp_Cold. (0.18V/step)
CP_VGH_TAP_L[5:0]: Set VGH clamp level for Temp_Low. (0.18V/step)
CP_VGH_TAP_MI[5:0]: Set VGH clamp level for Temp_Middle. (0.18V/step)
CP_VGH_TAP_H[5:0]: Set VGH clamp level for Temp_High. (0.18V/step)
03h 7.98
04h 8.16
05h 8.34
Description 06h 8.52
07h 8.7
08h 8.88
28h 14.64
29h 14.82
2Ah 15
2Bh 15.18
2Ch 15.36
37h 17.34
38h 17.52
39h 17.7
3Ah 17.88
3Bh 18.06
Other Reserved

VCOM_CJ[8:0]: Set the VCOM level for Temp_Cold.

VCOM_L[8:0]: Set the VCOM level for Temp_Low.
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VCOM_M[8:0]: Set the VCOM level for Temp_Middle.

VCOM_H[8:0]: Set the VCOM level for Temp_High.

VCOM_CJ[8:0]
\\llgg’\'\:_—;[[z%]] VCOM voltage (V)
VCOM_HI[8:0]
010h -0.204
011h -0.216
012h -0.228
013h -0.24
014h -0.252
015h -0.264
07Ah -1.476
07Bh -1.488
07Ch -1.5
149h -3.96
14Ah -3.972
14Bh -3.984
14Ch -3.996
14Dh -4.008
Others Reserved
Restriction None
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 1Eh_1Eh_1Eh_1Eh_4Ch_4Ch_4Ch_4Ch
S/W Reset 1Eh_1Eh 1Eh 1Eh 4Ch_4Ch_4Ch_4Ch
H/W Reset 1Eh_1Eh 1Eh 1Eh 4Ch_4Ch_4Ch_4Ch
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5.7.20. Read VCOM OTP Data (C4h~C7h)

ILI9881C-04

Command Page ‘ Page 4
OTP_VC
C4h 1st R 0 0 0 0 0 0 - 00h
M1[8]
C5h 1st R OTP_VCM1[7:0] 7Bh
OTP_VC
Céh 1st R 0 0 0 0 0 0 - 00h
M2[8]

C7h 1st R OTP_VCM2[7:0] 7Bh
OTP_VCM1[8:0]: Read the VCOM1 OTP data used for vertical forward scan (GS_PANEL= 1 )0whén NV memory is
programmed. (12mV/step)

OTP_VCM2[8:0]: Read the VCOM2 OTP data used for vertical backward scan (GS_PANEL=  L)dvthen NV memory
is programmed. (12mV/step)
010h -0.204
011h -0.216
012h -0.228
013h -0.24
014h -0.252
015h -0.264
Description . .
07Ah -1.476
07Bh -1.488
07Ch -1.5
149h -3.96
14Ah -3.972
14Bh -3.984
14Ch -3.996
14Dh -4.008
Others Reserved
Note: VCOM “ VSN + 0.5V
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
NormallMode On, Idle Mode On{JSleep
Availability o Yes
ut
Sleep In Yes
Power On Sequence 00h_7Bh_00h_7Bh
Default

S/W Reslt

00h_7Bh_00h_7Bh

H/W Reset

00h_7Bh_00h_7Bh
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5.7.21. Temperature Detecting Setting 2 (C8h~CEh)

Page 4

ILI9881C-04

Address Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
Csh 1st W/R TS_THO[7:0] 00h
Coh 1st W/R TS _TH1[7:0] 00h
CAh 1st W/R TS_TH2[7:0] 00h
CBh 1st WI/R TS_TH3[7:0] 00h
CCh 1st WI/R TS_THO[9:8] | TS_TH1[9:8] TS_TH2[9:8] | TS_TH3[9:8] 00h
CDh 1st WI/R TS_DEBT_OPT[3:0] TS_HYST_OPT[3:0] 02h

VCOM_ | VCOM_L | VCOM_ VCOM_
CEh 1st W/R EN_TS 1 0 0 04h
clg] [8] M[8] HI[8]
TS_THO[9:0]: Set the temperature detecting range threshold for Temp_Cold.
TS_TH1[9:0]: Set the temperature detecting range threshold for Temp_Low.
TS_TH2[9:0]: Set the temperature detecting range threshold for Temp_Middle.
Description TS_TH3[9:0]: Set the temperature detecting range threshold for Temp_High.
TS_DEBT_OPT[3:0]: Set the de-bounce of temperature detecting range.
TS_HYST_OPT[3:0]: Set the hysteresis of temperature detecting range.
Restriction None
_ Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h_00h _00h 00h _00h 02h _04h
S/W Reset 00h_00h _00h _00h _00h _02h _04h
H/W Reset 00h_00h _00h _00h _00h _02h _04h
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5.7.22. OTP Control (D7h)

Command Page

OTP_PA
D7h 1st WI/R 0 0 0 TI: PROG_SEL[1:0] 0 0 1Ch
OTP_PATH:
Internal VGH Programming
External MTP_PWR Programming
Description PROG_SEL[1:0]:
Inhibited
1lh Internal Programming Setting (Best Setting)
2h Inhibited
3h Internal Programming Setting (Default)
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence
S/W Reset 1Ch
H/W Reset 1Ch
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5.7.23. EXTC Command Set Enable Register (FFh)

Command Page Page 4
1st w 1 0 0 1 1 0 0 0 98h
FFh 2nd w 1 0 0 0 0 0 0 1 81lh
3rd W PAGE[7:0] 04h
PAGE[7:0]: Set the command page.
00h Page 0
01lh Page 1
02h Page 2
03h Page 3
04h Page 4
05h Page 5
Description o6h Page 6
07h Page 7
08h Page 8
09h Page 9
OAh Page 10
Others Reserved
Set the register, 1% Parameter = 98h, 2" Parameter = 81h, 3 Parameter = Page valueto enabl e fAPage
available
See section 5.1 Command Flowo .
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 04h
S/W Reset 04h
H/W Reset 04h
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5.8. Page 5 Command Description
5.8.1. Fine Digital Gamma Control 1 (O00h~5Bh)

Address | Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
00h 1st W/R FineOffsetR00[5:0] GRPR_OP0[9:8] XX
01h 1st W/R GRPR_OP0[7:0] XX
02h 1st W/R FineOffsetR01[5:0] | GRPR_OP1[9:8] XX
03h 1st WI/R GRPR_OP1[7:0] XX
04h 1st WI/R FineOffsetR02[5:0] | GRPR_OP2[9:8] XX
05h 1st WI/R GRPR_OP2[7:0] XX
06h 1st WI/R FineOffsetR03[5:0] | GRPR_OP3[9:8] XX
07h 1st WI/R GRPR_OP3[7:0] XX
08h 1st WI/R FineOffsetR04[5:0] | GRPR_OP4[9:8] XX
09h 1st W/R GRPR_OP4[7:0] XX
0Ah 1st W/R FineOffsetR05[5:0] | GRPR_OP5[9:8] XX
0Bh 1st W/R GRPR_OP5[7:0] XX
0Ch 1st WI/R FineOffsetR06[5:0] | GRPR_OP6[9:8] XX
0Dh 1st W/R GRPR_OP6[7:0] XX
OEh 1st WIR FineOffsetR07[5:0] | GRPR_OP7[9:8] XX
OFh 1st WI/R GRPR_OP7[7:0] XX
10h 1st WI/R FineOffsetR08[5:0] | GRPR_OP8|9:8] XX
11h 1st WI/R GRPR_OP8[7:0] XX
12h 1st WI/R FineOffsetR09[5:0] | GRPR_OP9[9:8] XX
13h 1st WI/R GRPR_OP9[7:0] XX
14h 1st WI/R FineOffsetR10[5:0] | GRPR_OP10[9:8] XX
15h 1st WIR GRPR_OP10[7:0] XX
16h 1st WIR FineOffsetR11[5:0] | GRPR_OP11[9:8] XX
17h 1st WIR GRPR_OP11[7:0] XX
18h 1st WIR FineOffsetR12[5:0] | GRPR_OP12[9:8] XX
19h 1st WIR GRPR_OP12[7:0] XX
1Ah 1st WIR FineOffsetR13[5:0] | GRPR_OP13[9:8] XX
1Bh 1st WI/R GRPR_OP13[7:0] XX
1Ch 1st WI/R FineOffsetR14[5:0] | GRPR_0OP14[9:8] XX
1Dh 1st WI/R GRPR_OP14[7:0] XX
1Eh 1st WI/R FineOffsetR15[5:0] | GRPR_OP15[9:8] XX
1Fh 1st WI/R GRPR_OP15[7:0] XX
20h 1st WI/R FineOffsetR16[5:0] | GRPR_0OP16[9:8] XX
21h 1st W/R GRPR_OP16[7:0] XX
22h 1st WIR FineOffsetR17[5:0] | GRPR_OP17[9:8] XX
23h 1st W/R GRPR_OP17[7:0] XX
24h 1st WIR FineOffsetR18[5:0] | GRPR_OP18[9:8] XX
25h 1st W/R GRPR_OP18[7:0] XX
26h 1st WIR FineOffsetR19[5:0] | GRPR_OP19[9:8] XX
27h 1st WI/R GRPR_OP19[7:0] XX
28h 1st WIR FineOffsetR20[5:0] | GRPR OP20[9:8] XX
2%h 1st WI/R GRPR_OP20[7:0] XX
2Ah 1st W/R FineOffsetR21[5:0] | GRPR_0OP21[9:8] XX
2Bh 1st WI/R GRPR_OP21[7:0] XX
2Ch 1st W/R FineOffsetR22[5:0] | GRPR_OP22[9:8] XX
2Dh 1st W/R GRPR_OP22[7:0] XX
2Eh 1st WIR FineOffsetR23[5:0] | GRPR_OP23[9:8] XX
2Fh 1st W/R GRPR_OP23[7:0] XX
30h 1st WIR FineOffsetR24[5:0] | GRPR_OP24[9:8] XX
31h 1st W/R GRPR_OP24[7:0] XX
32h 1st WIR FineOffsetR25[5:0] | GRPR_OP25[9:8] XX
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33h 1st WIR GRPR_OP25[7:0] XX
34h 1st WIR FineOffsetR26[5:0] | GRPR OP26[9:8] XX
35h 1st WIR GRPR_OP26[7:0] XX
36h 1st WIR FineOffsetR27[5:0] | GRPR OP27[9:8] XX
37h 1st WIR GRPR_OP27[7:0] XX
38h 1st WIR FineOffsetR28[5:0] | GRPR OP28[9:8] XX
3%h 1st WIR GRPR_OP28[7:0] XX
3Ah 1st WIR o | o | o | o | o | o | crer oP299sg] XX
3Bh 1st WIR GRPR_OP29[7:0] XX
3ch 1st WIR o | o | o | o | o | o | crer OP309sg] XX
3Dh 1st WIR GRPR_OP30[7:0] XX
3Eh 1st WIR o | o | o | o o | o | crer oP3iasg XX
3Fh 1st WIR GRPR_OP31[7:0] XX
40h 1st WIR o | o | o | o | o | o | creroOP32098 XX
41h 1st WIR GRPR_OP32[7:0] XX
42h 1st WIR o | o | o | o | o | o | crrroOP339g XX
43h 1st GRPR_OP33[7:0] XX
44h 1st WIR o | o | o | o | o | o | crer oOP349sg XX
45h 1st GRPR_OP34[7:0] XX
46h 1st WIR o | o | o | o o | o | GRPR OP35[9:] XX
47h 1st WIR GRPR_OP35[7:0] XX
48h 1st WIR o | o | o | o | o | o | crer oP36[98 XX
49h 1st WIR GRPR_OP36[7:0] XX
4Ah 1st WIR o | o | o | o | o | o | creropP3798 XX
4Bh 1st WIR GRPR_OP37[7:0] XX
4ch 1st WIR o | o | o | o | o | o | crerR OP3g9sg] XX
4Dh 1st WIR GRPR_OP38[7:0] XX
4Eh 1st WIR o | o | o | o | o | o | crPrR OP399sg] XX
4Fh 1st WIR GRPR_OP39[7:0] XX
50h 1st WIR o | o | o | o | o | o | crerR oPaoesg] XX
51h 1st WIR GRPR_OP40[7:0] XX
52h 1st WIR o | o | o | o | o | o | creroPaiesg XX
53h 1st WIR GRPR_OP41[7:0] XX
54h 1st WIR o | o | o | o o | o | GRPR oPaos] XX
55h 1st WIR GRPR_OP42[7:0] XX
56h 1st WIR o | o | o | o | o | o | crerOP4393 XX
57h 1st WIR GRPR_OP43[7:0] XX
58h 1st WIR o | o | o | o | o | o | crPrR OP44esg] XX
50h 1st WIR GRPR_OP44[7:0] XX
5Ah 1st WIR o | o | o | o | o | o | crerOP4s[9g] XX
5Bh 1st WIR GRPR_OP45[7:0] XX

1st W 1 0 0 1 1 0 0 0 98
FFh 2nd W 1 0 0 0 0 0 0 1 81

3rd w Page[7:0] 05

Description GRPR_OP0[9:0]~GRPR_OP45[9:0]: Digital Gamma Macro-adjustment registers for red gamma curve.
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Setting Digital Gamma Control 1

Register 1st parameter 2nd parameter | 3rd parameter
Address Devicecodel | Device code 2 Page select
FFh 98h 81h 05h
P Case?2 v
Casel
(Thefirst timeto set Digital Gamma Control)

Command Sequence (by order)
Set register 00h = XXh
Set register 01h = XXh

Y

Set register 5Bh = XXh
XXh = Digital Gamma adjustment

One pair of commands(even and odd) must
be written for arevised digital gamma point
Example: modify GRPR_OP26 = 123h

» 123h = Digital Gamma adjustment
Stepl: set register 34h(even) = 01h
Step2: set register 35h(odd) = 23h

(Other registers still keep orginal value)

Digital Gamma Control 1

A

Setting finished
Restriction None
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h_00h_...00h_00h
Default
S/W Reset 00h_00h_...00h_00h
H/W Reset 00h_00h_...00h_00h
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5.8.2. Digital 3 Gamma Enable (85h)

Command Page

85h 1st WIR 0 1 0 0 EN_3G 0 0 0 40h
En_3G:
Description 0 : digital 3 gamma disable
1: digital 3 gamma enable
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 40h
S/W Reset 40h
H/W Reset 40h
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5.8.3. EXTC Command Set Enable Register (FFh)

Command Page Page 5
1st w 1 0 0 1 1 0 0 0 98h
FFh 2nd W 1 0 0 0 0 0 0 1 81lh
3rd w PAGE[7:0] 05h
PAGE][7:0]: Set the command page.
00h Page 0
01lh Page 1
02h Page 2
03h Page 3
04h Page 4
05h Page 5
Description 06h Page 6
07h Page 7
08h Page 8
09h Page 9
OAh Page 10
Others Reserved
Set the register, 1% Parameter = 98h, 2" Parameter = 81h, 3" Parameter =P a ge value to enabl ¢
available
See section 5.1 Command Flowo
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 05h
S/W Reset 05h
H/W Reset 05h
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5.9. Page 6 Command Description
5.9.1. Fine Digital Gamma Control 2 (O0Oh~5Bh)

Address | Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
00h 1st WIR FineOffsetG00[5:0] GRPG_OP0[9:8] XX
01h 1st WIR GRPG_OPOQ[7:0] XX
02h 1st WIR FineOffsetG01[5:0] | GRPG_OP1[9:8] XX
03h 1st WIR GRPG_OP1[7:0] XX
04h 1st WIR FineOffsetG02[5:0] |  GRPG OP2[9:8] XX
05h 1st WIR GRPG_OP2[7:0] XX
06h 1st WIR FineOffsetG03[5:0] |  GRPG OP3[9:8] XX
07h 1st WIR GRPG_OP3[7:0] XX
08h 1st WIR FineOffsetG04[5:0] |  GRPG_OP4[9:8] XX
09h 1st WIR GRPG_OP4[7:0] XX
0Ah 1st WIR FineOffsetG05[5:0] | GRPG_OP5[9:8] XX
0Bh 1st WIR GRPG_OP5[7:0] XX
0Ch 1st WIR FineOffsetG06[5:0] | GRPG_OP6[9:8] XX
0Dh 1st WIR GRPG_OP6[7:0] XX
OEh 1st WIR FineOffsetG07[5:0] | GRPG_OP7[9:8] XX
OFh 1st WIR GRPG_OP7[7:0] XX
10h 1st WIR FineOffsetGO8[5:0] |  GRPG OP8[9:g] XX
11h 1st WIR GRPG_OP8[7:0] XX
12h 1st WIR FineOffsetG09[5:0] |  GRPG OP9[9:g] XX
13h 1st WIR GRPG_OP9[7:0] XX
14h 1st WI/R FineOffsetG10[5:0] | GRPG_OP10[9:8] XX
15h 1st WIR GRPG_OP10[7:0] XX
16h 1st WIR FineOffsetG11[5:0] | GRPG_OP11[9:8] XX
17h 1st WIR GRPG_OP11[7:0] XX
18h 1st WIR FineOffsetG12[5:0] | GRPG_OP12[9:8] XX
19h 1st WIR GRPG_OP12[7:0] XX
1Ah 1st WIR FineOffsetG13[5:0] | GRPG_OP13[9:8] XX
1Bh 1st WIR GRPG_OP13[7:0] XX
1Ch 1st WI/R FineOffsetG14[5:0] | GRPG_OP14[9:8] XX
1Dh 1st WI/R GRPG_OP14[7:0] XX
1Eh 1st WI/R FineOffsetG15[5:0] | GRPG_OP15[9:8] XX
1Fh 1st WI/R GRPG_OP15[7:0] XX
20h 1st WIR FineOffsetG16[5:0] | GRPG_OP16[9:8] XX
21h 1st W/R GRPG_OP16[7:0] XX
22h 1st WIR FineOffsetG17[5:0] | GRPG_OP17[9:8] XX
23h 1st W/R GRPG_OP17[7:0] XX
24h 1st WIR FineOffsetG18[5:0] | GRPG_OP18[9:8] XX
25h 1st W/R GRPG_OP18[7:0] XX
26h 1st W/R FineOffsetG19[5:0] | GRPG_OP19[9:8] XX
27h 1st WIR GRPG_OP19[7:0] XX
28h 1st WI/R FineOffsetG20[5:0] | GRPG_OP20[9:8] XX
29h 1st WIR GRPG_OP20[7:0] XX
2Ah 1st WIR FineOffsetG21[5:0] | GRPG OP21[9:8] XX
2Bh 1st WIR GRPG_OP21[7:0] XX
2Ch 1st WIR FineOffsetG22[5:0] | GRPG OP22[9:8] XX
2Dh 1st W/R GRPG_OP22[7:0] XX
2Eh 1st WIR FineOffsetG23[5:0] | GRPG_OP23[9:8] XX
2Fh 1st W/R GRPG_OP23[7:0] XX
30h 1st WIR FineOffsetG24[5:0] | GRPG_0OP24[9:8] XX
31h 1st W/R GRPG_OP24[7:0] XX
32h 1st WIR FineOffsetG25[5:0] | GRPG_OP25[9:8] XX
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33h 1st WIR GRPG_OP25[7:0] XX
34h 1st WIR FineOffsetG26[5:0] | GRPG_OP26[9:8] XX
35h 1st WIR GRPG_OP26[7:0] XX
36h 1st WIR FineOffsetG27[5:0] | GRPG_oP27[9:8] XX
37h 1st WIR GRPG_OP27[7:0] XX
38h 1st WIR FineOffsetG28]5:0] | GRPG_OP28[9:8] XX
3%h 1st WIR GRPG_OP28[7:0] XX
3Ah 1st WIR o | o | o | o | o | o | cRrpcoP29sg] XX
3Bh 1st WIR GRPG_OP29[7:0] XX
3ch 1st WIR o | o | o | o | o | o | cRrpcoP309s8 XX
3Dh 1st WIR GRPG_OP30[7:0] XX
3Eh 1st WIR o | o | o | o o | o | crec op3ais XX
3Fh 1st WIR GRPG_OP31[7:0] XX
40h 1st WIR o | o [ o | o | o | o | crpcoOP329s XX
41h 1st WIR GRPG_OP32[7:0] XX
42h 1st WIR o | o [ o | o | o | o | crpcoOP339sg XX
43h 1st GRPG_OP33[7:0] XX
44h 1st WIR o | o | o | o | o | o | cRrrcoOP349sg XX
45h 1st GRPG_OP34[7:0] XX
46h 1st WIR o | o | o | o o | o | Grrc op3s[:g XX
47h 1st WIR GRPG_OP35[7:0] XX
48h 1st WIR o | o | o | o | o | o | cRrrc oP369s8 XX
49h 1st WIR GRPG_OP36[7:0] XX
4Ah 1st WIR o | o | o | o | o | o | crrc op37esg XX
4Bh 1st WIR GRPG_OP37[7:0] XX
4ch 1st WIR o | o | o | o | o | o | cRpcOP3gsg XX
4Dh 1st WIR GRPG_OP38[7:0] XX
4Eh 1st WIR o | o | o | o | o | o | cRpcOP399sg XX
4Fh 1st WIR GRPG_OP39[7:0] XX
50h 1st WIR o | o | o | o | o | o | cRpc oPaoesg XX
51h 1st WIR GRPG_OP40[7:0] XX
52h 1st WIR o | o | o | o | o | o | cRrrcoPaiesg XX
53h 1st WIR GRPG_OP41[7:0] XX
54h 1st WIR o | o | o | o o | o | GRrerc opazesg XX
55h 1st WIR GRPG_OP42[7:0] XX
56h 1st WIR o | o | o | o | o | o | crrc opazesg XX
57h 1st WIR GRPG_OP43[7:0] XX
58h 1st WIR o | o | o | o | o | o | cRPcOP4asg] XX
50h 1st WIR GRPG_OP44[7:0] XX
5Ah 1st WIR o | o | o | o | o | o | cRrpcoP4ssg] XX
5Bh 1st WIR GRPG_OP45[7:0] XX

1st W 1 0 0 1 1 0 0 0 98
FFh 2nd W 1 0 0 0 0 0 0 1 81

3rd w Page[7:0] 06

Description GRPG_OP0[9:0]~GRPG_OP45[9:0]: Digital Gamma Macro-adjustment registers for green gamma curve.
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Setting Digital Gamma Control 2

Register 1st parameter 2nd parameter | 3rd parameter
Address Devicecodel | Device code 2 Page select
FFh 98h 81h 06h
P Case?2 v
Casel
(Thefirst timeto set Digital Gamma Control)

Command Sequence (by order)
Set register 00h = XXh
Set register 01h = XXh

Set register 5Bh = XXh
XXh = Digital Gamma adjustment

Y

One pair of commands(even and odd) must
be written for arevised digital gamma point
Example: modify GRPG_OP26 = 123h

\ 4 > 123h = Digital Gamma adjustment
Stepl: set register 34h(even) = 01h
Step?2: set register 35h(odd) = 23h

(Other registers still keep orginal value)

Digital Gamma Control 2

A

Setting finished
Restriction None
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h_00h_...00h_00h
Default
S/W Reset 00h_00h_...00h_00h
H/W Reset 00h_00h_...00h_00h
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5.9.2. EXTC Command Set Enable Register (FFh)

Command Page Page 6
1st w 1 0 0 1 1 0 0 0 98h
FFh 2nd w 1 0 0 0 0 0 0 1 81lh
3rd w PAGE[7:0] 06h
PAGE[7:0]: Set the command page.
00h Page 0
01lh Page 1
02h Page 2
03h Page 3
04h Page 4
05h Page 5
Description 06h Page 6
07h Page 7
08h Page 8
09h Page 9
OAh Page 10
Others Reserved
Set the register, 1% Parameter = 98h, 2" Parameter = 81h, 3" Parameter =P a ge value to enabl ¢
available
See section 5.1 Command Flowo .
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Power On Sequence 06h
S/W Reset 06h
H/W Reset 06h
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5.10. Page 7 Command Description
5.10.1. Fine Digital Gamma Control 3 (00h~5Bh)

Address | Parameter | W/R D7 D6 D5 D4 D3 D2 D1 DO Default
00h 1st W/R FineOffsetB00[5:0] GRPB_OP0[9:8] XX
01h 1st W/R GRPB_OPO[7:0] XX
02h 1st W/R FineOffsetB01[5:0] | GRPB_OP1[9:8] XX
03h 1st WI/R GRPB_OP1[7:0] XX
04h 1st WI/R FineOffsetB02[5:0] | GRPB_OP2[9:8] XX
05h 1st WI/R GRPB_OP2[7:0] XX
06h 1st WI/R FineOffsetB03[5:0] | GRPB_OP3[9:8] XX
07h 1st WI/R GRPB_OP3[7:0] XX
08h 1st WI/R FineOffsetB04[5:0] | GRPB_OP4[9:8] XX
09h 1st W/R GRPB_OP4[7:0] XX
0Ah 1st W/R FineOffsetB05[5:0] | GRPB_OP5[9:8] XX
0Bh 1st W/R GRPB_OP5[7:0] XX
0Ch 1st WI/R FineOffsetB06[5:0] | GRPB_OP6[9:8] XX
0Dh 1st W/R GRPB_OP6[7:0] XX
OEh 1st WIR FineOffsetB07[5:0] | GRPB_OP7[9:8] XX
OFh 1st WI/R GRPB_OP7[7:0] XX
10h 1st WI/R FineOffsetB08[5:0] | GRPB_OP8g[9:8] XX
11h 1st WI/R GRPB_OPg[7:0] XX
12h 1st WI/R FineOffsetB09[5:0] | GRPB_OP9[9:8] XX
13h 1st WI/R GRPB_OP9[7:0] XX
14h 1st WI/R FineOffsetB10[5:0] | GRPB_OP10[9:8] XX
15h 1st WIR GRPB_OP10[7:0] XX
16h 1st WIR FineOffsetB11[5:0] | GRPB_OP11[9:8] XX
17h 1st WIR GRPB_OP11[7:0] XX
18h 1st WIR FineOffsetB12[5:0] | GRPB_OP12[9:8] XX
19h 1st WIR GRPB_OP12[7:0] XX
1Ah 1st WIR FineOffsetB13[5:0] | GRPB_0OP13[9:8] XX
1Bh 1st WI/R GRPB_OP13[7:0] XX
1Ch 1st WI/R FineOffsetB14[5:0] | GRPB_OP14[9:8] XX
1Dh 1st WI/R GRPB_OP14[7:0] XX
1Eh 1st WI/R FineOffsetB15[5:0] | GRPB_OP15[9:8] XX
1Fh 1st WI/R GRPB_OP15[7:0] XX
20h 1st WI/R FineOffsetB16[5:0] | GRPB_OP16[9:8] XX
21h 1st W/R GRPB_OP16[7:0] XX
22h 1st WIR FineOffsetB17[5:0] | GRPB_OP17[9:8] XX
23h 1st W/R GRPB_OP17[7:0] XX
24h 1st WIR FineOffsetB18[5:0] | GRPB_0OP18[9:8] XX
25h 1st W/R GRPB_OP18[7:0] XX
26h 1st WIR FineOffsetB19[5:0] | GRPB_0OP19[9:8] XX
27h 1st WI/R GRPB_OP19[7:0] XX
28h 1st WIR FineOffsetB20[5:0] | GRPB_OP20[9:8] XX
2%h 1st WI/R GRPB_OP20[7:0] XX
2Ah 1st W/R FineOffsetB21[5:0] | GRPB_0OP21[9:8] XX
2Bh 1st WI/R GRPB_OP21[7:0] XX
2Ch 1st W/R FineOffsetB22[5:0] | GRPB_0OP22[9:8] XX
2Dh 1st W/R GRPB_OP22[7:0] XX
2Eh 1st WIR FineOffsetB23[5:0] | GRPB_0OP23[9:8] XX
2Fh 1st W/R GRPB_OP23[7:0] XX
30h 1st WIR FineOffsetB24[5:0] | GRPB_OP24[9:8] XX
31h 1st W/R GRPB_OP24[7:0] XX
32h 1st WIR FineOffsetB25[5:0] | GRPB_OP25[9:8] XX
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33h 1st WIR GRPB_OP25[7:0] XX
34h 1st WIR FineOffsetB26[5:0] | GRPB_OP26[9:8] XX
35h 1st WIR GRPB_OP26[7:0] XX
36h 1st WIR FineOffsetB27[5:0] | GRPB_OP27[9:8] XX
37h 1st WIR GRPB_OP27[7:0] XX
38h 1st WIR FineOffsetB28]5:0] | GRPB_OP28[9:8] XX
3%h 1st WIR GRPB_OP28[7:0] XX
3Ah 1st WIR o | o | o | o | o | o | cre oros XX
3Bh 1st WIR GRPB_OP29[7:0] XX
3ch 1st WIR o | o | o | o | o | o | creB or3oes XX
3Dh 1st WIR GRPB_OP30[7:0] XX
3Eh 1st WIR o | o | o | o o | o | Gcree op3iasg XX
3Fh 1st WIR GRPB_OP31[7:0] XX
40h 1st WIR o | o [ o | o | o | o | creBopr3zsg XX
41h 1st WIR GRPB_OP32[7:0] XX
42h 1st WIR o | o [ o | o | o | o | creBopr33sg XX
43h 1st GRPB_OP33[7:0] XX
44h 1st WIR o | o | o | o | o | o | creB oraos XX
45h 1st GRPB_OP34[7:0] XX
46h 1st WIR o | o | o | o o | o | cres op3sag XX
47h 1st WIR GRPB_OP35[7:0] XX
48h 1st WIR o | o | o | o | o | o | creB oprsses XX
49h 1st WIR GRPB_OP36[7:0] XX
4Ah 1st WIR o | o | o | o | o | o | creBopr37osg XX
4Bh 1st WIR GRPB_OP37[7:0] XX
4ch 1st WIR o | o | o | o | o | o | creB opsgpos XX
4Dh 1st WIR GRPB_OP38[7:0] XX
4Eh 1st WIR o | o | o | o | o | o | creB oP3ges XX
4Fh 1st WIR GRPB_OP39[7:0] XX
50h 1st WIR o | o | o | o | o | o | cRrpc oPaoesg XX
51h 1st WIR GRPB_OP40[7:0] XX
52h 1st WIR o | o | o | o | o | o | cres oraesg XX
53h 1st WIR GRPB_OP41[7:0] XX
54h 1st WIR o | o | o | o o | o | cres opazag XX
55h 1st WIR GRPB_OP42[7:0] XX
56h 1st WIR o | o | o | o | o | o | cresora3esg XX
57h 1st WIR GRPB_OP43[7:0] XX
58h 1st WIR o | o | o | o | o | o | crrB oraes XX
50h 1st WIR GRPB_OP44[7:0] XX
5Ah 1st WIR o | o | o | o | o | o | crrB oprassg XX
5Bh 1st WIR GRPB_OP45[7:0] XX

1st W 1 0 0 1 1 0 0 0 98
FFh 2nd W 1 0 0 0 0 0 0 1 81

3rd w Page[7:0] 07

Description GRPB_OP0[9:0]~GRPB_OP45[9:0]: Digital Gamma Macro-adjustment registers for blue gamma curve.
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Setting Digital Gamma Control 3

Register 1st parameter 2nd parameter | 3rd parameter
Address Devicecodel | Device code 2 Page select
FFh 98h 81h 07h
P Case?2 v
Casel
(Thefirst timeto set Digital Gamma Control)

Command Sequence (by order)
Set register 00h = XXh
Set register 01h = XXh

Set register 5Bh = XXh
XXh = Digital Gamma adjustment

Y

One pair of commands(even and odd) must
be written for arevised digital gamma point
Example: modify GRPB_OP26 = 123h

» 123h = Digital Gamma adjustment
Stepl: set register 34h(even) = 01h
Step2: set register 35h(odd) = 23h

(Other registers still keep orginal value)

Digital Gamma Control 3

A

Setting finished
Restriction None
) Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h_00h_...00h_00h
Default
S/W Reset 00h_00h_...00h_00h
H/W Reset 00h_00h_...00h_00h
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5.10.2. EXTC Command Set Enable Register (FFh)

ILI9881C-04

Command Page Page 7
1st w 1 0 0 1 1 0 0 0 98h
FFh 2nd W 1 0 0 0 0 0 1 81h
3rd w PAGE[7:0] 07h
PAGE[7:0]: Set the command page.
00h Page 0
01lh Page 1
02h Page 2
03h Page 3
04h Page 4
05h Page 5
Description o6h Page 6
07h Page 7
08h Page 8
09h Page 9
OAh Page 10
Others Reserved
Set the register, 1% Parameter = 98h, 2" Parameter = 81h, 3" Parameter =P a ge value to enabl ¢
available
See section 5.1 Command Flowo .
Restriction None
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Default

Power On Sequence 07h
S/W Reset 07h
H/W Reset 07h
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6. Source Driver

The source driver uses 2402 channels (S1~S2400 and SDUM[2:1] channels) for the Zig-zag function used for
driving the source line of the TFT LCD panel. The source driver converts the digital data into the analog voltage
and generates corresponding gray scale voltage output, enabling up to 16.7M colors to be displayed
simultaneously. The output circuit of this source driver incorporates an operational amplifier, so that a positive and

a negative voltage can be alternately outputted from each channel.

6.1. Zig-zag Inversion
Zig-zag Inversion is used to reduce the power consumption. The Zig-zag inversion decreases the switching

frequency of the source related to the magnitude of power consumption. This method will have an addendum data

line, SDUM.

VCOM VCOM VCOM VCOM VCOM VCOM

+ - + - + - +
Pixel Charging Pixel Charging
Waveform Waveform

sﬁl ﬂ Sn+l Sn 1 Sn Sn+l
Gn+1 | | { Gn+l ! !
d  —

1-Dot Inversion Driving Vertical Bi-Color driving

Gate Gate

i

AI
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6.2. Zig-zag Inversion Concept
The Zig-zag method uses the same polarity of data line of the column inversion to show the 1-dot inversion.

SDUM1 S1 S2 S3 Sn-3 Sn-2 Sn-1 Sn

Gate # 1

Gate # 3

R

L
..
L
n

A

.-
-t ]
.- .
-dh L]

Gate # 4

Column Inversion

Vdata  Vdata Vdata  Vdata Vdata Vdata Vdata
(Neg.) (Pos.) (Neg.) (Pos.) (Neg.) (Pos.) (Neg.)
— ™~ — ™~ — I~ —

+ - + - +

+ - + - +

+ + +

+ + +

+ - + - +
—~ — —~ L— —~ —
Vcom  Vcom Vcom Vcom Vcom Vcom Vcom

— L=

1-Dot Inversion

' o

LA,
-t

LIE.,
n-8

-
ol
o
ot

I

L.
ol

o
B
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6.3. Zig-zag Inversion Source Output Method

The driving panel display method adds one sub-pixel at the Gate_Even to shift the data output.

(At the Gate_Even line, an additional data line is utilized.)

S5 Sn
Gate_Odd B2
Gate_Even G2 Bx
Gate_Odd B2
Gate_Even G2 Bx
Gate_Odd B2
Gate_Even G2 Bx
EEEEN
SDUM1 S1 S2 S3 S4 S5 Sn-5 Sn-4 Sn-3 Sn-2 Sn-1 Sn

Gate_Odd
Gate_Even
Gate_Odd
Gate_Even

Gate_Odd

Gate_Even

SDUM1 S1 S2 S3 S4 S5 Sn-5 Sn-4 Sn-3 Sn-2 Sn-1 Sn
Gate_ Odd | R1 G1
Gate_Even R1
Gate_Odd R1 G1
Gate_Even R1
Gate_Odd R1 G1
Gate_Even R1
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6.4. Zig-zag Inversion RED Data Display

The figure below illustrates the Zig-zag inversion panel driving method for Red data input.

When driving a Red pattern, the Red and Blue sub-pixels will light up line by line according to the data signal input.

Source Output

SDbumML S1 S2 S4 S5 Sn-6 Sn-5 Sn-4 Sn-3 Sn-2 Sn-1 Sn
Gate_Odd Gl Bl G2 B2 Gx-1 Bx-1 Gx Bx
Gate_Even R1 Gl R2 G2 Rx-1 Gx-1 Rx Gx
Gate_Odd Gl B1 G2 B2 é Gx-1 Bx-1 Gx Bx
Gate_Even R1 Gl R2 G2 Rx-1 Gx-1 Rx Gx

Panel Driving

SDuM1 S1 S2 S3 S4 S5 S6 Sn-6 Sn-5 Sn-4 Sn-3 Sn-2 Sn-1 Sn

t{

Gate_Odd

Gate_Even

Gate_Odd

BTl
{# +ﬂﬂ4#+ﬂﬂ
c
)]
*Qﬂ +ﬂﬂ+#+ﬂﬂ

Gate_Even

The figure below is the Zig-zag inversion panel driving method. The panel will be driven by the Red data input of
the Gate_0Odd and the Green data input of the Gate_Even.

Source Output

SDuM1 S1 S2 S3 S4 S5 S6 Sn-6 Sn-5 Sn-4 Sn-3 Sn-2 Sn-1 Sn
Gate_Odd Bx
Gate_Even Gx Bx
Gate_Odd é Bx
Gate_Even Gx Bx
SDuM1 S1 S2 S3 S4 S5 S6 SN-6 Sn-5 Sn-4 Sn-3 Sn-2 Sn-1 Sn

I

; 4I£; :
aa.an

Gate_Odd

Gate_Even

Gate_Odd

'8
+ﬂ+ﬂ+ﬂtﬂ

Gate_Even
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6.5. Zig-zag Inversion GREEN Data Display
The figure below illustrates the Zig-zag inversion panel driving method for Green data input.

When driving a Green pattern, the Green and Red sub-pixels will light up line by line according to the data signal

input.
SDbumM1 S1 S2 S3 S4 S5 S6 Sn-6 Sn-5 Sn-4 Sn-3 Sn-2 Sn-1 Sn
Gate_Odd R1 B1 R2 B2 R3 Rx-1 Bx-1 Rx Bx
Gate_Even Gl B1 G2 B2 Bx-2 Gx-1 Bx-1 Gx Bx
Gate_Odd R1 B1 R2 B2 R3 é Rx-1 Bx-1 Rx Bx
Gate_Even Gl B1 G2 B2 Bx-2 Gx-1 Bx-1 Gx Bx

Panel Driving

SbuM1l S1 S2 S3 S4 S5 S6 SN-6 Sn-5 Sn-4 Sn

i

4ﬂ4ﬂﬂ4ﬂ4dﬂ
: 46; : :
R

Gate_Odd

Gate_Even

Gate_Odd

i
-t
i
o

A BT
mal TR

Gate_Even

The figure below is the Zig-zag inversion panel driving method. The panel will be driven by the Green data input of
the Gate_0Odd and the Blue data input of the Gate_ Even.

Source Output

SbumL S1 S2 S3 S4 S5 S6

Gate_Odd

Gate_Even

Gate_Odd

pz 0L

o

et

h

Gate_Odd R3 é
Gate_Even B2
Panel Driving
SDUM1 S1 S2 S3 S4 S5 S6 SN-6 Sn-5 Sn-4 Sn-3 Sn-2 Sn-1 Sn
Gate_Odd - h 1 T h T T - 1 h T T 0
@7 - I @7 1 - @7 - I @7 1 1 Gate_Even
h— 1 h— - - 1 - - b 1 - - 1 h— - - b

Gate_Even
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6.6. Zig-zag Inversion BLUE Data Display

The figure below illustrates the Zig-zag inversion panel driving method for Blue data input.

When driving a Blue pattern, the Blue and Green sub-pixels will light up line by line according to the data signal

input.
SbumL S1 S2 S3 S4 S5 S6 Sn-6 Sn-5 Sn-4 Sn-3 Sn-2 Sn-1 Sn
Gate_Odd R1 Gl R2 G2 R3 Rx-1 Gx-1 Rx Gx
Gate_Even R1 B1 R2 B2 Bx-2 Rx-1 Bx-1 Rx Bx
Gate_Odd R1 Gl R2 G2 R3 é Rx-1 Gx-1 Rx Gx
Gate_Even R1 B1 R2 B2 Bx-2 Rx-1 Bx-1 Rx Bx

Panel Driving

SbuM1 S1 S2 S S5 S6 SN-6 Sn-5 Sn-4 Sn

o

: *ﬂ; ;
feibfaln

Gate_Odd

S
o

5

Gate_Even

la
B

Gate_Odd

)

o

i
o
i
)

EEfalD

Gate_Even

The figure below is the Zig-zag inversion panel driving method. The panel will be driven by the Blue data input of
the Gate_0Odd and the Red data input of the Gate_Even.

Source Output

SDUML s1 s2 s3 s4 S5 S6 Sn-6 sn-5 Sn-4 sn-3 sn-2 sn-1 sn
Gate_Odd RL Gl
Gate_Even RL
Gate_0Odd RL Gl
Gate_Even RL

Panel Driving

SbuM1i S1 S. 6 SN-6 Sn-5 Sn-4 Sn-3 Sn-2 Sn-1 Sn

|
e

i
L

Gate_Odd

Gate_Even

Gate_Odd

Ly R
B -]
i o
B -t

£

Gate_Even
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6.7. Different Zig-zag Type Panel

Zig-zag Type 1 (DINV[3:0] = 9h)|

SDUM1 S1 S2 S3 S2397 S2398 S2399 S2400
Gate# 1 T T 1 I I i
AEm mEEm
Gate # 3 —— —— —— - - - - T
!_'_7 !_'_7 !_'_7 !_'_7 !_'_7 !_'_7 Gate # 4
Zig-zag Type 2 (DINV[3:0] = Ah)|
SDUM1 S1 S2 S3 S2397 S2398 S2399 S2400
— T I I T T Gate # 1
Gate # 2 —— —— —— - - - - T
T 1 - - 1 1 Gate # 3
Gate # 4 ! ! ! ! ! !
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Zig-zag Type 3 (DINV[3:0] = Bh)|

S1 S2 S3 S4 S2398 S2399 S2400 SDUM2
T T T Gate#1
Gate # 2 —T —T —T
— T T Gate # 3
Gate # 4 o o !
Zig-zag Type 4 (DINV[3:0] = Ch)|
S1 S2 S3 S4 S2398 S2399 S2400 SDUM2
Gate # 1 ! ! ! ! ! !
i - 1 T - 1 . - Gate #2
Gate # 3 o o o o o !
EEE EEREN
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7. BIST Mode Function
7.1. BIST Mode Pattern

Table 33: BIST Mode Pattern

FRM_PTIO] FRM_PTI[1] FRM_PTI[2] FRM_PTI[3]
White Black Red Green
FRM_PTI[4] FRM_PTI[5] FRM_PTI[6] FRM_PTI[7]

Blue Gray128 Grayl127 V-Color bar
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8. Content Adaptive Brightness Control (CABC) Function

The CABC, a dynamic backlight control function, drastically reduces the power consumption of the luminance
source. The ILI9881C-04 will refer the gray scale content of the display image to output in PWM waveform then to
the LED driver for backlight brightness control. The content of gray scale can be increased while simultaneously
lowering the brightness of the backlight to achieve the same perceived brightness. The adjusted gray level scale

and the power consumption reduction depend on the content of the image.

Image Data 4 N
g ( \ Panel
--*g., =, 785 | [ Histogram Gain BL PWM LEDPWM _ | LED
B A . > > o | 0 0
W W T Analysis Control Control Generator Driver (€D LED LED
v N A%
AT 3 \ )
)
A\
. Data _| SRC
Control ™| Driver
o 4 \ J

Figure 83: CABC Block Diagram

The ILI9881C-04 can calculate the backlight brightness level and send a PWM_OUT pulse to the LED driver via
LEDPWM pin for backlight brightness control purposes. The PWM frequency can be adjusted by PWM_DIV
parameters, and the calculating equation is shown below:

_ 32 MHz
freppwm = (PWM_DIV[7:0] + 1) x PWM_DUTY_PRECISION

Figure 84 is the basic timing diagram which is applied from the ILI9881C-04 in order to control the LED driver.

LEDPWM

toff »e ton

Figure 84. PWM OUT On/Off Period
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9. Color Enhancement Function

9.1. Saturation Enhancement
The 1LI9881C-04 provides the saturation enhancement to make the image content more vivid. The main concept in

this feature is to enhance the color information on HSL domain, which includes the saturation information of each

different color, show as Figure 85.

Figure 85: Saturation Enhancement : HSL model

In Figure 86, there is an example for saturation enhancement. Different enhancement levels being applied in this

example.

Figure 86: Saturation Enhancement Image (a) Original, (b) Low Level, (c) Medium Level, (d) High Level.
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9.2. Contrast Enhancement
The contrast between the dark and light, indicate the clarity of the image content. In this design, it provides contrast

enhancement to increase the difference between dark and light to achieve the high contrast image. The user can

select the enhancement level by setting command, the example shows below.

NIKON D7000 [Sigma 17-50mm F2. 1/60 1506400

(@) (b)

Figure 87: Contrast Enhancement Image (a) Original, (b) After enhancement

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.
Page 279 of 324




ILITEK a-Si TFT LCD Sin ip Dri
‘ - gle Chip Driver
ftove moveren 800(RGB) x 1280 Resolution and 16.7M-color ILI9881C-04

9.3. Sharpness Enhancement
Sharpness enhancement is provided to enhance the image visibility. Unlike contrast enhancement, sharpness

enhancement is to strengthen the objectds edge to mak

enhancement level by setting command, the example shows below.

(a) (b)

Figure 88: Sharpness Enhancement Image (a) Original, (b) After enhancement
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9.4. Sunlight Readability
The sunlight readability is in order to achieve high visibility in daylight or other bright light condition. Figure 89

shows the main concept of the influence of ambient light to the LCD displayer and the solution in the high ambient
light condition. In this design, it changes the image content to achieve the high visibility in the ambient light

condition as shows in Figure 89(b).

Mobile
v Displa
Content N%nors);ar:fd Rangg
Range Range Ambient light
Content l/
lost i
Light efficient
lost
(a)
Scaled 3
Content Mobile
Content Range Display
Range Range Ambient light
________ B - . B _.
Light efficient
lost
(b)

Figure 89: Sunlight Readability Concept (a) Backlight efficiency is consumed by ambient light, (b)Enhance

the image content to avoid the influence.
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10.Sleep Out Command and Self-Diagnostic Functions

10.1. Register Loading Detection

Sleep Out command (See 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 works properly.

The display controller will compare factory values of the EEPROM and register values of the display controller (1%
step: compare register and EEPROM values; 2" step: load EEPROM value to the register). If those two values
(EEPROM and register values) are the same, a bit is inverted (= increased by 1), which is defined in command
Read Display Self-Diagnostic Result (OFh) (= RDDSDR) (The used bit of this command is D7). If those values are
not the same, this bit (D7) is not inverted (= not increased by 1). The flow chart for this internal function is as

follows:

Power on sequence

HW reset
SW reset
Sleep IN (10h)
7
4 h 4
» Sl RDDSDR(OFh)'s D7 = '0'
mode mode
A h 4
Sleep OUT (11h)
h 4
Loads Values from Compares EEPROM and
EEPROM to Registers register values (Note 1)

A A

Are EEPROM and
register values same?

D7 inverted

Figure 90: Register Loading Detection

Notes: If the EEPROM and loaded register values are not compared, then they can be changed by 00h to AFh and
DAh to DDh commands.
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10.2. Functionality Detection

The Sleep Out command (See Sleep Out (11h)) is a trigger for an internal function of the display module. It

indicates if the display module is still running and meets functionality requirements. The internal function (the

display controller) is compared to check if the display module still meets functionality requirements (e.g. booster

voltage levels, timings, etc.). If functionality requirements are met, a bit is inverted (= increased by 1), defined in the
command Read Display Self-Diagnostic Result (OFh) (RDDSDR) (The used bit of this command is D6). If

functionality requirement is not the same, this bit (D6) is not inverted (= not increased by 1). The flow chart for this

internal function is as follows:

Sleep IN (10h)

A 4

Power on sequence
HW reset
SW reset

A 4

mode

.| Sleep OUT Sleep IN

mode

A

RDDSDR(0OFh)'s D6 ='0"

Sleep OUT (11h)

A 4

Check timings, valtage levels,
and other functionalities

Is the required

unctionality present?

D6 inverted

!

Figure 91: Functionality Detection

Notes: When changing from the Sleep In mode to Sleep Out mode, 120msec are needed after the Sleep Out

command before it i s abl
Ot her wi s e, there wild/l be

Sleep Out mode.

e

t o

check if functionality

I e (

Forbs ealid widea the Sleepf Quir comimiarel is Behitdrsthev a | u €
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11.Power on/off Sequence

11.1. Power on/off sequence
11.1.1. Power Mode 2A

Symbol Characteristics Min. Typ. Max. Units
Tvooi_rise VDDI Rise time 10 - - us
Tvsp_RrisE VSP Rise time 130 - - us
Tvsn_FaLL VSN Fall time 200 - - us

Tes Res VDDI/VSP on to Reset high 5 - - ms
Tres puLse Reset low pulse time 10 - - us

Tes cmp Reset to first command 10 - - ms

Figure 92: Power on/off sequence with Power Mode 2A
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