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1. Introduction

ILI9342E is a 262,144-color single-chip SOC driver for a-TFT liquid crystal display with maximum resolution of
320RGBx240 dots, comprising a 960-channel source driver, a 240-channel gate driver, 172,800 bytes GRAM for
graphic display data of 320RGBx240 dots, and power supply circuit.

ILI9342E supports parallel 8-/9-/16-/18-bit data bus MCU interface, 6-/8-/16-/18-bit data bus RGB interface and
3-/4-line serial peripheral interface (SPI). The moving picture area can be specified in internal GRAM by window
address function. The specified window area can be updated selectively, so that moving picture can be

displayed simultaneously independent of still picture area.

The ILI9342E also can configure functions via the MIPI* DSF Interface; transmit video data via MIPI DSI
Interface. The ILI9342E supports three kinds of data types, 16-bit, 18-bit and 24-bit, for video image display in
MIPI DSI interfaces. In the MIPI DSI high-speed mode, the ILI9342E provides user-selectable hardware
structures : One data lane supports up to 180Mbps on the MIPI DSI link.

ILI9342E supports full color, 8-color display mode and sleep mode for precise power control by software and
these features make the ILI9342E an ideal LCD driver for medium or small size portable products such as digital

cellular phones, industrial control and automation, MP3 and PMP where long battery life is a major concern.

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.
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2. Features

¢ Display resolution
» Channel Selection
(1) 320RGB X 240
(2) 240RGB X 240
» Others Selection
(1) Max : 320RGB X 240 ; min : 128RGB X 128
(2) Source : 320RGB to 128RGB , 2XRGB/step
(3) Gate : 240 to 128 , 2H/step
¢ Output:
» 960 source outputs
» 240 gate outputs
a-TFT LCD driver with on-chip full display RAM: 172,800 bytes
¢ System Interface
» 8-bits, 9-bits, 16-bits, 18-bits interface with 8080- I /8080-11 series MCU
» 6-hits, 8-bits, 16-hits, 18-bits RGB interface with graphic controller
» 3-ine / 4-line serial interface
» 1-lane MIPI DSl interface
¢ Display mode(selectable color depth mode by software):
» Full color mode (ldle mode OFF): 262,144-color at maximum
» Reduce color mode (Idle mode ON): 8-color
¢ Power saving mode:
> Sleep mode
¢ On chip functions:
» Oscillator
» DC/DC converter
» Dot/Column inversion
» 1 preset Gamma curves
Dynamic backlight control
OTP :
» 8-hits for ID1, ID2, ID3 (Support OTP 2 times)
» MADCTL (MY/MXMV/ML/RGB) (Support OTP 2 times)
» Positive/Negative Gamma Setting (Support OTP 1 time)
» T-bits for VCOM adjustment (Support OTP 3 times)
¢ Low -power consumption architecture
> Low operating power supplies:
= |OVCC =1.65V ~ 3.6V (logic)
= VCIl = 2.5V ~ 3.6V (analog)
¢ LCD Voltage drive:
» Source output wltage range
= VSP - GND = 6.2V ~ 6.7V (0.1V/step)
= VSN - GND =-4.4V ~-4.9V (0.1V/step)
» Gate driver output woltage
= VGH - GND = 10.5V ~ 15.0V (0.5V/step)
= VGL - GND =-6.0V ~-10.5V (0.5V/step)
* VGH -VGL = 30.0V
» VCOM driver output woltage
= VCOM =0V
¢ Operate temperature range: -30°C to 70C
¢ a-Si TFT LCD storage capacitor : Cst on Common structure only

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

lovece » Index
IM[3:0] 4 > Register Grayscale |yg3 ~vo
RESX (IR) Reference
csx »| 8/9/16/18-bit ] Voltage
WRX MCU I/F
RDX > 18 Control Address
D/CX » Register » Counter »
D[17:0] LA (CR) (AC)
TE > LCD |
SDA »| 3/4 Serial I/F Source $960 ~ S1
18 Graphics 18 Driver |
HSYNC > Operation '
VSYNC » 6/8/16/18-bit B
DOTCLK RGB I/F y
DE .
18 Read Write
Latch Latch
b 18
DOP/N > 18 s \
CLK\F;/C"‘I >  MmiPLDSI |2 Graphics RAM ‘
DGND_MIPI > (GRAM) 18
18
2% o
PWM_OUT LED 24 DATA MUX » CABC
Controller Block
Regulat RC-OSC y| Timing
egulator ’ Controller »
v v LcD L
vCl |—e—> Gate G240 ~ G1
AGND > I Driver
DGND 4 Charge-pump Power Circuit N L
VGS >

T —
[G] (O]
> >

Figure 1: Block Diagram
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3.2. Pin Descriptions

Table 1: Pin Definition

Pin Name I/0 Type Descriptions
Interface Logic Signals
- Select the MCU interface mode
IM3 M2 | IM1 IMO Interface Mode - DB Pin in use
Register/Content GRAM
80 MCU 8-bit bus
0 1 0 0 | interface I D[7:0] D[7:0]
0 1 1 0 80 MCU 16-bit bus D70 D150
interface 1 [7:0] [15:0]
0 1 0 1 80 MCU 9-bit bus D70 —_
interface 1 [7:0] [8:0]
0 1 1 1 80 MCU 18-bit bus D70 D70
interface 1 [7:0] (17:0]
1 1 0 1 §—W|re 9-bit data serial SDA: In/OUT
interface 1
1 1 1 1 .4-Wire 8-bit data serial SDA: In/OUT
interface I
IM[3:0] || (OVCC/GND) o | o 12 [ o |Bomouebitbus o D[L7:10]
interface I (8:1] D[8:1]
0 0 0 0 80 MCU 8-bit bus D[17:10 D[17:10
interface I [17:10] [17:10],
0 0 1 1 80 MCU 18-bit bus —_ S
interface II [8:1] [17:0]
0 0 0 1 80 MCU 9-bit bus D[17:10 D[17:9
interface 1I [17:10] [17:9]
1 0 0 0 | MPI 1lane MIPI Data/Clock
1 0 0 1 MIPI 1 lane — P/N sw ap MIPI Data/Clock
MPU Parallel interface bus and serial interface select
If use RGB Interface must select serial interface.
Fix this pin at IOVCC or GND.
MCU This signal will reset the device and must be applied to properly initialize the
RESX "1 tovccienpy | €M
Signal is active low.
Chip select input pin (‘Low” enable).
cSX | MCU This pin can be permanently fixed “Low” in MPU interface mode only.
(IOVCC/GND) | * notel,2
Fix to IOVCC level when not in use.
(D/ICX)This pin is used to select “Data or Command” in the parallel interface.
When D/CX =1, data is selected.
MCU When D/CX ='0’, command is selected.
DCX_SCL I L - . , . , . .
- (IOVCC/GND) | (SCL)This pin is used serial interface clock in 3-wire 9-bit / 4-wire 8-bit serial
data interface.
Fix to IOVCC or GND level when not in use.
MCU 8080- I/ 8080-1I system (RDX) : Serves as a read signal and MCU read
RDX I (I0VCC/GND) dfita at the rising edge. -
Fix to IOVCC 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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8080- I/ 8080-II system (WRX) : Serves as a write signal and writes data at

WRX | MCU the rising edge.
(DICX) (IOVCCI/GND) | 4-line system (D/CX): Serves as command or parameter select.
Fix to IOVCC level when not in use.
18-bit parallel bi-directional data bus for MCU system and RGB interface
D[17:0] Vo MCU d
: (IovCc/GND) | Mode
Fix to GND level when not in use
MCU When IM[3] : High, Serial in/out signal.
SDA 11O (IOVCC/GND) The dgta |§ applied on the rising edge of the DCX SCL signal.
Fix this pin at IOVCC or GND when not in use.
MCU Tearing effect output pin to synchronize MPU to frame writing, activated by
TE @) (IOVCC/GND) S/IW co_mmand. When th|sj pin is not activated, this pin is low.
Leave itopen when notin use.
Tearing effect output pin to synchronize MPU to frame writing, activated by
TE1 0 MCU S/W command. When this pin is not activated, this pin is low.
(IOVCCI/GND) | TE1 is equal to TE.
Leave itopen when notin use.
PWM_OUT 0 IOVCC Output pin fqr PWM (Pulse Width Modulatlon) signal of LED driving.
Leave the pin to open when not in use.
Output pin for PWM (Pulse Width Modulation) signal of LED driving.
PWM_OUT1 ©) IovCC PWM_OUT1 is equal to PWM_OUT.
Leave the pin to open when notin use.
DOTCLK | MCU Dot clock signal for RGB interface operation.
(IOVCCI/GND) | Fix to IOVCC or GND level when not in use.
VSYNC | MCU Frame synchronizing signal for RGB interface operation.
(IOVCC/GND) | Fix to IOVCC or GND level when not in use.
HSYNC | MCU Line synchronizing signal for RGB interface operation.
(IOVCCI/GND) | Fix to IOVCC or GND level when not in use.
MCU Data enable signal for RGB interface operation.
DE | (IOVCC/GND) F!x to IOVCC or GND level when .not in use.
Fix to GND level when use RGB interface SYNC mode.
CLKP | LVDSVDD - MIPI I?SI dlfferent?al clock pair _
CLKN Leave it open or fix to DGND_MIPI level when not in use.
BSEI e LVDSVDD - MIPI F)SI dlfferent!al data pair. (Data lane 0) '
Leave itopen or fix to DGND_MIPI level when notin use.
Power Supply Pins
IOVCe | Power Supply Power supply for interface logic circuits.
Connect to an external power supply of 1.65V to 3.6V.
VCl | Power Supply Power supply for analog circuit.
Connect to an external power supply of 2.5V to 3.6V.
AGND | Ground System ground for the analog circuit.

In the case of COG, connect to GND on the FPC to prevent noise.

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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System ground for digital circuit.

DGND I Ground i
In the case of COG, connect to GND on the FPC to prevent noise.
VGS | Groung System ground for the analog circuit. _
In the case of COG, connect to GND on the FPC to prevent noise.
DGND_MIPI | Ground System ground for MIPI DSI ground. .
In the case of COG, connect to GND on the FPC to prevent noise.
VPP | Power Supply Input power fgr OTP programming. VPP=8. 5V _
Leave VPP pin to open when not under programming.
LCD Driver Output Pins
S960-S1 o Source Source Outpl-.lt signals. |
Leave the pin to open when notin use.
t ignals.
G240~G1 0 Gate Gate output signals ,
Leave the pin to open when not in use.
VGH 0o Analog Output positive wltage from step-up circuit for the liquid crystal panel.
VGL 0] Analog Output negative woltage from step-up circuit for the liquid crystal panel.
Test / Dummy Pins
MCU RESX1 is an invalid pin.
RESX1 I
(IOVCC/GND) | Leave the pin to open.
csxi | MCU CSX1 isan |'nval|d pin.
(IOVCCI/GND) | Leave the pin to open.
MCU DCX_SCL1 is an invalid pin.
DCX SCL1 I -
= (IOVCC/GND) | Leave the pin to open.
TEST _EN TEST pin.
— I IovCcC
TESTOSC Leave the pin to open.
TESTO-8 ! ovcc | FESTRN
Leave the pin to open.
TESTO1~02 | /O ovcc | TEST PN
Leave the pin to open.
TEST pin.
GPIOO~7 | 1O lovee STpin.
Leave the pin to open.
MIPLTEST | O Analog MIP1 Test Pins.
Leave the pin to open.
VCORE_TEST | O Analog Veore Test Pins.

Leave the pin to open.
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VSP_DC_TEST | O Analog | /SP DC Test Pins.
- - Leave the pin to open.
VSN_DC_TEST | O Analog VSN DC Test Pins.
Leave the pin to open.
VAP TEST | O Analog VAP Test Pins.
Leave the pin to open.
VAN_TEST | O Analog VAN Test Pins.
Leave the pin to open.
VSP_AC_ TEST | O Analog VSPAC Test Pins.
Leave the pin to open.
VSN AC Test Pins.
VSN_AC_TEST | O Analog est mins
Leave the pin to open.
DUMMYRL
DUMMYR2 i Open Dummy Pin
DUMMYR3 Leave the pin to open
DUMMYR4
DUMMY - Open Dummy Pin
Leave the pin to open

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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3.3. Liquid crystal power supply specifications table

No. ltem Description
1 TFT Source Driver 960 pins (320 x RGB)
2 TFT Gate Driver 240 pins
3 TFT Display's Capacitor Structure Cststructure only (Cs on Common)
4 Liquid Crystal Drive Output S1 -~ 5960 VO ~ V63 grayscales
Gl ~ G240 VGH - VGL
5 Input Voltage I0VCC 1.65V ~3.6V
\/CI 2.5V ~3.6V
VSP 6.2V ~6.7V
VSN -4.4V ~ -4.9V
6 Liquid Crystal Drive Voltages VGH 10.5V ~ 15.0V
VGL -6.0V ~-10.5V
VGH - VGL Max. 30.0V

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

Chip Size: 18620um x 690um (scribe line included)

Chip thickness : 250um (typ.)
Pad Location: Pad Center.

Coordinate Origin: Chip center: (0.-3.5)
Leftest & down coordinate : (-9310,-348.5)
Rightest & up coordinate : (9310, 341.5)

Au bump height: 12um (typ.)
Au Bump Size:
1. 24um x 69um

input side :

No. 17436

2. 14um x 90um
Staggered LCD output side :
No. 437 ~ 1672

Alignment Marks
20,

&

30 30 30

Alignment Mark: A1
(-9200, 225)

30 30 30

Alignment Mark: A2
(9200,225)
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Y
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3.5. Bump Size and Pitch

24 |16| 24
A
Input Pad 2
(NO.1 ~ NO.436)
\ 4
P 40
Unit: um
14| 18 | 14
A
8
A4
A
&
A4
A
8
A\ 4
416>
No. 437 ~No. 561 ..
No.1549 ~ N0.1672 :
Output Pad ol a1 ° °
(NO.437 ~ NO.1672) >
A
8
y BRENEINPELN
&
X 7y
S ©
o
Y
PELN v
No. 562 ~ No.1045 No0.1046 ~ N0.1054 Unit: um
No.1065 ~ No.1548 No0.1055 ~ No.1064 ’
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3.6. Pad Coordination

No. | Text Name | X-axis | Y-axis No. Text Name [ X-axis | Y-axis No. | Text Name | X-axis | Y-axis No. | Text Name | X-axis | Y-axis
1 |AGND -8989|-2455|| 61 |TESTOSC -6589| -245.5 || 121 |DGND -4189|-245.5| [ 181 [DB3 -1789(-245.5
2 |AGND -8949|-2455|| 62 |TEST8 -6549| -245.5 || 122 [DUMMY -4149|-245.5| [ 182 [DB3 -1749(-245.5
3 [AGND -8909|-245.5(| 63 |DUMMY -6509| -245.5 || 123 [DUMMY -4109]-245.5( | 183 |DB2 -1709(-245.5
4 |AGND -8869|-245.5|( 64 |[DUMMY -6469| -245.5 || 124 [ DUMMY -4069|-245.5] | 184 |DB2 -1669(-245.5
5 |DUMMYRL | -8829|-245.5|| 65 |[DGND -6429| -245.5 || 125 | DGND -4029]-245.5( | 185 |DB1 -1629(-245.5
6 |DUMMYR2 | -8789(-245.5|| es |DUMMY -6389| -245.5 || 126 | TEL -3989(-245.5] | 186 |DB1 -1589(-245.5
7 [DUMMY -8749|-245.5|( 67 [IOVCC -6349| -245.5 || 127 |TEL -3949|-245.5| [ 187 [DBO -1549(-245.5
8 |DUMMY -8709|-2455|| 68 |TESTY -6309| -245.5 | [ 128 [DGND -3909|-245.5| [ 188 [DBO -1509(-245.5
9 [DUMMY -8669|-245.5(| 69 |DUMMY -6269| -245.5 || 120 [DUMMY -3869|-245.5( [ 189 |IOVCC -1469( -245.5
10 [DUMMY -8629|-2455|| 70 |TEST6 -6229| -245.5 || 130 [IOVCC -3829]-245.5| [ 190 [DUMMY -1429(-245.5
1 |DUMMY -8589|-245.5(| 71 |DUMMY -6189| -245.5 || 131 [DUMMY -3789|-245.5( | 191 |DGND -1389(-245.5
12 [DUMMY -8549(-245.5|| 72 |TESTS -6149( -245.5 || 132 |IDGND -3749(-245.5| | 192 [DGND -1349(-245.5
13 |DUMMY -8509|-245.5|( 73 [DUMMY -6109| -245.5 || 133 [RESX1 -3709|-245.5( | 193 |DGND -1309(-245.5
14 [DUMMY -8469|-2455|| 74 |TEST4 -6069| -245.5 || 134 [DUMMY -3669|-245.5| [ 194 [DGND -1269(-245.5
15 JAGND -8429|-245.5(| 75 |DUMMY -6029| -245.5 || 135 [DUMMY -3629(-245.5( | 195 | DUMMY -1229(-245.5
16 [AGND -8389|-2455|| 76 |TEST3 -5989| -245.5 || 136 [DUMMY -3589(-245.5| [ 196 [DUMMY -1189(-245.5
17 [AGND -8349|-2455|( 77 [DUMMY -5949| -245.5 || 137 [DUMMY -35491-245.5| [ 197 [DUMMY -1149(-245.5
18 |AGND -8309|-245.5(| 78 |TEST2 -5909| -245.5 || 138 [DUMMY -3509(-245.5( [ 198 |RESX -1109(-245.5
19 |AGND -8269(-245.5|| 79 |DUMMY -5869( -245.5 || 139 |DUMMY -3469(-245.5| | 199 [IOVCC -1069(-245.5
20 |AGND -8229|-245.5 80 [TEST1 -5829| -245.5 || 140 [ DUMMY -34291-245.5( | 200 |IOVCC -1029|-245.5
21 |AGND -8189|-245.5 81 |DUMMY -5789| -245.5 || 141 [DUMMY -3389|-245.5| [ 201 [IOVCC -989(-245.5
22 [AGND -8149|-2455|| 8 |TESTO -5749| -245.5 || 142 [IOVCC -3349|-245.5| | 202 [IOVCC -949(-245.5
23 |[AGND -8109|-245.5|( 83 [DGND -5709| -245.5 || 143 [IOVCC -3309|-245.5| [ 203 [VCI -909(-245.5
24 |AGND -8069|-245.5(| 8 |DUMMY -5669| -245.5 || 144 [IOVCC -3269|-245.5( | 204 |VCI -869(-245.5
25 |[AGND -8029|-245.5|( & [IOVCC -5629| -245.5 || 145 [IOVCC -3229|-245.5| [ 205 [VCI -829(-2455
26 |AGND -7989|-245.5(| 8 [CSX1 -5589| -245.5 | [ 146 |RDX -3189(-245.5( | 206 |VCI -789(-245.5
27 |DGND -7949|-245.5 87 |DCX_SCL1 | -5549| -245.5 ([ 147 [WRX -3149]-245.5( | 207 | TE -749|-245.5
28 |DGND -7909|-245.5|| 88 [SDA -5509| -245.5 || 148 [DCX_SCL -3109|-245.5| [ 208 [TE -709(-245.5
29 |DGND -7869|-245.5|( 89 [DUMMY -5469| -245.5 || 149 [CSX -3069(-245.5| [ 200 [PWM_OUT -669(-245.5
30 |DGND -7829|-245.5(| 9% |DUMMY -5429| -245.5 || 150 | DGND -3029(-245.5( | 210 |PWM_OUT -629|-245.5
31 |DGND -7789|-2455(| 91 |PWM_OUTL [ -5389| -245.5 || 151 [DB17 -2989(-245.5| [ 211 [TESTO1 -589(-245.5
32 |DGND -7749|-2455(| 92 |PWM_OUTL [ -5349| -245.5 || 152 [DB17 -29491-245.5| [ 212 [DGND -549(-245.5
33 |DGND -7709|-245.5(| 93 |VSYNC -5309| -245.5 || 153 |[DB16 -2909|-245.5( | 213 |GPIOO -509(-245.5
34 |DGND -7669|-2455|( 94 [HSYNC -5269| -245.5 || 154 |DB16 -2869(-245.5| [ 214 [GPIOO -469(-245.5
35 |DGND -7629|-245.5 95 [DOTCLK -5229| -245.5 || 155 [DB15 -2829]-245.5( | 215 |GPIO1 -429|-245.5
36 |DGND -7589|-2455|| 9 |DE -5189| -245.5 || 156 | DB15 -2789]-245.5| [ 216 [GPIO1 -389(-245.5
37 |DGND -7549|-245.5(| 97 |DGND -5149| -245.5 || 157 |[DB14 -2749]-245.5( | 217 |DUMMY -349(-245.5
33 |DGND -7509|-245.5|( 98 [DUMMY -5109| -245.5 || 158 |DB14 -2709]-245.5| | 218 [TESTO2 -309(-245.5
39 |VCl -7469|-245.5(| 99 |DUMMY -5069| -245.5 || 159 [DB13 -2669]-245.5( | 219 |GPIO2 309(-245.5
4 (VCI -7429(-245.5|| 100 |DUMMY -5029( -245.5 || 160 |DB13 -2629(-245.5| | 220 (GPIO2 349|-245.5
4 (VCl -7389|-245.5|( 101 [DUMMY -4989| -245.5 || 161 |DB12 -2589(-245.5| | 221 (GPIO3 389|-245.5
42 |VCI -7349|-245.5|( 102 [DUMMY -4949| -245.5 || 162 |DB12 -25491-245.5] [ 222 [GPIO3 429|-245.5
43 (VCl -7309]-245.5(| 103 |DUMMY -4909| -245.5 || 163 | DGND -2509(-245.5( | 223 |GPIO4 469|-245.5
4 |VCI -7269|-245.5(| 104 |VCORE_TEST| -4869| -245.5 || 164 [DB11 -2469|-245.5] [ 224 [GPIO4 509(-245.5
45 |VCl -7229(-245.5|| 105 [VCORE_TEST| -4829| -245.5 || 165 |DB11 -2429]-245.5| [ 225 [GPIO5 549(-245.5
46 |VCI -7189|-245.5|( 106 [DGND -4789| -245.5 || 166 |DB10 -2389|-245.5| [ 226 [GPIO5 589(-245.5
47 (VCI -7149(-245.5|| 107 [DGND -4749| -245.5 || 167 |DB10 -2349(-245.5| | 227 (GPIO6 629|-245.5
48 [VCI -7109|-245.5 (| 108 |DGND -4709| -245.5 || 168 [DB9 -2309(-245.5 | 228 |GPIO6 669|-245.5
49 [DUMMY -7069|-245.5|( 100 [DGND -4669| -245.5 || 169 [DB9 -2269|-245.5| [ 229 [GPIO7 709(-245.5
50 |DGND -7029|-245.5(| 110 | DUMMY -4629| -245.5 || 170 (DB8 -2229]-245.5| [ 230 [GPIO7 749(-245.5
51 [IM3 -6989|-245.5|( 111 [DUMMY -4589| -245.5 || 171 (DB8 -2189(-245.5( [ 231 |DUMMY 789(-245.5
52 |IOVCC -6949|-245.5(| 112 |DUMMY -4549| -245.5 || 172 |DB7 -2149]-245.5| [ 232 [DUMMY 829(-245.5
53 [IM2 -6909|-245.5|( 113 [DGND -4509| -245.5 || 173 [DB7 -2109]-245.5| [ 233 [DUMMY 869(-245.5
54 |DGND -6869|-245.5(| 114 |DUMMY -4469| -245.5 || 174 |DB6 -2069(-245.5| [ 234 [DUMMY 909(-245.5
55 [IM1 -6829|-245.5|( 115 [DUMMY -4429| -245.5 || 175 |DB6 -20291-245.5| [ 235 [DUMMY 949(-245.5
56 |IOVCC -6789|-245.5|( 116 [DUMMY -4389| -245.5 || 176 | DGND -1989(-245.5| [ 236 [MIPI_TEST 989(-245.5
57 |IMO -6749|-245.5|( 117 [DGND -4349| -245.5 || 177 |[DB5 -1949|-245.5| [ 237 [MIPI_TEST [ 1029|-245.5
58 |DGND -6709|-245.5(| 118 |DUMMY -4309| -245.5 || 178 [DB5 -1909(-245.5( | 238 |MIPI_TEST | 1069|-245.5
59 |DGND -6669|-245.5|( 119 [DUMMY -4269| -245.5 || 179 (DB4 -1869(-245.5| [ 239 [MIPI_TEST [ 1109|-245.5
60 |TEST_EN -6629|-245.5(| 120 |DUMMY -4229| -245.5 || 180 [DB4 -1829|-245.5( | 240 |MIPI_TEST | 1149|-245.5
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No. | Text Name | X-axis | Y-axis No. Text Name X-axis | Y-axis No. | Text Name | X-axis | Y-axis No. | Text Name | X-axis | Y-axis
241 |DGND_MIPI 1189]-245.5(| 301 |VGL 3589|-245.5|| 361 [VCI 5989|-245.5 || 421 [VPP 8389|-245.5
242 |DGND_MIPI 1229]-245.5(| 302 |VGL 3629|-245.5|| 362 [VCI 6029|-245.5 || 422 [VPP 8429|-245.5
243 |DGND_MIPI 1269]-245.5(| 303 |VGL 3669|-245.5|| 363 [VCI 6069|-245.5 || 423 [VPP 8469|-245.5
244 |DGND_MIPI 1309]-245.5(| 304 |VGL 3709|-245.5]| 3e4 [VCI 6109|-245.5 || 424 [VPP 8509|-245.5
245 |DGND_MIPI 1349]-245.5(| 305 |VGL 3749|-245.5|| 365 [VCI 6149|-245.5 || 425 |[VPP 8549|-245.5
246 |DGND_MIPI 1389|-245.5|( 306 [DUMMY 3789(-245.5(| 366 |DUMMY 6189(-245.5|| 426 |VPP 8589(-245.5
247 |CLKN 1429|-245.5|| 307 |VSP_DC_TEST| 3829|-245.5|| 367 [AGND 6229|-245.5 (| 427 (VPP 8629|-245.5
248 |CLKN 1469(-245.5|| 308 |VSP_DC_TEST| 3869|-245.5(| 388 |AGND 6269|-245.5 || 428 [VPP 8669|-245.5
249 |DGND_MIPI 1509(-245.5|| 309 |VSP_DC_TEST| 3909|-245.5( 369 |AGND 6309|-245.5 || 429 [VPP 8709|-245.5
250 |CLKP 1549(-245.5|| 310 |VSP_DC_TEST| 3949|-245.5(| 370 |AGND 6349|-245.5 || 430 [VPP 8749|-245.5
251 |CLKP 1589(-245.5|| 311 |VSP_AC_TEST| 3989|-245.5(| 371 |AGND 6389|-245.5 || 431 [IDUMMYR3 | 8789(-245.5
252 |DGND_MIPI 1629(-245.5|| 312 |VSP_AC_TEST| 4029|-245.5(| 372 |AGND 6429(-245.5 || 432 [DUMMYR4 | 8829|-245.5
253 |DON 1669(-245.5|| 313 |VSP_AC_TEST| 4069|-245.5(| 373 |AGND 6469(-245.5 || 433 |AGND 8869(-245.5
254 |DON 1709]-245.5(| 314 |VSP_AC_TEST| 4109|-245.5(( 374 |AGND 6509(-245.5 || 433 |AGND 8909(-245.5
255 |DGND_MIPI 1749(-245.5|| 315 |VSP_AC_TEST| 4149|-245.5(( 375 |DUMMY 6549|-245.5 || 435 |AGND 8949|-245.5
256 [DOP 1789(-245.5|| 316 |VSP_AC_TEST| 4189|-245.5|| 376 |DUMMY 6589|-245.5 || 43 |AGND 8989|-245.5
257 |DOP 1829|-245.5|( 317 [VAP_TEST 4229]-245.5|| 377 [DUMMY 6629|-245.5 || 437 |DUMMY 9035| 233
258 |DGND_MIPI 1869|-245.5|( 318 VAP TEST 4269|-245.5|| 378 [DUMMY 6669(-245.5 || 438 |DUMMY 9019| 107
259 |DGND_MIPI 1909|-245.5|( 319 [VAP_TEST 4309]-245.5|| 379 [DUMMY 6709(-245.5 || 439 |G240 9003 233
260 |DGND_MIPI 1949|-245.5|( 320 [VAP_TEST 4349|-245.5|| 380 (DUMMY 6749|-245.5 || 440 |G238 8987( 107
261 |DGND_MIPI 1989(-245.5|| 321 |VAP_TEST 4389|-245.5(| 381 |DUMMY 6789|-245.5 || 44 (G236 8971 233
262 |DGND_MIPI 2029(-245.5|| 322 |VAP_TEST 4429|-245.5|| 382 [DUMMY 6829|-245.5 || 442 |G234 8955| 107
263 |DGND_MIPI 2069(-245.5|| 323 |VAP_TEST 4469|-245.5|| 383 [DUMMY 6869|-245.5 || 443 |G232 8939| 233
264 |DGND_MIPI 2109|-245.5|| 324 VAP TEST 4509(-245.5|| 384 ([DUMMY 6909|-245.5 || 444 |G230 8923| 107
265 |DGND_MIPI 2149(-245.5|| 325 |VAP_TEST 4549]-245.5|| 385 [DUMMY 6949|-245.5 || 445 |G228 8907| 233
266 |DGND_MIPI 2189(-245.5|| 326 [VAP_TEST 4589(-245.5|| 38 (DUMMY 6989|-245.5 || 446 G226 8891| 107
267 |DGND_MIPI 2229|-245.5(| 327 [VAN_TEST 4629|-245.5( | 387 |DUMMY 7029|-245.5 || 447 (G224 8875| 233
268 |DUMMY 2269|-245.5|| 328 VAN TEST 4669|-245.5|| 388 [DUMMY 7069(-245.5 || 448 |G222 8859( 107
269 |DUMMY 2309(-245.5|| 329 |VAN_TEST 4709(-245.5|| 389 [DUMMY 7109|-245.5 || 449 |G220 8843| 233
270 |DUMMY 2349|-245.5|| 330 [VAN_TEST 4749|-245.5|| 39 [DUMMY 7149|-245.5 || 450 G218 8827| 107
271 |DUMMY 2389(-245.5|| 331 |[VAN_TEST 4789(-245.5|| 391 [DUMMY 7189|-245.5 || 451 |G216 8811| 233
272 |DUMMY 2429(-245.5|| 332 |[VAN_TEST 4829(-245.5|| 392 [DUMMY 7229|-245.5 || 452 |G214 8795| 107
273 | DUMMY 2469|-245.5|| 333 VAN TEST 4869(-245.5|| 393 [DUMMY 7269|-245.5 || 453 |G212 8779| 233
274 |DUMMY 2509(-245.5|| 334 |VAN_TEST 4909(-245.5(| 394 |DUMMY 7309(-2455 || 454 |G210 8763 107
275 | DUMMY 2549|-245.5|| 335 VAN TEST 4949(-245.5|| 395 [(DUMMY 7349(-245.5 || 455 |G208 8747( 233
276 |DUMMY 2589(-245.5|| 336 |VAN_TEST 4989(-245.5|| 39 [DUMMY 7389|-245.5 || 456 |G206 8731| 107
277 |VCI 2629|-245.5(| 337 [VSN_DC_TEST| 5029|-245.5|| 397 |DUMMY 7429|-245.5 || 457 |G204 8715| 233
278 |VCI 2669|-245.5(| 338 [VSN_DC_TEST| 5069|-245.5|| 398 |DUMMY 7469|-245.5 || 458 |G202 8699| 107
279 |VCI 2709|-245.5(| 339 [VSN_DC_TEST| 5109|-245.5|| 399 |DUMMY 7509]-245.5 || 459 |G200 8683| 233
280 |VCI 2749|-245.5(| 340 [VSN_DC_TEST| 5149|-245.5|| 400 |DUMMY 7549(-245.5 || 460 |G198 8667 107
281 | DUMMY 2789[-245 5| 341 [VSN_DC_TEST 5189[-245.5|[ 401 [DUMMY 7589(-245.5 || 461 |G196 8651| 233
282 | DUMMY 2829|-245.5 || 342 [VSN_DC_TEST[ 5229|-245.5|( 402 [DUMMY 7629(-2455 || 462 (G194 8635 107
283 | DUMMY 2869|-245.5(| 343 [VSN_DC_TEST| 5269|-245.5|| 403 |DUMMY 7669|-245.5 || 463 |G192 8619| 233
284 |DUMMY 2909(-245.5|| 344 |[VSN_DC_TEST| 5309|-245.5(( 404 |DUMMY 7709|-245.5 || 464 |G190 8603| 107
285 | DUMMY 2949|-245.5(| 345 [VSN_DC_TEST| 5349|-245.5|| 405 |DUMMY 7749|-245.5 || 465 |G188 8587| 233
286 |DUMMY 2989(-245.5|| 346 [VSN_DC_TEST| 5389|-245.5(( 406 |DUMMY 7789|-245.5 || 466 |G186 8571| 107
287 | DUMMY 3029|-245.5(| 347 [VSN_AC_TEST| 5429|-245.5|| 407 |DUMMY 7829(-245.5 || 467 |G184 8555 233
288 |VGS 3069|-245.5(| 348 [VSN_AC_TEST| 5469|-245.5|| 408 |DUMMY 7869|-245.5 || 468 |G182 8539( 107
289 [VGS 3109(-245.5|| 349 [VSN_AC_TEST| 5509(-245.5(| 409 |DUMMY 7909|-245.5 || 469 |G180 8523| 233
290 [VGS 3149|-245.5|| 350 [VSN_AC_TEST| 5549(-2455(| 410 |DUMMY 7949(-245.5 || 470 (G178 8507 107
201 |VGS 3189|-245.5(| 351 [VSN_AC_TEST| 5589|-245.5|| 411 |DUMMY 7989|-245.5 || 41 |G176 8491| 233
292 |VGS 3229|-245.5(| 352 [VSN_AC_TEST| 5629|-245.5|| 412 |DUMMY 8029|-245.5 || 472 |G174 8475| 107
293 |[VGS 3269|-245.5(| 353 [VSN_AC_TEST| 5669|-245.5|| 413 |DUMMY 8069|-245.5 || 473 |G172 8459| 233
294 |VGH 3309|-245.5(| 354 [VSN_AC_TEST| 5709|-245.5|| 414 |DUMMY 8109|-245.5 || 474 |G170 8443| 107
295 [VGH 3349|-245.5|| 355 [VSN_AC_TEST| 5749(-2455(| 415 |DUMMY 8149(-245.5 || 475 |G168 8427 233
2% (VGH 3389|-245.5|| 356 [VSN_AC_TEST| 5789(-245.5(| 416 |DUMMY 8189(-245.5 || 476 |G166 8411( 107
297 |VGH 3429|-245.5|| 357 [DUMMY 5829]-245.5(( 417 |DUMMY 8229|-245.5 || 477 |G164 8395| 233
298 |VGH 3469(-245.5|| 358 ([DUMMY 5869|-245.5(| 418 |DUMMY 8269|-245.5 || 478 |G162 8379| 107
299 |VGH 3509(-245.5|| 359 ([DUMMY 5909]-245.5(( 419 |VPP 8309|-245.5 || 479 |G160 8363| 233
300 [VGL 3549(-245.5|| 360 [VCI 5949]-245.5(| 420 |VPP 8349|-245.5 || 480 |G158 8347| 107
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ILITeEK a-Si TFT LCD Sin ip Dri
- gle Chip Driver
Labin il 320RGBx 240 Resolution and 262K color ”— |9342

No. | Text Name | X-axis | Y-axis No. | Text Name | X-axis | Y-axis No. | Text Name | X-axis | Y-axis No. | Text Name | X-axis | Y-axis
481 (G156 8331| 233 541 (G36 7371 233 601 |S922 6491| 233 661 (S862 5651| 233
482 (G154 8315| 107 542 (G34 7355| 107 602 |S921 6477 107 662 (S861 5637 107
483 (G152 8299| 233 543 (G32 7339| 233 603 |S920 6463| 233 663 (S860 5623| 233
484 (G150 8283| 107 544 |G30 7323| 107 604 |S919 6449| 107 664 (S859 5609| 107
485 (G148 8267| 233 545 (G28 7307| 233 605 |S918 6435| 233 665 (S858 5595| 233
486 |G146 8251 107 546 |G26 7291 107 606 |S917 6421| 107 666 |S857 5581 107
487 (G144 8235| 233 547 |G24 7275 233 607 |S916 6407| 233 667 |S856 5567 233
488 (G142 8219| 107 548 (G22 7259| 107 608 |S915 6393| 107 668 [S855 5553| 107
489 (G140 8203| 233 549 (G20 7243| 233 609 |S914 6379| 233 669 (S854 5539| 233
490 (G138 8187 107 550 (G18 7227| 107 610 |S913 6365| 107 670 (S853 5525| 107
491 |G136 8171| 233 551 |G16 7211| 233 611 |S912 6351| 233 671 |S852 5511| 233
492 |G134 8155 107 552 |G14 7195 107 612 |S911 6337 107 672 |S851 5497( 107
493 (G132 8139 233 553 (G12 7179 233 613 [S910 6323| 233 673 |S850 5483 233
494 (G130 8123| 107 554 (G10 7163| 107 614 |S909 6309| 107 674 |S849 5469( 107
495 (G128 8107| 233 555 |G8 7147| 233 615 |S908 6295| 233 675 (S848 5455| 233
496 (G126 8091| 107 556 (G6 7131| 107 616 |S907 6281 107 676 (S847 5441 107
497 (G124 8075| 233 557 (G4 7115| 233 617 |S906 6267| 233 677 (S846 5427 233
498 |G122 8059| 107 558 (G2 7099| 107 618 |S905 6253| 107 678 |S845 5413| 107
499 |G120 8043 233 559 |DUMMY 7083 233 619 [S904 6239| 233 679 |S844 5399 233
500 (G118 8027| 107 560 |DUMMY 7067| 107 620 |S903 6225| 107 680 (S843 5385 107
501 |G116 8011| 233 561 [DUMMY 7051| 233 621 |S902 6211| 233 681 (S842 5371| 233
502 |G114 7995| 107 562 [DUMMY 7037| 107 622 |S901 6197| 107 682 (S841 5357| 107
503 |G112 7979| 233 563 (S960 7023| 233 623 |S900 6183| 233 683 (S840 5343| 233
504 |G110 7963| 107 564 [S959 7009| 107 624 |S899 6169| 107 684 (S839 5329| 107
505 |G108 7947] 233 565 (S958 6995| 233 625 |S898 6155| 233 685 (S838 5315| 233
506 |G106 7931] 107 566 |S957 6981| 107 626 |S897 6141| 107 686 |S837 5301| 107
507 (G104 7915| 233 567 |S956 6967 233 627 |S896 6127 233 687 |S836 5287 233
508 |G102 7899| 107 568 |S955 6953( 107 628 |S895 6113| 107 688 |S835 5273 107
509 |G100 7883| 233 569 (S954 6939| 233 629 |S894 6099| 233 689 (S834 5259| 233
510 |G98 7867| 107 570 [S953 6925| 107 630 |S893 6085| 107 690 (S833 5245| 107
511 |G96 7851] 233 571 [S952 6911| 233 631 |S892 6071] 233 691 (S832 5231| 233
512 |G94 7835| 107 572 [S951 6897| 107 632 |S891 6057| 107 692 (S831 5217| 107
513 |G92 7819| 233 573 [S950 6883| 233 633 |S890 6043| 233 693 (S830 5203| 233
514 (G90 7803| 107 574 |S949 6869( 107 634 |S889 6029| 107 694 |S829 5189 107
515 (G88 7787| 233 575 |S948 6855 233 635 |S888 6015| 233 695 |S828 5175 233
516 |G86 7771 107 576 (S947 6841| 107 636 |S887 6001| 107 6% (S827 5161| 107
517 |G84 7755| 233 577 |S946 6827| 233 637 |S886 5987| 233 697 (S826 5147| 233
518 |G82 7739| 107 578 [S945 6813| 107 638 |S885 5973| 107 698 (S825 5133| 107
519 (G880 7723] 233 579 |S944 6799| 233 639 |S884 5959| 233 699 |S824 5119| 233
520 (G78 7707 107 580 |S943 6785 107 640 |S883 5945| 107 700 |S823 5105 107
521 (G76 7691| 233 581 (S942 6771 233 641 |S882 5931| 233 701 |S822 5091 233
522 |G74 7675| 107 582 (S941 6757| 107 642 |S881 5917| 107 702 (S821 5077 107
523 |G72 7659| 233 583 (S940 6743| 233 643 |S880 5903| 233 703 (S820 5063| 233
524 |G70 7643| 107 584 (S939 6729| 107 644 |S879 5889| 107 704 (S819 5049| 107
525 (G68 7627] 233 585 |S938 6715| 233 645 |S878 5875| 233 705 |1S818 5035| 233
526 |G66 7611] 107 586 (S937 6701| 107 646 |S877 5861| 107 706 (S817 5021| 107
527 |G64 7595| 233 587 |S936 6687 233 647 |S876 5847 233 707 |S816 5007 233
528 |G62 7579 107 588 (S935 6673| 107 648 |S875 5833| 107 708 |S815 4993| 107
529 (G60 7563| 233 589 |S934 6659 233 649 |S874 5819| 233 709 |S814 4979| 233
530 [(G58 7547] 107 590 |S933 6645| 107 650 |S873 5805| 107 710 (S813 4965| 107
531 |G56 7531] 233 501 (S932 6631| 233 651 |S872 5791] 233 711 (S812 4951 233
532 (G54 7515| 107 592 |S931 6617| 107 652 |S871 5777 107 712 |1S811 4937 107
533 |G52 7499| 233 593 (S930 6603| 233 653 |S870 5763| 233 713 (S810 4923 233
534 (G50 7483| 107 594 1S929 6589| 107 654 |S869 5749| 107 714 1S809 4909 107
535 (G48 7467| 233 595 |S928 6575 233 655 |S868 5735| 233 715 |S808 4895| 233
536 (G46 7451] 107 506 (S927 6561| 107 656 |S867 5721] 107 716 |S807 4881 107
537 |G44 7435| 233 597 [S926 6547| 233 657 |S866 5707] 233 717 |S806 4867 233
538 |G42 7419| 107 598 (S925 6533| 107 658 |S865 5693| 107 718 (S805 4853 107
539 |G40 7403| 233 599 (S924 6519| 233 659 |S864 5679| 233 719 (S804 4839 233
540 (G38 7387] 107 600 |S923 6505| 107 660 |S863 5665| 107 720 |1S803 4825 107
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ILITeEK a-Si TFT LCD Sin ip Dri
- gle Chip Driver
Labin il 320RGBx 240 Resolution and 262K color ”— |9342

No. | Text Name | X-axis | Y-axis No. | Text Name | X-axis | Y-axis No. | Text Name | X-axis | Y-axis No. | Text Name | X-axis | Y-axis
721 |S802 4811| 233 781 (S742 3971| 233 841 |S682 3131] 233 901 (S622 2291| 233
722 |S801 4797 107 782 |S741 3957| 107 842 |S681 3117] 107 902 (S621 2277 107
723 |S800 4783| 233 783 |S740 3943| 233 843 |S680 3103| 233 903 |S620 2263| 233
724 |S799 4769 107 784 |S739 3929| 107 844 |S679 3089| 107 904 (S619 2249 107
725 |S798 4755| 233 785 |S738 3915| 233 845 |S678 3075| 233 905 |S618 2235| 233
726 |S797 4741 107 786 (S737 3901| 107 846 |S677 3061| 107 906 (S617 2221| 107
727 [S796 4727 233 787 |S736 3887 233 847 |S676 3047| 233 907 |S616 2207 233
728 |S795 4713| 107 788 |S735 3873| 107 848 |S675 3033| 107 908 (S615 2193| 107
729 |S794 4699| 233 789 (S734 3859| 233 849 |S674 3019| 233 909 (S614 2179| 233
730 |S793 4685 107 790 [S733 3845| 107 850 |S673 3005| 107 910 (S613 2165| 107
731 |S792 4671| 233 791 |S732 3831| 233 851 |S672 2991] 233 911 |S612 2151| 233
732 [S791 4657 107 792 |S731 3817( 107 852 |S671 2977 107 912 |S611 2137 107
733 [S790 4643 233 793 [S730 3803 233 853 |S670 2963| 233 913 (S610 2123| 233
734 |S789 4629| 107 794 |S729 3789| 107 854 |S669 2949 107 914 |S609 2109( 107
735 |S788 4615| 233 795 (S728 3775| 233 855 |S668 2935| 233 915 (S608 2095| 233
736 |S787 4601| 107 7% (S727 3761| 107 856 |S667 2921 107 916 (S607 2081| 107
737 |S786 4587 233 797 |S726 3747| 233 857 |S666 2907| 233 917 (S606 2067| 233
738 |S785 4573| 107 798 |S725 3733| 107 858 |S665 2893| 107 918 |S605 2053| 107
739 [S784 4559 233 799 |S724 3719 233 859 [S664 2879| 233 919 |S604 2039 233
740 |S783 4545( 107 800 |S723 3705 107 860 |S663 2865 107 920 (S603 2025| 107
741 |S782 4531| 233 801 |S722 3691 233 861 |S662 2851| 233 921 |S602 2011 233
742 |S781 4517 107 802 (S721 3677| 107 862 |S661 2837| 107 922 (S601 1997| 107
743 |S780 4503| 233 803 (S720 3663| 233 863 |S660 2823| 233 923 (S600 1983| 233
744 |S779 4489 107 804 [S719 3649| 107 864 |S659 2809| 107 924 (S599 1969| 107
745 |S778 4475 233 805 [S718 3635| 233 865 |S658 2795| 233 925 (S598 1955| 233
746 |STT7 4461| 107 806 |S717 3621| 107 866 |S657 2781 107 926 |S597 1941 107
747 |S7T76 4447 233 807 [S716 3607 233 867 |S656 2767 233 927 |S596 1927| 233
748 [ST75 4433( 107 808 [(S715 3593( 107 868 |S655 2753| 107 928 |S595 1913| 107
749 |ST74 4419| 233 809 (S714 3579| 233 869 |S654 2739| 233 929 (S594 1899 233
750 |S773 4405| 107 810 (S713 3565| 107 870 |S653 2725| 107 930 (S593 1885| 107
751 |S772 4391| 233 811 [S712 3551| 233 871 |S652 2711] 233 931 (S592 1871] 233
752 |S771 4377 107 812 [S711 3537| 107 872 |S651 2697| 107 932 (S591 1857| 107
753 |S770 4363| 233 813 [S710 3523| 233 873 |S650 2683| 233 933 (S590 1843| 233
754 [S769 4349( 107 814 |S709 3509( 107 874 |S649 2669 107 934 |S589 1829| 107
755 [S768 4335 233 815 |S708 3495 233 875 |S648 2655| 233 935 |S588 1815| 233
756 |S767 4321| 107 816 (S707 3481| 107 876 |S647 2641| 107 936 (S587 1801 107
757 |S766 4307| 233 817 [S706 3467| 233 877 |S646 2627| 233 937 (S586 1787| 233
758 |S765 4293| 107 818 [S705 3453| 107 878 |S645 2613| 107 938 (S585 1773| 107
759 |S764 4279| 233 819 |S704 3439| 233 879 |S644 2599| 233 939 |S584 1759| 233
760 [S763 4265 107 820 |S703 3425( 107 880 |S643 2585 107 940 |S583 1745| 107
761 [S762 4251 233 821 |S702 3411 233 881 |S642 2571 233 941 |S582 1731 233
762 |S761 4237| 107 82 [S701 3397| 107 882 |S641 2557] 107 942 (S581 1717| 107
763 |S760 4223| 233 823 [S700 3383| 233 883 |S640 2543| 233 943 1S580 1703| 233
764 |S759 4209| 107 824 [S699 3369| 107 884 |S639 2529| 107 944 (S579 1689| 107
765 |S758 4195| 233 825 [S698 3355| 233 885 |S638 2515| 233 95 |1S578 1675| 233
766 |S757 4181 107 826 [S697 3341| 107 886 |S637 2501] 107 946 (S577 1661| 107
767 |S756 4167 233 827 |S696 3327| 233 887 |S636 2487| 233 947 |S576 1647| 233
768 [S755 4153| 107 828 [S695 3313 107 888 |S635 2473| 107 948 (S575 1633| 107
769 [S754 4139 233 829 |S694 3299 233 839 [S634 2459 233 949 |S574 1619| 233
770 [S753 4125| 107 830 (S693 3285( 107 890 |S633 2445| 107 950 (S573 1605| 107
771 |S752 4111| 233 831 [S692 3271| 233 891 |S632 2431] 233 951 (S572 1591 233
772 |S751 4097| 107 832 |1S691 3257| 107 892 |S631 2417] 107 952 |S571 1577| 107
773 |S750 4083| 233 833 [S690 3243| 233 893 |S630 2403| 233 953 (S570 1563| 233
774 |S749 4069| 107 834 [S689 3229| 107 894 |S629 2389| 107 954 (S569 1549| 107
775 |S748 4055 233 835 |S688 3215 233 895 |S628 2375| 233 955 |S568 1535| 233
776 |S747 4041| 107 836 (S687 3201| 107 896 |S627 2361| 107 956 (S567 1521 107
777 |S746 4027| 233 837 [S686 3187| 233 897 |S626 2347] 233 957 [S566 1507| 233
778 |S745 4013| 107 838 [S685 3173| 107 898 |S625 2333| 107 958 (S565 1493 107
779 |S744 3999| 233 839 (S684 3159| 233 899 |S624 2319| 233 959 (S564 1479| 233
780 |S743 3985 107 840 (S683 3145| 107 900 |S623 2305| 107 960 (S563 1465| 107

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 26 of 320



ILITeEK a-Si TFT LCD Sin ip Dri
- gle Chip Driver
Labin il 320RGBx 240 Resolution and 262K color ”— |9342

No. | Text Name | X-axis | Y-axis No. | Text Name | X-axis | Y-axis No. | Text Name | X-axis | Y-axis No. | Text Name | X-axis | Y-axis
%1 [S562 1451 233 1021 (S502 611 233 1081 [S466 -513| 107 1141 (S406 -1353| 107
%62 [S561 1437| 107 1022 (S501 597 107 1082 (S465 -527| 233 1142 (S405 -1367| 233
%63 [S560 1423 233 1023 (S500 583| 233 1083 (S464 -641| 107 1143 (S404 -1381| 107
964 [S559 1409| 107 1024 (S499 569( 107 1084 (S463 -555( 233 1144 (S403 -1395| 233
%5 [S558 1395| 233 1025 (S498 555 233 1085 [S462 -569| 107 1145 (S402 -1409| 107
96 [S557 1381 107 1026 (S497 541 107 1086 [S461 -583| 233 1146 (S401 -1423| 233
%67 [S556 1367| 233 1027 (S496 527| 233 1087 (S460 -597( 107 1147 (S400 -1437| 107
968 [S555 1353| 107 1028 (S495 513 107 1088 [S459 -611| 233 1148 (S399 -1451| 233
%9 [(S554 1339| 233 1029 (S494 499| 233 1089 (S458 -625( 107 1149 (S398 -1465| 107
970 [S553 1325| 107 1030 (S493 485| 107 1000 (S457 -639| 233 1150 (S397 -1479| 233
971 [S552 1311 233 1031 (S492 471 233 1001 (S456 -653| 107 1151 (S396 -1493| 107
972 [S551 1297| 107 1032 (S491 457] 107 1092 (S455 -667| 233 1152 (S395 -1507| 233
973 [S550 1283| 233 1033 |S490 443| 233 1093 (S454 -681| 107 1153 |S394 -1521| 107
974 (S549 1269| 107 1034 (S489 429( 107 1004 (S453 -695( 233 1154 (S393 -1535| 233
975 (S548 1255| 233 1035 (S488 415| 233 1005 (S452 -709( 107 1155 (S392 -1549| 107
976 [S547 1241 107 1036 (S487 401 107 1006 (S451 -723| 233 1156 (S391 -1563| 233
977 |S546 1227] 233 1037 (S486 387 233 1007 (S450 -737 107 1157 (S390 -1577| 107
978 |S545 1213| 107 1038 |S485 373| 107 1098 |S449 -751| 233 1158 |S389 -1591] 233
o79 (S544 1199| 233 1039 (S484 359 233 1099 (S448 -765( 107 1159 (S388 -1605| 107
980 [S543 1185| 107 1040 (S483 345| 107 1100 |S447 -779| 233 1160 (S387 -1619| 233
981 [S542 1171 233 1041 (S482 331 233 1101 (S446 -793| 107 1161 (S386 -1633| 107
982 (S541 1157| 107 1042 (S481 317 107 1102 (S445 -807| 233 1162 (S385 -1647| 233
983 [S540 1143| 233 1043 (DUMMY 303| 233 1103 (S444 -821| 107 1163 (S384 -1661| 107
984 [S539 1129| 107 1044 (DUMMY 289( 107 1104 (S443 -835| 233 1164 (S383 -1675| 233
%5 [S538 1115| 233 1045 (DUMMY 275 233 1105 (S442 -849| 107 1165 (S382 -1689| 107
%6 [(S537 1101] 107 1046 (DUMMY 247( 233 1106 (S441 -863| 233 1166 (S381 -1703| 233
987 [S536 1087| 233 1047 (DUMMY 219 233 1107 (S440 -877( 107 1167 (S380 -1717| 107
988 [S535 1073| 107 1048 (DUMMY 191| 233 1108 (S439 -891| 233 1168 (S379 -1731| 233
%89 [(S534 1059| 233 1049 (DUMMY 163| 233 1109 (S438 -905( 107 1169 (S378 -1745| 107
990 [S533 1045| 107 1050 (DUMMY 135| 233 1110 (S437 -919| 233 1170 (S377 -1759| 233
91 [S532 1031| 233 1051 (DUMMY 107| 233 1111 [S436 -933( 107 1171 (S376 -1773| 107
992 [S531 1017| 107 1052 (DUMMY 79| 233 1112 (S435 -947| 233 172 (S375 -1787| 233
993 [S530 1003| 233 1053 (DUMMY 51| 233 1113 (S434 -961| 107 1173 (S374 -1801| 107
994 [S529 989| 107 1054 |DUMMY 23| 233 1114 |S433 -975| 233 1174 |S373 -1815| 233
995 [S528 975| 233 1055 (DUMMY -23| 233 1115 [S432 -989( 107 1175 (S372 -1829| 107
996 [S527 961| 107 1056 [DUMMY -561| 233 1116 (S431 -1003| 233 1176 (S371 -1843| 233
997 [S526 947| 233 1057 (DUMMY -79| 233 1117 (S430 -1017| 107 1177 (S370 -1857| 107
998 [S525 933| 107 1058 (DUMMY -107| 233 1118 [S429 -1031| 233 1178 (S369 -1871| 233
9% [S524 919| 233 1059 (DUMMY -135| 233 1119 (S428 -1045| 107 1179 (S368 -1885| 107
1000 (S523 905| 107 1060 (DUMMY -163| 233 1120 (S427 -1059| 233 1180 (S367 -1899| 233
1001 (S522 891| 233 1061 (DUMMY -191| 233 1121 (S426 -1073| 107 1181 (S366 -1913| 107
1002 |S521 877| 107 1062 | DUMMY -219| 233 1122 |S425 -1087| 233 1182 |S365 -1927] 233
1003 (S520 863| 233 1063 (DUMMY -247| 233 1123 (S424 -1101| 107 1183 (S364 -1941| 107
1004 (S519 849| 107 1064 [DUMMY -275( 233 1124 (S423 -1115( 233 1184 (S363 -1955| 233
1005 (S518 835| 233 1065 (DUMMY -289( 107 1125 (S422 -1129| 107 1185 (S362 -1969| 107
1006 (S517 821| 107 1066 [DUMMY -303| 233 1126 (S421 -1143| 233 1186 (S361 -1983| 233
1007 (S516 807| 233 1067 (S480 -317( 107 1127 (S420 -1157( 107 1187 (S360 -1997| 107
1008 (S515 793 107 1068 (S479 -331| 233 1128 |S419 -1171| 233 1188 (S359 -2011| 233
1009 |S514 779] 233 1069 |S478 -345| 107 1129 |S418 -1185| 107 1189 |S358 -2025| 107
1010 (S513 765 107 1070 (S477 -359( 233 1130 (S417 -1199| 233 1190 (S357 -2039| 233
1011 (S512 751 233 1071 (S476 -373| 107 1131 (S416 -1213| 107 1191 (S356 -2053| 107
1012 (S511 737 107 1072 (S475 -387| 233 1132 (S415 -1227| 233 1192 (S355 -2067| 233
1013 (S510 723 233 1073 (S474 -401| 107 1133 (S414 -1241( 107 1193 (S354 -2081| 107
1014 (S509 709 107 1074 (S473 -415| 233 1134 [S413 -1255| 233 1194 (S353 -2095| 233
1015 (S508 695| 233 1075 |S472 -429| 107 1135 |S412 -1269| 107 1195 |S352 -2109| 107
1016 (S507 681 107 1076 (S471 -443| 233 1136 |S411 -1283| 233 1196 (S351 -2123| 233
1017 [S506 667 233 1077 [S470 -457( 107 1137 (S410 -1297( 107 1197 (S350 -2137| 107
1018 (S505 653 107 1078 (S469 -471| 233 1138 (S409 -1311| 233 1198 (S349 -2151| 233
1019 [S504 639 233 1079 (S468 -485( 107 1139 (S408 -1325( 107 1199 (S348 -2165| 107
1020 (S503 625 107 1080 (S467 -499( 233 1140 (S407 -1339| 233 1200 (S347 -2179| 233
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No. | Text Name | X-axis | Y-axis No. | Text Name | X-axis | Y-axis No. | Text Name | X-axis | Y-axis No. | Text Name | X-axis | Y-axis
1201 (S346 -2193| 107 1261 (S286 -3033| 107 1321 (S226 -3873| 107 1381 (S166 -4713| 107
1202 (S345 -2207| 233 1262 (S285 -3047| 233 1322 (S225 -3887| 233 1382 (S165 -4727| 233
1203 (S344 -2221| 107 1263 (S284 -3061| 107 1323 (S224 -3901| 107 1383 (S164 -4741| 107
1204 (S343 -2235| 233 1264 (S283 -3075| 233 1324 (S223 -3915( 233 1384 (S163 -4755| 233
1205 (S342 -2249| 107 1265 (S282 -3089| 107 1325 [S222 -3929| 107 1385 (S162 -4769| 107
1206 |S341 -2263| 233 1266 |S281 -3103]| 233 1326 |S221 -3943| 233 1386 (S161 -4783| 233
1207 (S340 -2277| 107 1267 (S280 -3117| 107 1327 (S220 -3957| 107 1387 (S160 -4797| 107
1208 (S339 -2291| 233 1268 (S279 -3131| 233 1328 (S219 -3971| 233 1388 (S159 -4811| 233
1209 (S338 -2305| 107 1269 (S278 -3145| 107 1329 (S218 -3985( 107 1389 (S158 -4825| 107
1210 (S337 -2319| 233 1270 (S277 -3159| 233 1330 (S217 -3999| 233 1390 (S157 -4839| 233
1211 (S336 -2333| 107 1271 (S276 -3173| 107 1331 (S216 -4013| 107 1391 (S156 -4853| 107
1212 (S335 -2347| 233 1272 [S275 -3187| 233 1332 [S215 -4027| 233 1392 (S155 -4867| 233
1213 (S334 -2361| 107 1273 |S274 -3201| 107 1333 (S214 -4041| 107 1393 (S154 -4881| 107
1214 (S333 -2375| 233 1274 [S273 -3215| 233 1334 (S213 -4055( 233 1394 (S153 -4895| 233
1215 (S332 -2389| 107 1275 (S272 -3229| 107 1335 (S212 -4069| 107 1395 (S152 -4909| 107
1216 (S331 -2403| 233 1276 [S271 -3243| 233 1336 (S211 -4083| 233 1396 (S151 -4923| 233
1217 (S330 -2417| 107 1277 [S270 -3257| 107 1337 (S210 -4097( 107 1397 (S150 -4937| 107
1218 (S329 -2431| 233 1278 [S269 -3271| 233 1338 [S209 -4111| 233 1398 (S149 -4951| 233
1219 (S328 -2445| 107 1279 (S268 -3285| 107 1339 (S208 -4125( 107 1399 (S148 -4965| 107
1220 (S327 -2459| 233 1280 (S267 -3299| 233 1340 (S207 -4139| 233 1400 (S147 -4979| 233
1221 (S326 -2473| 107 1281 (S266 -3313| 107 1341 (S206 -4153| 107 1401 (S146 -4993| 107
1222 (S325 -2487| 233 1282 (S265 -3327| 233 1342 (S205 -4167| 233 1402 (S145 -5007| 233
1223 (S324 -2501| 107 1283 (S264 -3341| 107 1343 (S204 -4181| 107 1403 (S144 -5021| 107
1224 (S323 -2515| 233 1284 (S263 -3355| 233 1344 (S203 -4195| 233 1404 (S143 -5035| 233
1225 (S322 -2529| 107 1285 (S262 -3369| 107 1345 (S202 -4209( 107 1405 (S142 -5049| 107
1226 |S321 -2543| 233 1286 |S261 -3383] 233 1346 (S201 -4223| 233 1406 |S141 -5063| 233
1227 |1S320 -2557] 107 1287 |S260 -3397| 107 1347 |S200 -4237| 107 1407 |S140 -5077] 107
1228 (S319 -2571| 233 1288 (S259 -3411| 233 1348 (S199 -4251| 233 1408 (S139 -5091| 233
1229 (S318 -2585( 107 1289 (S258 -3425| 107 1349 (S198 -4265( 107 1409 (S138 -5105| 107
1230 (S317 -2599| 233 1290 (S257 -3439| 233 1350 (S197 -4279| 233 1410 (S137 -5119| 233
1231 [S316 -2613| 107 1291 (S256 -3453| 107 1351 (S196 -4293| 107 1411 (S136 -5133| 107
1232 (S315 -2627| 233 1292 (S255 -3467| 233 1352 [S195 -4307| 233 1412 (S135 -5147| 233
1233 (S314 -2641| 107 1293 (S254 -3481| 107 1353 (S194 -4321| 107 1413 (S134 -5161| 107
1234 (S313 -2655| 233 1294 (S253 -3495| 233 1354 (S193 -4335( 233 1414 (S133 -5175| 233
1235 (S312 -2669| 107 1295 (S252 -3509| 107 1355 (S192 -4349| 107 1415 (S132 -5189| 107
1236 (S311 -2683| 233 1296 (S251 -3523| 233 1356 (S191 -4363| 233 1416 (S131 -5203| 233
1237 (S310 -2697| 107 1297 (S250 -3537| 107 1357 (S190 -4377| 107 1417 (S130 -5217| 107
1238 (S309 -2711| 233 1298 (S249 -3551| 233 1358 (S189 -4391| 233 1418 (S129 -5231| 233
1239 (S308 -2725| 107 1299 (S248 -3565| 107 1359 (S188 -4405| 107 1419 (S128 -5245| 107
1240 (S307 -2739| 233 1300 (S247 -3579| 233 1360 (S187 -4419| 233 1420 (S127 -5259| 233
1241 (S306 -2753| 107 1301 (S246 -3593| 107 1361 (S186 -4433| 107 1421 (S126 -5273| 107
1242 (S305 -2767| 233 1302 (S245 -3607| 233 1362 [S185 -4447) 233 1422 (S125 -5287| 233
1243 (S304 -2781| 107 1303 (S244 -3621| 107 1363 (S184 -4461| 107 1423 (S124 -5301| 107
1244 (S303 -2795| 233 1304 (S243 -3635| 233 1364 (S183 -4475( 233 1424 (S123 -5315| 233
1245 (S302 -2809| 107 1305 (S242 -3649| 107 1365 (S182 -4489| 107 1425 (S122 -56329| 107
1246 (S301 -2823| 233 1306 (S241 -3663| 233 1366 [S181 -4503| 233 1426 (S121 -5343| 233
1247 (S300 -2837| 107 1307 (S240 -3677| 107 1367 (S180 -4517( 107 1427 (S120 -56357| 107
1248 |S299 -2851| 233 1308 |S239 -3691| 233 1368 (S179 -4531| 233 1428 |S119 -56371| 233
1249 |1S298 -2865| 107 1309 |S238 -3705| 107 1369 |S178 -4545| 107 1429 |S118 -5385| 107
1250 (S297 -2879| 233 1310 (S237 -3719| 233 1370 (S177 -4559| 233 1430 (S117 -5399| 233
1251 (S296 -2893| 107 1311 (S236 -3733| 107 1371 (S176 -4573| 107 1431 (S116 -5413| 107
1252 (S295 -2907| 233 1312 [S235 -3747| 233 1372 [S175 -4587| 233 1432 (S115 -5427| 233
1253 (S294 -2921| 107 1313 (S234 -3761| 107 1373 (S174 -4601( 107 1433 (S114 -5441| 107
1254 (S293 -2935| 233 1314 (S233 -3775| 233 1374 (S173 -4615| 233 1434 (S113 -5455| 233
1255 |S292 -2949| 107 1315 |S232 -3789| 107 1375 |S172 -4629| 107 1435 |S112 -5469| 107
1256 (S291 -2963| 233 1316 (S231 -3803| 233 1376 (S171 -4643| 233 1436 (S107 -5483| 233
1257 (S290 -2977| 107 1317 [S230 -3817| 107 1377 (S170 -4657( 107 1437 (S110 -5497| 107
1258 (S289 -2991| 233 1318 (S229 -3831| 233 1378 (S169 -4671| 233 1438 (S109 -5511| 233
1259 (S288 -3005| 107 1319 (S228 -3845| 107 1379 [S168 -4685( 107 1439 (S108 -56525| 107
1260 (S287 -3019| 233 1320 (S233 -3859| 233 1380 (S167 -4699| 233 1440 (S107 -5539| 233
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No. | Text Name | X-axis | Y-axis No. | Text Name | X-axis | Y-axis No. | Text Name | X-axis | Y-axis No. | Text Name [ X-axis | Y-axis
1441 (S106 -5553( 107 1501 (S46 -6393| 107 1561 (G21 -7259| 107 1621 (G141 -8219| 107
1442 (S105 -56567( 233 1502 (S45 -6407| 233 1562 (G23 -7275| 233 1622 (G143 -8235| 233
1443 (S104 -5581( 107 1503 (S44 -6421| 107 1563 (G25 -7291| 107 1623 (G145 -8251| 107
1444 (S103 -5595( 233 1504 (S43 -6435( 233 1564 (G27 -7307| 233 1624 (G147 -8267| 233
1445 (S102 -5609( 107 1505 [S42 -6449| 107 1565 (G29 -7323| 107 1625 (G149 -8283| 107
1446 (S101 -5623( 233 1506 (S41 -6463| 233 1566 (G31 -7339| 233 1626 (G151 -8299| 233
1447 (S100 -5637( 107 1507 (S40 -6477| 107 1567 (G33 -7355| 107 1627 (G153 -8315| 107
1448 (S99 -5651( 233 1508 [S39 -6491| 233 1568 (G35 -7371| 233 1628 (G155 -8331| 233
1449 (S98 -5665( 107 1509 (S38 -6505( 107 1569 (G37 -7387| 107 1629 (G157 -8347| 107
1450 (S97 -5679( 233 1510 [S37 -6519| 233 1570 (G39 -7403| 233 1630 (G159 -8363| 233
1451 (S96 -5693( 107 1511 (S36 -6533| 107 1571 (G41 -7419| 107 1631 (G161 -8379| 107
1452 (S95 -5707( 233 1512 (S35 -6547| 233 1572 (G43 -7435| 233 1632 (G163 -8395| 233
1453 (S94 -5721( 107 1513 (S34 -6561 107 1573 (G45 -7451| 107 1633 (G165 -8411| 107
1454 (S93 -5735( 233 1514 (S33 -6575[ 233 1574 (G47 -7467| 233 1634 (G167 -8427| 233
1455 (S92 -5749( 107 1515 (S32 -6589| 107 1575 (G49 -7483| 107 1635 (G169 -8443| 107
1456 (S91 -5763( 233 1516 [S31 -6603| 233 1576 (G51 -7499| 233 1636 (G171 -8459| 233
1457 (S90 -5777( 107 1517 [S30 -6617| 107 1577 (G53 -7515| 107 1637 (G173 -8475| 107
1458 (S89 -5791| 233 1518 [S29 -6631 233 1578 (G55 -7531| 233 1638 (G175 -8491| 233
1459 (S88 -5805( 107 1519 (S28 -6645( 107 1579 (G57 -7547| 107 1639 (G177 -8507| 107
1460 (S87 -5819( 233 1520 (S27 -6659| 233 1580 (G59 -7563| 233 1640 (G179 -8523| 233
1461 (S86 -5833( 107 1521 (S26 -6673| 107 1581 (G61 -7579| 107 1641 (G181 -8539| 107
1462 (S85 -5847( 233 1522 (S25 -6687| 233 1582 (G63 -7595| 233 1642 (G183 -8555( 233
1463 (S84 -5861( 107 1523 (S24 -6701| 107 1583 (G65 -7611| 107 1643 (G185 -8571| 107
1464 (S83 -5875( 233 1524 (S23 -6715 233 1584 (G67 -7627| 233 1644 (G187 -8587| 233
1465 (S82 -5889( 107 1525 (S22 -6729| 107 1585 (G69 -7643| 107 1645 (G189 -8603| 107
1466 (S81 -5903( 233 1526 (S21 -6743| 233 1586 (G71 -7659| 233 1646 (G191 -8619| 233
1467 |S80 -5917( 107 1527 [S20 -6757| 107 1587 (G73 -7675| 107 1647 (G193 -8635| 107
1468 (S79 -5931( 233 1528 (S19 -6771| 233 1588 (G75 -7691| 233 1648 (G195 -8651| 233
1469 (S78 -5945( 107 1529 (S18 -6785( 107 1589 (G77 -7707| 107 1649 (G197 -8667| 107
1470 (S77 -5959( 233 1530 (S17 -6799| 233 1590 (G79 -7723| 233 1650 (G199 -8683| 233
1471 (S76 -5973( 107 1531 [S16 -6813| 107 1591 (G81 -7739| 107 1651 (G201 -8699| 107
1472 (S75 -5987( 233 1532 [S15 -6827| 233 1592 (G83 -7755| 233 1652 (G203 -8715| 233
1473 (S74 -6001| 107 1533 (S14 -6841| 107 1593 (G85 -7771| 107 1653 (G205 -8731| 107
1474 (S73 -6015( 233 1534 [S13 -6855( 233 1594 (G87 -7787| 233 1654 (G207 -8747| 233
1475 [S72 -6029( 107 1535 (S12 -6869( 107 1595 (G89 -7803| 107 1655 (G209 -8763| 107
1476 [S71 -6043( 233 1536 (S11 -6883| 233 1596 (G91 -7819| 233 1656 (G211 -8779| 233
1477 (S70 -6057( 107 1537 (S10 -6897| 107 1597 (G93 -7835| 107 1657 (G213 -8795| 107
1478 |S69 -6071| 233 1538 | S9 -6911| 233 1598 |G95 -7851] 233 1658 |G215 -8811| 233
1479 (S68 -6085( 107 1539 (S8 -6925( 107 1599 (G97 -7867| 107 1659 (G217 -8827| 107
1480 (S67 -6099( 233 1540 [S7 -6939| 233 1600 (G99 -7883| 233 1660 (G219 -8843| 233
1481 (S66 -6113( 107 1541 (S6 -6953| 107 1601 (G101 -7899| 107 1661 (G221 -8859| 107
1482 |S65 -6127| 233 1542 | S5 -6967| 233 1602 |G103 -7915] 233 1662 |G223 -8875| 233
1483 (S64 -6141( 107 1543 (S4 -6981| 107 1603 (G105 -7931| 107 1663 (G225 -8891| 107
1484 (S63 -6155( 233 1544 (S3 -6995( 233 1604 (G107 -7947| 233 1664 (G227 -8907| 233
1485 (S62 -6169( 107 1545 [S2 -7009| 107 1605 (G109 -7963| 107 1665 (G229 -8923| 107
1486 [S61 -6183( 233 1546 [S1 -7023| 233 1606 (G111 -7979| 233 1666 (G231 -8939| 233
1487 (S60 -6197( 107 1547 [ DUMMY -7037| 107 1607 (G113 -7995| 107 1667 (G233 -8955| 107
1488 (S59 -6211( 233 1548  DUMMY -7051| 233 1608 (G115 -8011| 233 1668 (G235 -8971| 233
1489 (S58 -6225( 107 1549 [ DUMMY -7067( 107 1609 (G117 -8027| 107 1669 (G237 -8987| 107
1490 (S57 -6239( 233 1550  DUMMY -7083| 233 1610 (G119 -8043| 233 1670 (G239 -9003| 233
1491 (S56 -6253( 107 1551 (Gl -7099| 107 1611 (G121 -8059| 107 1671 [DUMMY -9019| 107
1492 (S55 -6267| 233 1552 [G3 -7115| 233 1612 (G123 -8075| 233 1672 [DUMMY -9035| 233
1493 |S54 -6281| 107 1553 |G5 -7131| 107 1613 |G125 -8091] 107

1494 [S53 -6295( 233 1554 [G7 -7147| 233 1614 (G127 -8107| 233

1495 [S52 -6309( 107 1555 (G9 -7163| 107 1615 |G129 -8123| 107

149 [S51 -6323( 233 1556 (G11 -7179| 233 1616 (G131 -8139| 233

1497 (S50 -6337( 107 1557 (G13 -7195( 107 1617 (G133 -8155| 107

1498 (S49 -6351( 233 1558 (G15 -7211| 233 1618 (G135 -8171| 233 Alignment mark X Y

1499 |S48 -6365| 107 1559 |G17 -7227( 107 1619 |G137 -8187( 107 Al -9200 | 225
1500 |S47 -6379( 233 1560 |G19 -7243| 233 1620 |G139 -8203| 233 A2 9200 | 225
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3.7. Block Function Description
System Interface

The interface operating mode (DBI, DPI or DSI) is selected by hardware pins IM [3:0], as shown in Table 2

below :

IM3 IM2 IM1 IMO Interface Mode D8 Pin In use
Register/Content GRAM
0 1 0 0 80 MCU 8-bit bus interface 1 D[7:0] D[7:0]
0 1 1 0 80 MCU 16-bit bus interface I D[7:0] D[15:0]
0 1 0 1 80 MCU 9-bit bus interface 1 D[7:0] D[8:0]
0 1 1 1 80 MCU 18-bit bus interface I D[7:0] D[17:0]
1 1 0 1 3-wire 9-bit data serialinterface I SDA: In/OUT
1 1 1 1 4-wire 8-bit data serialinterface I SDA: InfOUT
0 0 1 0 80 MCU 16-bit bus interface 1T D[8:1] D[17:10] D[8:1]
0 0 0 0 80 MCU 8-bit bus interface I D[17:10] D[17:10],
0 0 1 1 80 MCU 18-bit bus interface 1T D[8:1] D[17:0]
0 0 0 1 80 MCU 9-bit bus interface I D[17:10] D[17:9]
1 0 0 0 MIPI 1 lane MIPI Data/Clock
1 0 0 1 MIPl 1 lane — P/N swap MIPI Data/Clock

Table 2: System Interface Mode

External Pad Set Configuration of MIPI Lane
IM3 M2 IM1 IMO DOP DON CLKP CLKN
1 0 0 0 DOP DON CLKP CLKN
1 0 0 1 DON DOoP CLKN CLKP

Parallel RGB Interface
ILI9342E also supports the RGB interface for displaying a moving picture. When the RGB interface is s elected,
display operation is synchronized with externally signals, VSYNC, HSYNC, and DOTCLK and input display data

is written in synchronization with these signals according to the polarity of enable signal (DE).

Graphic RAM (GRAM)
GRAM is a graphic RAM to store display data. GRAM size is 172,800 bytes with 18 bits per pixel for a maximum
320(RGB) x240 dot graphic display.

Grayscale Voltage Generating Circuit
Grayscale wltage generating circuit generates a liquid crystal drive wltage, which corresponds to grayscale

level set in the gamma correction register. ILI9342E can display maximum 262,144 colors.

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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Power Supply Circuit
The LCD drive power supply circuit generates the wltage levels as VSP, VSN, VGH, VGL for driving TFT LCD

panel.

Timing controller

The timing controller generates all the timing signals for display and GRAM access.

Oscillator

ILI9342E incorporates RC oscillator circuit and output a stable output frequency for operation.

Panel Driver Circuit
Liquid crystal display driver circuit consists of 960-output source driver (S1~S960), and 240-output gate driver
(G1~G240).

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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4. Function Description

4.1. MCU interfaces
ILI9342E provides the 8-/9-/16-/18-bit parallel system interface for 8080-1/8080-1I series, and 3-/4-line serial

system interface for serial data input. The input system interface is selected by external pins IM [3:0] and the bit

formal per pixel color order is selected by DBI [2:0] bits of 3Ah register.

4.1.1. MCU interface selection

The selection of interface is done by setting external pins IM [3:0] as shown in the following table.

M3 M2 M1 IMO MCU-Interface Mode - DB Pn In use
Register/Content GRAM
0 1 0 0 80 MCU 8-bit bus interface I D[7:0] D[7:0]
0 1 1 0 80 MCU 16-bit bus interface I D[7:0] D[15:0]
0 1 0 1 80 MCU 9-bit bus interface I D[7:0] D[8:0]
0 1 1 1 80 MCU 18-bit bus interface I D[7:0] D[17:0]
1 1 0 1 3-wire 9-bit data serial interface 1 SDA: In/OUT
1 1 1 1 4-w ire 8-bit data serialinterface I SDA: In/OUT
0 0 1 0 80 MCU 16-bit bus interface 1I D[8:1] D[17:10] D[8:1]
0 0 0 0 80 MCU 8-bit bus interface I D[17:10] D[17:10],
0 0 1 1 80 MCU 18-bit bus interface II D[8:1] D[17:0]
0 0 0 1 80 MCU 9-bit bus interface II D[17:10] D[17:9]
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4.1.2. 8080-1 Series Parallel Interface

ILI9342E can be accessed via 8-/9-/16-/18-bit MCU 8080- 1 series parallel interface. The chip-select CSX
(active low) is used to enable or disable ILI9342E chip. The RESX (active low) is an external reset signal. WRX

is the parallel data write strobe, RDX is the parallel data read strobe and D[17:0] is parallel data bus.

ILI9342E latches the input data at the rising edge of WRX signal. The D/CX is the signal of data/command
selection. When D/CX="1", D [17:0] bits are display RAM data or command’s parameters. When D/CX="0’, D

[17:0] bits are commands.

The 8080-1 series bi-directional interface can be used for communication between the MCU controller and

LCD driver chip. Interface bus width can be selected by IM [3:0] bits.

The selection of 8080- I series parallel interface is shown as the table in the following.

M3 | IM2 [ M1 | IMO MCU-Interface Mode CSX | WRX | RDX [ D/ICX Function
‘L7 i “H “L” | Write command code.
‘L “H’ i “H’ | Read internal status.
0 1 0 0 8080 MCU 8-bit bus interface 1
“r i “H “H’ | Write parameter or display data.
‘L “H i “H’ | Reads parameter or display data.
‘L 1 “H “L” | Write command code.
“r “H 1 “H’ | Read internal status.
0 1 1 0 8080 MCU 16-bit bus interface I
“L i “H “H’ | Write parameter or display data.
L “‘H j H Reads parameter or display data.
‘L i “H “L” | Write command code.
‘L “H i “H Read internal status.
0 1 0 1 8080 MCU 9-bit bus interface 1
‘L i “H “H’ | Write parameter or display data.
L “H’ I “H’ | Reads parameter or display data.
‘L I “H’ “L> | Write command code.
‘L “H I “H Read internal status.
0 1 1 1 8080 MCU 18-bit bus interface T
“r il “H “H’ | Write parameter or display data.
‘L “H il “H’ | Reads parameter or display data.
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4.1.3. Write Cycle Sequence

The WRX signal is driven from high to low and then be pulled back to high during the write cycle. The host
processor provides information during the write cycle when the display module captures the information from
host processor on the rising edge of WRX When the D/CX signal is driven to low level, then input data on the
interface is interpreted as command information. The D/CX signal also can be pulled high level when the data on

the interface is RAM data or command’s parameter.

The following figure shows a write cycle for the 8080-1 MCU interface.

A
WRX

D[7:0], D[8:0] or
D[15:0], D[17:0]

The host asserts D[17:0], IL19342C reads D[17:0], The host negates D[17:0],

D[15:0], D[8:0] or D[7:0] lines D[15:0], D[8:0] or D[7:0] D[15:0], D[8:0] or D[7:0]
when there is falling edge of lines when there is rising lines.
WRX edge of WRX

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

_ | CsX | \ /—\<:|
| RESX | \<_|

3 | DICX | \ y—

IS

£ || WRX | N ., Y
| RDX | \<_|
| D[17:0] I C:(rjrér:;asr;d >_< COI‘S;::nd |

: : Hi-Z

§_|: | D[17:0] (LCD to Host) I

=

g —[ | D[17:0] Host to LCD I C:é?;:g;d >_< Coggsnd

Signals on D[17:0], D/CX, RDX and WRX wires during
CSX=" H” are ignored.
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4.1.4. Read Cycle Sequence

The RDX signal is driven from high to low and then allowed to be pulled back to high during the read cycle. The
display module provides information to the host processor during the read cycle while the host processor reads
the display module information on the rising edge of RDX signal. When the D/CX signal is driven to low level,
then input data on the interface is interpreted as command. The D/CX signal also can be pulled high level when

the data on the interface is RAM data or command parameter.

The following figure shows the read cycle for the 8080-1 MCU interface.

RDX

D[7:0], D[8:0] or
D[15:0], D[17:0]

ILI9342C ASserts D[17:0], The host reads D[17:0],

D[15:0], D[8:0] or D[7:0] D[15:0], D[8:0] or D[7:0] The ILI9342C negates
- . - . D[17:0], D[15:0], D[8:0]
lines when there is a lines when there is a or D[7:0] lines

falling edge of RDX rising edge of RDX '

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

| csX | \

| RESX |

| DICX | \ /

SEEEW

(O]
o___|
8
9] WRX
1l O\

| RDX |

. ] Command Data

| D[17:0] | Address >_< Dummy Data >_< (valic) >_< |
§—|: | Di27:0] Hostto LD | Command HiZ |
S |

. Hi-Z Dummy Data Hi-Z

8_[ | D[17:0] (LCD to Host) | Dam_>—< (valid)
—

Signals on D[17:0], D/CX, RDX and WRX wires during
CSX=" H” areignored.

Note: Read data is only valid when the D/CX input is pulled high. If D/CX is driven low during read then the

display information outputs will be High-Z.
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4.15. 8080-1I Parallel Interface

ILI9342E can be accessed via 8-/9-/16-/18-bit MCU 8080-11 series parallel interface. The chip-select CSX
(active low) is used to enable or disable ILI9342E chip. The RESX (active low) is an external reset signal. WRX

is the parallel data write strobe, RDX is the parallel data read strobe and D[17:0] is parallel data bus.

ILI9342E latches the input data at the rising edge of WRX signal. The D/CX is the signal of data/command
selection. When D/CX="1", D [17:0] bits are display RAM data or command’'s parameters. When D/CX="0’, D

[17:0] bits are commands.

The 8080-1I series bi-directional interface can be used for communication between the MCU controller and

LCD driver chip. Interface bus width can be selected by IM [3:0] bits.

The selection of 8080-11 series parallel interface is shown as the table in the following.

M3 | IM2 | IM1 | IMO MCU-Interface Mode CSX | WRX | RDX | DICX Function
“r il “H “L” | Write command code.
‘L “H 1 “H’ | Read internal status.
0 0 1 0 | 8080 MCU 16-bit bus interface II
‘L 1 “H “H’ | Write parameter or display data.
“L | “H" | Reads parameter or display data.
A I A “L” | Write command code.
‘L’ “H 1 “H’ | Read internal status.
0 0 0 0 | 8080 MCU 8-bit bus interface I
L j “H “H" | Write parameter or display data.
‘L ‘v | 1T | “H | Reads parameteror display data.
‘L il “H “L> | Write command code.
L ““# | [ | “H | Readinternalstatus.
0 0 1 1 8080 MCU 18-bit bus interface T
“r I “H | “H | Write parameter or display data.
‘L w | “H’ | Reads parameter or display data.
“r i “H “L” | Write command code.
‘L ‘0 | T | “H | Readinternal status.
0 0 0 1 8080 MCU 9-bit bus interface I
‘o | 1 | 0 | “H | Write parameter or display data.
‘L w | 1 “H’ | Reads parameter or display data.
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4.1.6. Write Cycle Sequence

The WRX signal is driven from high to low and then be pulled back to high during the write cycle. The host
processor provides information during the write cycle when the display module captures the information from
host processor on the rising edge of WRX When the D/CX signal is driven to low level, then input data on the
interface is interpreted as command information. The D/CX signal also can be pulled high level when the data on

the interface is RAM data or command’s parameter.

The following figure shows a write cycle for the 8080-11 MCU interface.

WRX

D[17:10], D[17:9]
D[17:10]&D[8:1],0r
D[17:0]

The host asserts D[17:0], The display read D[17:0], The host negates D[17:0],

D[17:10]&D[8:1], D[17:9] or D[17:10]&D[8:1], D[17:9] or D[17:10]&D[8:1], D[17:9] or
D[17:10] lines when there is D[17:10] lines when there D[17:10] lines.
falling edge of WRX is rising edge of WRX

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

_ | CsX | \ /—\<:|
| RESX | \
3 | DICX | \ / \
g | WRX | \_f—\_f \
| RDX | \
| L owo | T —<_ o |
8 Hi-Z
$—{ [DI27:0] (LCD to Hosy |
=
g—[ | Di27:0] Hostto LD | Commard, ( Copmand

Signals on D[17:0], D/CX, RDX and WRX wires during
CSX=" H” are ignored.
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4.1.7. Read Cycle Sequence

The RDX signal is driven from high to low and then allowed to be pulled back to high during the read cycle. The
display module provides information to the host processor during the read cycle while the host processor reads
the display module information on the rising edge of RDX signal. When the D/CX signal is driven to low level,
then input data on the interface is interpreted as command. The D/CX signal also can be pulled high level when

the data on the interface is RAM data or command parameter.

The following figure shows the read cycle for the 8080-1I MCU interface.

RDX

D[17:10], D[17:9]
D[17:10]&D[8:1],
or D[17:0]

ILI9342C asserts D[17:0], The host reads D[17:0],

D[17:10]&D[8:1], D[17:9] or D[17:10]&D[8:1], D[17:9] or The ILI9342C negates

) . ) ) . . D[17:0],D[17:10]&D[8:1],
D[17:10] lines when there is D[17:10] lines when there is D[17:9] or D[17:10] lines
a falling edge of RDX. a rising edge of RDX. ' '

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

| csX | \

| RESX |

| DICX | \ /

SEEEﬁ

(O]
o __|
8
9] WRX
P 7

| RDX |

. ] Command Data

| D[17:0] | Address >_< Dummy Data >_< (valid) >_< |
§—|: | Dl17:0] Hostto LCD | Command Hi-Z |
g |

. Hi-Z Dummy Data Hi-Z

5_[ [ D[L7:0] (LCD to Hosy) | D
—

Signals on D[17:0], D/CX, RDX and WRX wires during
CSX=" H” areignored.

Note: Read data is only valid when the D/CX input is pulled high. If D/CX is driven low during read then the

display information outputs will be High-Z.
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4.1.8. Serial Interface

The selection of interface is done by IM [3:0] bits. Please refer to the Table in the following.

M3 M2 M1 IMO MCU-Interface Mode CSX D/CX | SsCL Function
1 1 0 1 3-line serial interface “L” - j Read/Write command, parameter or display data.
1 1 1 1 4-line serial interface “Lr ‘HL” f Read/Write command, parameter or display data.

ILI9342E supplies 3-lines/ 9-bit and 4-line/8-bit bi-directional serial interfaces for communication between host
and ILI9342E. The 3-line serial mode consists of the chip enable input (CSX), the serial clock input (SCL) and
serial data Input/Output (SDA). The 4-line serial mode consists of the Data/Command selection input (D/CX),
chip enable input (CSX), the serial clock input (SCL) and serial data Input/Output (SDA) for data transmission.
The data bus (D [17:0]), which are not used, must be connected to GND. Serial clock (SCL) is used for interface

with MCU only, so it can be stopped when no communication is necessary.

4.1.9. Write Cycle Sequence

The write mode of the interface means that host writes commands or data to ILI9342E. The 3-lines serial data
packet contains a data/command select bit (D/CX) and a transmission byte. If the D/CX bit is “low”, the
transmission byte is interpreted as a command byte. If the D/CX bit is “high”, the transmission byte is stored as

the display data RAM (Memory write command), or command register as parameter.

Any instruction can be sent in any order to ILI9342E and the MSB is transmitted first. The serial interface is
initialized when CS X is high status. In this state, SCL clock pulse and SDA data are no effect. A falling edge on
CSX enables the serial interface and indicates the start of data transmission. See the detailed data format for

3-/4-line serial interface.

3-line Serial Interface Data Format

Transmission byte may l|:>e Command or Data

MSB LSB
D/CX D7 D6 D5 D4 D3 D2 D1 DO
D/CX 8-bit Transmission Byte D/CX 8-bit TransmissionByte [ 4 o o o o

I
Data/Command select bit

Host processor drives the CSX pin to low and starts by setting the D/CX bit on SDA. The bit is read by ILI9342E
on the first rising edge of SCL signal. On the next falling edge of SCL, the MSB data bit (D7) is set on SDA by
the host. On the next falling edge of SCL, the next bit (D6) is set on SDA. If the optional D/CX signal is used, a

byte is eight read cycle width. The 3/4-line serial interface writes sequence described in the figure as below.
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3-line Serial Interface Protocol

(s{IX B >|K H B )IKE}
csx T\ ) i '
ost |+ soa (Y@= EXEX e

1 |
|
(MCU to Driver) | I

SCL

Command Data / Command / Parameter

&
i_
Y
e =
I

The CSX can be high level between the data and
next command.The SDA and SCL are invalid during
CSX is high level

4-line Serial Interface Protocol
[ | I I

(sX TB X | TB ) &)

CSX 7] i i—i i—
Cl XZ})'( TE

D/CX |
T
|

. l
| | | |
SDA IEE@E@@@ __________ _f o7 Xoe Xos X(o4 X232 X0z X o2 X 2o X )
| | |
: Command : : Data/Command / Parameter :
et - - Ll
CSX can be "H" between command /

command and parameter / command. SCL and
SDA during CSX="H"is invalid.
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4.1.10. Read Cycle Sequence

The read mode of interface means that the host reads register's parameter or display data from ILI9342E. The
host has to send a command (Read ID or register command) and then the following byte is transmitted in the
opposite direction. ILI9342E latches the SDA (input data) at the rising edges of SCL (serial clock), and then
shifts SDA (output data) at falling edges of SCL (serial clock). After the read status command has been sent, the
SDA line must be set to tri-state and no later than at the falling edge of SCL of the last bit. The read mode has

three types of transmitted command data (8-/24-/32-bit) according command code.

The host read the n-th parameter of the level 2 command by SPI interface need set additional command RD9h
at first. Only the first 8-bit parameter will be read out by the serial interface protocol at a time and it will be

necessary set RD9h command again for another ordinal number parameter.

3-wire Serial Interface Protocol

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

& C X C XAEADD)
NCS _|: :

SCL |: .: )

Hi-Z '
il (O 6 0 0 B0 0 O i
| | |
& Hi-Z Hi-Z
1 o 00000006
I

[a) |
I

MCU

D/C

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

@@( B )?@IK B )@@%
NCS —|i i i i,_l

MCU
[92]
@)
r

' |
SDA Hiz
(input) .@ﬁ@@@@@ﬂ ® | A : R : Y
| ) o |
A — Y OG0 C) —
' |
! ]

(output) | |
I

Driver

Dummy Clock Cycle

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 41 of 320




ILITeEK a-Si TFT LCD Sin ip Dri
- gle Chip Driver
Labin il 320RGBx 240 Resolution and 262K color ”— |9342

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

(s KX T8 KX iC XAFXEXA
NCS —|i

MCU
(%]
(@]
-

| | . |
Hi-Z
2h - CEEEEEEEEEH -
| |
|

- Hi-Z
g1 soa |
a (output) I

I

i
%

Dummy Clock Cycle
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4-wire Serial Interface Protocol

4-line Serial Protocol ( for RDIDL/ RDID2/ RDID3/0AR0OBHWOCh/0DKOEWOFh command: 8- bit read
[ [ [

X T X s RN
m

SCL | I

| |
| |

CSX | |
I I
|

|
|
|
|
|
- |
8| 1 | 1
T DICX | )(1)'( |
| [
Hi-Z '

oA -mmwm@a 2 : &)
o - |
I | - B EEHEHE
3 (outpuf I I |

4-line Serial Protocol ( for RDDID command24- bit read

=X s 2K D G650

g_ I | | I
D/CX I oy | :
| | . I

L (oot .ﬂ@@ﬂ@@ﬂ b0 ‘: HiZ | =)
O | I
% (outpud ! N @@ - EEE

——  Dummy Clock Cycle

4- line Serial Protocol( for RDDST command32- bit read

X T KX iC XK

g_ ! | | |

o : @}5 ‘E Hi-Z ;

|2 COEEEEEEEH - 5
& |
2L coupn HEEEC T XEEE

——  Dummy Clock Cycle
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4.1.11. Data Transfer Break and Recovery

If there is a break in data transmission by RESX pulse, while transferring a command or frame memory data or
multiple parameter command data, before Bit DO of the byte has been completed, then the driver will reject the
previous bits and have reset the interface such that it will be ready to receive command data again when the

chip select pin (CSX) is activated after RESX havwe been high state.

7 a— y:(/,m@x -

|
Xe)
: | | |
[ oosx [ L 1B
! I !
RESX i I : :
: I- 1 Wdlt forlnore than 5ms :
Driver | —-mem-
( MPU rtlc\)/(IaDrriveI) SCL I -__-_-jl,-/,g [
| JR——
SDA euumcum @ﬂﬁﬂﬁ@ﬁﬂ@l
- I Command/ : I : I I
| Parameter/ Data I [ Command

The SCL and SDA during RESX L" is
invalid and next byte becomes command

If there is a break in data transmission by CSX pulse, while transferring a command or frame memory data or
multiple parameter command data, before Bit DO of the byte has been completed, then the driver will reject the
previous bits and have reset the interface such that it will be ready to receive the same byte re-transmitted when

the chip select pin (CSX) is next activated.
| (|

| |

- EOC ™ X K iC )
| | |

esx | | B
| | |

Poenen| St TITUTLTLILS

(MPU to Driver) | 0 |
| s \ )

soa (_Keeper Koo oe Koo D OO0000008
- l————»la »l e >l

1
| Data / | Break 11 |
| Command/ | : : |

|

| Parameter |

Data/ Command/ Parameter

If a two or more parameter command is being sent and a break occurs while sending any parameter before the
last one and if the host then sends a new command rather than continue to send the remained parameters that
was interrupted, then the parameters which had been successfully sent are stored and the parameter where the

break occurred is rejected. The interface is ready to receive next byte as shown below.
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Parameterl1is successfully sent, but Parameterl2

Break P is breaked and needed to be transfer again

Y

Command 1

Parameter 11 —

Parameteril2 —{ Command2

IL19342

Commandl +—{ Parameter11 — Parameter 12 — Parameter 13 f---4 >

| »|

[

again to write remained parameter(Parameterl2 and Parameterl3)

CommandL with first parameter (Parameterl1) sould be excuted

If a two or more parameter command is being sent and a break occurs by the other command before the last

one is sent, then the parameters which had been successfully sent are stored and the other parameter of that

command remains previous Vvalue.

\

y

Parameterllis successfully sent, but other parameters

Break

are not sent and broken by the other command

«

>

Command 1

—{ Parameter11l

Command 2

Commandl [— Parameterl1l — Parameter12 — Parameter13 |

|

Command1 with first parameter (Parameterl 1) sould be excuted ™
again to write remained parameter(Parameterl2 and Parameterl3)
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4.1.12. Data Transfer Pause

It will be possible when transferring a command, frame memory data or multiple parameter data to inwoke a
pause in the data transmission. If the chip select pin (CSX) is released to high state after a whole byte of a frame
memory data or multiple parameter data has been completed, then ILI9342E will wait and continue the frame
memory data or parameter data transmission from the point where it was paused. If the chip select pin is
released after a whole byte of a command has been completed, then the display module will receive either the
command’s parameters (if appropriate) or a new command when the chip select pin is next enabled as shown

below.

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

4) Parameter-Pause-Parameter

Condition 4:

Condition 1: The host continues to transmit the remain
The host transmits a new Command parameter (Parameter 22) when a pause occurs
(Command 2) when a pause occurs after Parameter 21.
after Command 1. A .

1

(]

—» Command 2 » Parameter 21 i » Parameter 22

Condition 3:

The host transmits a new command (Command
3) when a pause occurs after Parameter 11.

Command 1

L3 Parameter 11 » Command 3

Condition 2:
b The host continues to transmit the remain
parameter (Parameter 11) when a pause occurs

after Command 1.
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4.1.13. Serial Interface Pause (3_wire)

@@ B

N222242K TB

Host
(MCU to Driver ),

I
=
I
I
]

Command

CSX is high level

The CSX can be high level betw een the data and
next commandThe SDA and SCL are invalid duri

4.1.14. Parallel Interface Pause

CSX

Pause
DIcX X _oc X X oc X
RDX ) )
WRX [ I
D[17:0] X 0171000 -_ X 0171000
Command / Parameter Pause Command / Parameter
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4.1.15. Data Transfer Mode
ILI9342E can provide two different kinds of color depth (16-bit/pixel and 18-bit/pixel) display data to the graphic
RAM. The data format is described for each interface. Data can be downloaded to the frame memory by 2

methods.

4.1.16. Data Transfer Method 1
The image data is sent to the frame memory in the successive frame writing, each time the frame memory is

filled by image data, the frame memory pointer is reset to the start point and the next frame is written.

Start Stop

Start Frame Image Data Image Data Image Data
Memory Write Frame 1 Frame 2 Frame 3

Any Command

4.1.17. Data Transfer Method 2
Image data is sent and at the end of each frame memory download, a command is sent to stop frame memory

writing. Then start memory write command is sent, and a new frame is downloaded.

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

Note 1: These methods are applied to all data transfer color modes on both serial and parallel interfaces.
Note 2: The frame memory can contain both odd and even number of pixels for both methods. Only complete

pixel data will be stored in the frame memory.

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

4.2.1. RGB Interface Selection

ILI9342E has two kinds of RGB interface and these interfaces can be selected by RCM [1:0] bits. When RCM
[1:0] bits are set to “10”, the DE mode is selected which utilizes VSYNC, HSYNC, DOTCLK, DE, D [17:0] pins;
when RCM [1:0] bits are set to “11”, the SYNC mode is selected which utilizes which utilizes VSYNC, HSYNC,
DOTCLK, D [17:0] pins. Using RGB interface must selection serial interface.

ILI9342E supports several pixel formats that can be selected by DPI [2:0] bits of “Pixel Format Set (3Ah)” and
RIM bit of RD8h command. The selection of a given interfaces is done by setting RCM [1:0] and DPI [2:0] as

show in the following table.

RCM[1:0] RIM DPI[2:0] RGB Interface Mode RGB Mode Used Pins

1 0 0 1 1 0 18-bit RGB interface VSYNC, HSYNC, DE, DOTCLK,
(262K colors) DB[17:0]

1 0 0 1 0 1 16-bit RGB interface VSYNC, HSYNC, DE, DOTCLK,
(65K colors) DBJ[15:0]
8-bit RGB interface DE.Mode- ) VSYNC, HSYNC, DE, DOTCLK,

1 0 1 1 1 1 Valid datais determined by the
(16.77M colors) DE signal DBJ[7:0]

1 0 1 1 1 0 6-bit RGB interface VSYNC, HSYNC, DE, DOTCLK,
(262K colors) DBJ[5:0]

1 0 1 1 0 1 6-bit RGB interface VSYNC, HSYNC, DE, DOTCLK,
(65K colors) DBJ[5:0]

1 1 0 1 1 0 18-bit RGB interface VSYNC, HSYNC, DOTCLK,
(262K colors) DB[17:0]

1 1 0 1 0 1 16-bit RGB interface VSYNC, HSYNC, DOTCLK,
(65K colors) SYNC Mode DB[15:0]

1 1 1 1 1 1 8-bit RGB interface In SYNC mode, DE signal is VSYNC, HSYNC, DE, DOTCLK,
(16.77M colors) ignored; blanking porch is DB[7:0]

1 1 1 1 1 0 6-bit RGB interface determined by D1h command. | VSYNC, HSYNC, DOTCLK,
(262K colors) DBI5:0]

1 1 1 1 0 1 6-bit RGB interface VSYNC, HSYNC, DOTCLK,
(65K colors) DBI[5:0]

18-bit data interface ( DB[17:0]Is used) , DPI[2:0]= 110, andRIM =0
DB17 [DB16 [ D815 10814 [DB13 [D812 [ DB11 [DB10 | DES 3¢ | DB7 | DB6

16-bit data interface ( DB[15:0]is used), DPI[2 0]=101, andRIM =0
0816 [De14 [De13 10812 [DE11 [oe10] peo [ 088 [ © 5 [ D8S |

087 | 086 | DRS | DB4 r.az [ pB2 rvm ‘ P.?ﬂ :,97 DB6 r=é_x<, D4 | DR3 | 082 | DBl | DBO | DOB7 | D86 | DB5 | 084 | D83 | D82 | OB | DBO |

6-bit data interface ( DB[5:0]Is used) , DPI{2:0]= 110, andRIM =1

D85 [ D84 [ DB3 1 DBEZ2 [DB1 [ DBO 1 DBS [ D84 | DB3 1 DE2 [ D81 | DBO | DBS | D84 | DB3 | DBZ | DBl | D80 |

s-maatamtenace(osls 0]is used) , DPI[2 0]=101, andRIM = 1 e
D85 | 084 [ DB3 [ D82 [ D81 [ DBO [ DBS [ 084 [ D83 1 DE2 [ D81 [ DB [ D&s [ 084 [ DE3 [ OBZ [ 081 | D80 |
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Pixel clock (DOTCLK) is running all the time without stopping and used to enter VSYNC, HSYNC, DE and D
[17:0] states when there is a rising edge of the DOTCLK. The DOTCLK cannot be used as continues internal
clock for other functions of the display module. Vertical synchronization (VSYNC) is used to tell when there is
received a new frame of the display. This is low enable and its state is read to the display module by a rising
edge of the DOTCLK signal.

Horizontal synchronization (HSYNC) is used to tell when there is received a new line of the frame. This is low

enable and its state is read to the display module by a rising edge of the DOTCLK signal.

In DE mode, Data Enable (DE) is used to tell when there is received RGB information that should be transferred
on the display. This is a high enable and its state is read to the display module by a rising edge of the DOTCLK
signal. D [17:0] are used to tell what is the information of the image that is transferred on the display (When
DE= "0 (low) and there is a rising edge of DOTCLK). D [17:0] can be ‘O’ (low) or ‘1’ (high). These lines are read
by a rising edge of the DOTCLK signal. In SYNC mode, the valid display data in inputted in pixel unit via D [17:0]
according to HFP/HBP settings of HSY NC signal and VFP/VBP setting of VSYNC. In both RGB interface modes,
the input display data is written to GRAM first then outputs corresponding source voltage according the gray

data from GRAM.

Hsync HBP HAdr HFP

Vsync

(Hsyhc + HBP) — Horizontal interval when no
valididisplay data is sent from host to display

VBP

AKejdsip 03 1soy woly Juas si eyep Aejdsip
PIfeA OU USYM [eAISIUI [EIUOZLOH - dH

VAdr

(VAdr + HAdr) - Period
when valid display data are
transferred from host to
display module

Ae|dsip 0} 3soy wouy paiajsuel s eyep Kejdsip
PIfeA OU UBYM [eAIa)Ul [DIAA - (daA + DUASA)

VFP -- Vertical interval when no valid display
data is transferred from host to display

VFP
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Parameters Symbols | Condition Min Typ. Units
DOTCLK Frequency DCLK - 10 MHz
Frame Rate FR - 60 fps
Horizontal Synchronization Hsync 2 10 DOTCLK
Horizontal Back Porch HBP 58 318 DOTCLK
Horizontal Address HAdr - 320 DOTCLK
Horizontal Front Porch HFP 2 10 DOTCLK
\ertical Synchronization Vsync 1 2 Line
\ertical Back Porch VBP 1 6 Line
\ertical Address VAdr - 240 Line
\ertical Front Porch VFP 3 8 Line
Notel : 320(RGB)X240 (18-bitRGB interface) reference
Note2 : VBP+Vsync+VFP = 16 lines
Note3 : When use RGB Sync mode, Hsync+HBP timing = 3us

Parameters Symbols Condition Min Typ. Units
DOTCLK Frequency DCLK - 10 MHz
Frame Rate FR - 60 fps
Horizontal Synchronization Hsync 2 10 DOTCLK
Horizontal Back Porch HBP 58 398 DOTCLK
Horizontal Address HAdr - 320 DOTCLK
Horizontal Front Porch HFP 2 10 DOTCLK
\ertical Synchronization Vsync 1 2 Line
\ertical Back Porch VBP 1 6 Line
\ertical Address VAdr - 240 Line
\ertical Front Porch VFP 3 8 Line
Notel : 240(RGB)X240 (18-bitRGB interface) reference
Note2 : VBP+Vsync+VFP = 16 lines

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

The timing chart of 18-/16-bit RGB interface mode is shown as below.

1 frame

.| Back porch

>

Front porch
< >

VSYNC :b‘VLW>=1H

I
| I 1l

ENABLE

DB[17:0]

HLW>=2DOTCLKs

HSYNC

e | [JTTUUUTIUTUUUUTUTTURTTUTTTUUL

ENABLE

DTST>=HLW

DB[17:0]

Vi

Valid data
P, :the n-th pixel of per line

VLW : VSYNC Low Width
HLW : HSYNC Low Width
DTST : Data Transfer Startup Time

Note 1: The DE signal is not needed when RGB interface SYNC mode is selected.

Note 2: VSPL=0’, HSPL=0’, DPL=0’" and EPL="1" of “Interface Mode Control (DOh)” command.
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The timing chart of 8/6-bit RGB interface mode is shown as below:

1 frame

>

P Back porch :ront porch
VSYNC j‘VLW>=1H J u
HSYNC
-
DOTCLK ] | |”||H|H
ENABLE F
DBI[5:0]
HLW>=2DOTCLKs
HSYNC "
ENABLE . DTST>=HLW
//
o610 sl UL L
Valid data

VLW : VSYNC Low Width
HLW : HSYNC Low Width
DTST : Data Transfer Startup Time

Note 1: The DE signal is not needed when RGB interface SYNC mode is selected.
Note 2: VSPL=0’, HSPL=0’, DPL=0’" and EPL="1’ of “Interface Mode Control (DOh)” command.
Note 3: In 8/6-bit RGB interface mode, each dot of one pixel (R, G and B) is transferred in synchronization with

DOTCLK.
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4.3. VSYNC Interface

ILI9342E supports the VSYNC interface in synchronization with the frame-synchronizing signal VSYNC to
display the moving picture with the 8080- 1 /8080-11 system interface. When the VSYNC interface is selected to

display a moving picture, the minimum GRAM update speed is limited and the VSYNC interface is enabled by

setting DM[1:0] = “10” and RM = “0".

In the VSYNC mode, the display operation is synchronized with the internal clock and VSYNC input and the

frame rate is determined by the pulse rate of VSYNC signal. All display data are stored in GRAM to minimize

MPU

y

>

VSYNC

nCS

RS

nWR
DBJ[17:0]

total data transfer required for moving picture display.

VSYNC

Write data to RAM
through system
interface

Display operation
synchronized with
internal clocks

G

Rewriting
screen data

LI

Rewriting
screen data

2SS0 NNNNNENEEEI

L

O000oo0000000M0
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VSYNC

\:I RAM
Write

Back porch (2 lines)

Display
(240 lines)

Front porch (2 lines)

Black period

:

The VSYNC interface has the minimum speed limitation of writing data to the internal GRAM \ia the system

interface, which are calculated from the following formula.

Internal clock frequency (fosc.) [Hz] = FrameFrequency x (DisplayLine (NL) + FrontPorch (VFP) + BackPorch
(VBP)) x Clock CyclePerLines (RTN) x FrequencyFluctuation.

320 x DisplayLires(NL)
[BackPorch(VBP) + Display Lires(NL) — margins] x Clocks per line x (1/fosc)

Minimum RAM write speed [Hz] >

Note: When the RAM write operation does not start from the falling edge of VSYNC, the time from the falling

edge of VSYNC until the start of RAM write operation must also be taken into account.

An example of minimum GRAM writing speed and internal clock frequency in VSYNC interface mode is as
below.
[Example]
Display size: 320 RGB x 240 lines
Lines: 240 lines (NL =1110111)
Back porch: 2 lines (VBP = 0000010)
Front porch: 2 lines (VFP = 0000010)
Frame frequency: 70 Hz

Frequency fluctuation: 10%

Internal oscillator clock (fosc.) [Hz] = 70 x [240+ 2 + 2] x 27 clocks x(1.1/0.9) = 748KHz

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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When calculate the internal clock frequency, the oscillator variation is needed to be taken into consideration. In
the above example, the calculated internal clock frequency with £10% margin variation is considered and
ensures to complete the display operation within one VSYNC cycle. The causes of frequency variation come

from fabrication process of LSI, room temperature, external resistors and VCI wltage variation.

Minimum speed for RAM writing [Hz] > 320 x 240 x 748K / [ (2 + 240 — 2)lines x 27clocks] = 6.65 MHz

The above theoretical value is calculated based on the premise that the ILI9342E starts to write data into the
internal GRAM on the falling edge of VSYNC. There must at least be a margin of 2 lines between the physical
display line and the GRAM line address where data writing operation is performed. The GRAM write speed of
6.65MHz or more will guarantee the completion of GRAM write operation before the ILI9342E starts to display

the GRAM data on the screen and enable to rewrite the entire screen without flicker.

Notes in using the VSYNC interface

1. The minimum GRAM write speed must be satisfied and the frequency variation must be taken into
consideration.

2. The display frame rate is determined by the VSYNC signal and the period of VSYNC must be longer than the
scan period of an entire display.

3. When switching from the internal clock operation mode (DM[1:0] = “00”) to the VSYNC interface mode or
inversely, the switching starts from the next VSYNC cycle, i.e. after completing the display of the frame.

4. The partial display, vertical scroll, and interlaced scan functions are not available in VSYNC interface mode.

System Interface Mode to VSYNC interface mode VSYNC interface mode to System Interface Mode

System Interface
¢ Display operation in
— synchronization with

internal clocks ]
Set DM[1:0]=00, RM=0

* for system interface mode

Opeartion through
VSYNC interface

Set GRAM Address Display operation in
synchronization with

VSYNC

Set DM[1:0]=10, RM=0

for VSYNC interface mode DM[1:0], RM become

v

Set index register to 2Ch

v

< Wait more than 1 frame >

v

Write data to GRAM
through VSYNC interface

v

Opeartion through
VSYNC interface

DM[1:0], RM become
enable after completion
of displaying 1 frame

Display operation in
synchronization with
VSYNC

\ 4

< Wait more than 1 frame >

System Interface

enable after completion
of displaying 1 frame

Display operation in
synchronization with
internal clocks

Note: input VSYNC for more than 1 frame
period after setting the DM, RM register.
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4.4. DSI System Interface
4.4.1. General Description
The pad mapping of MIPI DSI interface is set by IM[3:0] pin ( as below table).

Table 3: DSI Interface Lane Mode Selection

External Pad Set Configuration of MIPI Lane
IM3 IM2 IM1 IMO DOP DON CLKP CLKN
1 0 0 0 DOP DON CLKP CLKN
1 0 0 1 DON DOP CLKN CLKP

Figure 2: DSI System Interface Diagram

DOP P ) B
DON DON

MCU SR [y coen - Display Module

RESX

Y

RESX

IM3
M2
IM1
IMO

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

<> High level communication is done on the packet level.
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4.4.2. Interface Level Communication
4421. General

The display module uses data and clock lane differential pairs for DSI (DSI-2). 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 4: 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 — 0 Note 1 Notel
HS-1 High (HS) Low (HS) Differential — 1 Note 1 Note 1
LP-00 Low (LP) Low (LP) Not Defined Bridge Space
LP-01 Low (LP) High (LP) Not Defined HS — Request Mark - O
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.
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44.2.2. DSICLK Lanes

CLKP/N lanes can be driven into three different power modes: Low Power Mode (LPM), Ultra-Low Power Mode
(ULP M) 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

44.2.2.1. Low Power Mode (LPM)

CLKP/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
LP-00 LP-11
/_/\_\
ceees R R U iy

CLKP ':'
CLKN ;

LP-OO o R LP_10 R - LP_11 CLKP cecccccccccs

T 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 ecccccccec--
HS-1 | | HS-0 _ | LP-11 CLKN
Time

»
>

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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SW Reset
HW Reset
Power ON Sequence

Mode Change ——>

Figure 6: All Three Mode Changesto LPM

4.4.2.2.2. Ultra-Low Power Mode (ULPM)
CLKP/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.

ULPM
LP-00
eenemmnrs e e
CLKP
CLKN \ CLKP ecccccccne-
/ toood o=
LP-10 | | LP-00 _ CLKN

\ 4
A
A

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

4.4.2.2.3. 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 HS-0
LPM is enable
LP-11 HS-1
/_/\_\ /_/\_\
Y o N Y R N U R R .
‘\
CLKP A CLKP =cecce--
CLKN kY |
[ B T Tr o iy e 1 CLKN ———
LP-11 LP-01 LP-00 HS-0 HS-0/1

A
\ 4
A
A
A
A

A\ 4

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

SW Reset
HW Reset
Power ON Sequence

|
|
|
: Mode Change —— >
|
|

Figure 10: Mode Change from LPM to HSCM

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:

e Even number of transitions

e Start state is HS-0

e End state is HS-0
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Termination Termination
LPM Resistor Resistor LPM
LP-11 is enable HSCM is disable LP 11
feeeemaed /
\ //'
CLKP 5 ‘ \/ CLKP  -----
CLKN ‘.‘ ________________ CLKN
LP-11 LP-01 LP-00 LP- 11
Time N
Data lanes in High Speed Mode
——
DOP | DOP  -----
DON DON ——
LP-11 N LP-11
Time
Preparaticn from Low Power Mode to High Speed Mode (Tsor=Start of the Transmission)
Tipx THs PREPARE
CLKP ‘ ‘ ' CLKP ====-
CLKN CLKN ——
""" " L2y Sy ,
\
DOP '-‘ DOP ====-
DON \ DON ——
Voo pececsad VL B I A Tre==1r=
LP-11 LP-01 LP-00 HS-0 Rx Synchronized
THS-SETTLE L Tx Synchronization N
Low Power Mode
Disable Rx Line Termination High Speed Mode, Enable Rx Line Termination o
High Speed Data
Transrnission
CLKP CLKP  =----
CLKN CLKN ——
Note
/ DOP  =-=-=
DON ——
THs-SKIP
The last load b|t
L THs-TRAIL o THs-ExIT
L HS-0 or HS-1 N
High Speed Mode, Enable Rx Line Termination
Notes:

Low Power Mode,
N Disable Rx Line Termination
Figure 11: High Speed Clock Burst

If the last load bit is HS-0, the transmitter changes from HS-0 to HS-1

If the last load bit is HS-1, the transmitter changes from HS-1 to HS-0
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44.2.3. DSlDatalLanes
4423.1. General

DOP/N Data Lanes can be driven into different modes:

Escape Mode
High-Speed Data Transmission

Bus Turnaround Request

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

Table 5: Entering and Leaving Sequences

Mode Entering Mode Sequence Leaving Mode Sequence
Escape Mode* LP-11 = LP-10 = LP-00 =& LP-01 = LP-00 | LP-00 = LP-10 = LP-11 (Mark-1)
High-Speed Data Transmission? LP-11 = LP-01 = LP-00 = HS-0 (HS-Oor HS-1) = LP-11
Bus Turnaround Request® LP-11 = LP-10 = LP-00 = LP-10 = LP-00 Hi-Z

4.4.2.3.2. 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:

¢ Send “Low-Power Data Transmission” (LPDT) from the MCU to the display module,

¢ Drive data lanes to “Ultra-Low Power State” (ULPS),

¢ Indicate “Remote Application Reset” (RAR), which can reset the display module,

¢ Indicate “Acknowledge” (ACK), which is used to transmit a non-error event from the display module to

the 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-D0O
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,
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This basic construction is illustrated below:

Escape Load If

Escape Mode Entry (EME) command Needed Mark-1
/ ! : \
foccdececncan 3 P A
A /
DOP [ '
\ ! DOP  ==---
DON \ : DON ——
‘!b====------n--===== ‘======'
LP-11 LP-10 LP-00| |LP-01| |LP-00 LP-00 LP-10 LP-11
PP PP P> ——>—— P> ———— > >——>
Time

\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 6:
Escape Commands.

An example of the Mode type Escape Command is ‘Ultra-Low Power Mode’, where the MCU instructs the
display module to enter its Ultra-Low Power Mode.

Escape commands are defined in the following table.

Table 6: Escape Commands

. Entry command Pattern
Escape command Command Type Mode/Trigger ) . . . DO
(First Bit = Last Bit Transmitted)
Low -Power Data Transmission Mode 1110 0001 b X
Ultra-Low Pow er Mode Mode 0001 1110 b X
Undefined-1, V¢ * Mode 1001 1111 b -
Undefined-2, V! Mode 1101 1110b -
Remote Application Reset Trigger 0110 0010 b X
Acknow ledge Trigger 0010 0001 b X
Unknow n-5, Nt Trigger 1010 0000 b -

Notes:

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

3. - = Not Supported

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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Low-Power Data Transmission (LPDT)

4423.2.1.

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:
e  Start: LP-11

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

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

< One or more bytes (one byte = 8 hit)

<~ Data lanes are in pause mode when data lanes are stopped (both lanes are low) between bytes

e Mark-1: LP-00 => LP-10 => LP-11
e End: LP-11 (LP-11 timing=300ns)

This sequence is illustrated for reference purposes below:

Escape Mode Entry (EME)

Mark-1
A
LP-11 LP-10 LP-00 LP-01 LP-00 LP-00 LP-10 LP-11
\\\\ Escape Mode \\\\*\\ /
“_Entry (EME) — Low Power Data Transmission (LPDT) Load (Data) ~~_ Mark-1
‘I . {/ N ) A\l . 1
oe L ihog —
bon s s b —
LP—l:I; | 1 1 1 0 0 0 0 1 1 LP-11
e Note] |
Figure 13: Low-Power Data Transmission (LPDT)
Note 1: Load (Data) presents that the first bit is the logical 1 in this example.
Note 2 - End LP-11 timing =300ns
Load (Data)
A
Load Byte n Pause Load Byte n+1
A \ NG A
DoP P A DOP  -----
DON :" 'n‘ ll' . H \ K ‘l‘ DON —_—
// Time

Figure 14: Pause (Example)
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4.4.2.3.2.2. 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:
e Start: LP-11

e Escape Mode Entry (EME): LP-11 =>LP-10 => LP-00 => LP-01 => LP-00
e Ultra-Low Power State (ULPS) command in the Escape Mode: 0001 1110 (first to last bit)

e Ultra-Low Power State (ULPS) when the MCU keeps data lanes low
e Mark-1: LP-00 => LP-10 => LP-11

e 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)

LP-11 LP-10 LP-00 LP-01 LP-00
Escape Mode
Entry (EME Ultra-Low Power Status (ULPS)
—— A N Y |
| i e TR T N
DOP i i L DOP  --e--
DON Gl s DON ——
M s
R sEsEER e e
LP-11 0 0 0 1 1 1 1 0 LP-11

Figure 15: Ultra-Low Power State (ULPS)
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4.4.2.3.2.3. 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:

e  Start: LP-11

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

e Remote Application Reset (RAR) command in Escape Mode: 0110 0010 (first to last bit)
e Mark-1: LP-00 => LP-10 => LP-11

e End: LP-11

This sequence is illustrated for reference purposes below:

Escape Mode Entry (EME) Mark-1
A A
b s s alb e adcnG N e
. 4
\‘ 'I
. 'I
\“ 'l
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 \ L
r==""" '-l '-l l.' e
[ [ P )
DOP G ) DOP  -----
DON ! ' ! ' . H DON ——
P -
LP-11 o 1 1 0o 0 o0 1 0 LP-11
Time

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

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
b s s alb e adcnG N e
. 4
\‘ 'I
. 'I
\“ 'l
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 \ L
] o o T
boP ] ] DOP  =----
DON § [ DON ——
LP-11 0 0 1 0 0 0 0 1 LP-11

Figure 17: Acknowledge (ACK)
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4.4.2.3.3. High-Speed Data Transmission (HSDT)
4.4.23.3.1.

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 “4.4.2.2.3
High-Speed Clock Mode (HSCM)”.

Data lanes 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) — 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)
Tipx  [THS-PREPARE

= VL =

LP-11 LP-01 | P-00, HS-0
— > | ——> <

HSDT

>

Rx Synchronized

>

THSISETTLE Tx Synchronization
« <
Low Power Mode
Disable Rx Line Termination _

>
»

High Speed Mode, Enable Rx Line Termination

Figure 18: Entering High-Speed Data Transmission (Tsot of HSDT)
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4.42.3.3.2. 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 DOP/N are in the
LP-11 mode. See more information in the section “4.4.2.2.3 High-Speed Clock Mode (HSCM)”. Data lanes
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
< MCU changes to HS-1, if the last load bit is HS-0
< 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 eeee-
CLKN CLKN ——
DOP DOP  -----
DON DON ——

The last load bit J

THS-TRAIL | THs-EXIT
’ HS-0 or HS-1 N
= g Low Power Mode,
High Speed Mode, Enable Rx Line Termination N Disable 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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4.4.2.3.3.3. Burstof the High-Speed Data Transmission (HSDT)

The burst of the “High-Speed Data Transmission” (HSDT) can consist of one or several data packet(s). These
data packets can be Long (LPa) or Short (SPa) packets. These packets are defined in the section “4.4.3.1 Short
Packet (SPa) and Long Packet (LPa) Structures”. These different burst of the High-Speed Data Transmission

(HSDT) cases are illustrated for reference purposes below.

LPa
DOP/N LP-11 soT >< P LN >< EOT LP-11
SPa
DOP/N LP-11 (Sho nPacket>< EOT LP-11

Figure 20: Single Packet in High-Speed Data Transmissions

The multiple packets in High-Speed Data Transmission are illustrated for reference purposes below:

LPa SPa
DOP/N Pl sor >< (Long Packet) (Short Packet>< [=o Eal
SPa SPa SPa
DOP/N " !
il (Short Packet) /\ (Short Packet><$hon Packet>< L=

Figure 21: Multiple Packets in High-Speed Data Transmission — Examples

LP-11 (Shon Packe (Short Packe LP-11
(Long Packet) (Long Packet)

Figure 22: Continuous Packets in High-Speed Data Transmission — Examples
Note : LP-11 keep timing = 300ns

Table 7: Abbreviations

Abbreviation Explanation

EOT End of the Transmission

LPa Long Packet

LP-11 Low Pow er Mode, Both of Data lanes are ‘1’s (Stop Mode)
SPa Short Packet

SOT Start of the Transmission
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4.4.2.3.4. 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:

e  Start (MCU): LP-11

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

e 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-2)

e The display module changes tothe 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
A A A
A\
""""""""" h e e
DOP i i e !
DON 5 ! \ ! Dop - -----
. " Y v DON
-------- 2 ', ceccccemed
LP-11 LP-10 LP-00 LP-10 LP-00 LP-00 LP-00 LP-10 LP-11
—_— > > > > > > >
Time

\4

Figure 23: Bus Turnaround Procedure

MCU and display module terms can be switched in Figure 23 if the Bus Turnaround (BTA) is from the display
module to the MCU.
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4.4.3. Packet Level Communication
4.4.3.1. 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:
<> Short Packet (SPa): 4 bytes
<> 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 H(l?ader (PH)

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

i \ 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 24: Short Packet (SPa) Structure

Packet H(Eader (PH)

LP-11: Low Power - Stop State
SoT : Start of Transmission
DI : 8-bit, Data Identification
WC : 16-bit, Word Count
Time ECC : 8-bit, Error Correction Code
\, | Data 0 ,---Data(WC-1) : Packet Data (0~65535 bytes)
| CS : 16-hit, Check Sum = Packet Footer (PF)
T EoT : End of Transmission

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

LP-11 SoT DI wcC ECC Data0 | Datal

Time

\ 4

Figure 25: Long Packet (LPa) Structure

Notes:
1. Figure 24 and Figure 25 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.
» LP-11 => SoT => SPa => LPa => SPa => SPa => EoT =>LP-11
» LP-11 => SoT => SPa => SPa => SPa => EoT =>LP-11
» LP-11 => SoT =>LPa=> LPa=>LPa=>EoT => LP-11
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4.4.3.1.1. 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.

]| 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|0|0|1|0f1|0|Of1|0|OfO|O|O|O|O|O|O|O|OfO|O|OfO|O|1|2(0O|0O]|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
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
LB | B|B B|B B|B 1B |

Time

\ 4

Figure 26: Bit Order of the Byte on Packets

4.4.3.1.2. 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 (W C) 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 - Least Significant Byte) (Word Count - 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 [Bit3 [Bit4 [ Bit5|Bit6 | Bit7 [Bit0 [ Bit1 [ Bit2 | Bit 3| Bit4 | Bit5 [ Bit 6 | Bit 7

LSB MSB | LSB MSB

Time

\4

Figure 27: Byte Order of the Multiple Byte Information on Packets
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4.4.3.1.3. 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 (SPay;|

e 1 byte: Data Identification (DI) => Identify that this is a Short Packet (SPa)
« 2" and 3" bytes: Packet Data (PD), Data 0 and 1

gt 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{of1{ofo]ofo|r|[ofz]|1|2]|ofo|2{2]2]|0|0]|0[0|0]|0|0]|0Of21]21{0]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|0|21|2|3|4|5|6|7|0|21|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 BB B|B LB |
Time
Figure 28: Packet Header (PH) in a Short Packet (SPa)
|Long Packet (LPa):|
e 1 byte: Data Identification (DI) => Identify that this is a Long Packet (LPa)
« 2" and 3" bytes: Word Count (WC)
« 4™ 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{ojo|1|o|1|o]ofo|ofof1]|ofo|of[0]|o|0|0|1|0]|0|0|0|O|21|1[0]|0Of0]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|0|1|2|3|4|5|6|7|0[21|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 LB |
Time

\4

Figure 29: Packet Header (PH) in a Long Packet (LPa)
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44.3.1.3.1. Data Identification (DI)

Data Identification (DI) is a part of the Packet Header (PH), and it consists of 2 parts:
> Virtual Channel (VC), 2 bits, DI [7...6]
> Data Type (DT), 6 bits, DI [5...0]

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 30: 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
i{ojof1jo0|1f{ojoj1rj0|0f0O|O|O|O|OfO|O|O|O|O|O|O|O|O|1|1|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
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| C M| L M| L M
s s|s s|s S|s s
B B|B B|B B|B 1B |

Time

\ 4

Figure 31: Data ldentification (DI) on the Packet Header (PH)

4.4.3.1.3.1.1. Virtual Channel (VC)
Virtual Channel (VC) is a part of Data Identification (DI [7...6]) structure, and it is used to address where a

packet is 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|0|o0f1|0|1|0f0O|1|OfO|O|OfO|O|OfO|O|OfO|O|OfOfO|O|21f[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
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
5 S|s S|s S|s 5
1B | B|B B|B B|B 1B |

Time

\ 4

Figure 32: 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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& The MCU uses the virtual channel 0 when it sends packets to the ILI9342E
¢ The ILI9342E also uses the virtual channel 0 when it sends packets to the MCU

This functionality is illustrated below.

Display Module

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

\ 4

Long and
Short Packetd DI[7:6]=VC[1:0]=2'b01b (Other Device 1)
Virtual
MCU Channel
A | Selector

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

Figure 33: Virtual Channel (VC) Configuration

Virtual Channel (VC) is always 0 (DI [7..6] = VC [1..0] = 00b) when the MCU sends “End of Transmission Packet”
to the display module. See the section “4.4.3.2.1.7 End of Transmission Packet (E0TP)”".
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 ILI9342E.

4.43.1.3.1.2. DataType (DT)
Data Type (DT) is a part of Data Identification (DI [5...0]) structure, and it is used to define the type of the used

data 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
1|0|o0f1|0|1|O0f0O|1|OfO|O|OfO|O|OfO|O|OfO|O|OfOfO|O|21|[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
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
5 S|s S|s S|s 5
1B | B|B B|B B|B 1B |

Time

\ 4

Figure 34: 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 8: Data Type (DT) from the MCU to the Display Module

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) No'¢! 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 Dow n 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 9: 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 Acknow ledge w ith 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 8 and Table 9.

4.4.3.1.3.2. 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 0 is sent first and the Data 1 is sent
last. Bits of Data 1 are set to O 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:
* Data 0: 26hex (Display Command Set (DCS) with 1 Parameter => DI (Data Type (DT)) = 15hex)
» Data 1: O1hex (DCS’s parameter)

Packet Header (PH)

DI Data 0 Data 1 ECC
(Data Identification) (Packet Data) (Packet Data) (Error Correction Code)

8'b 15h 8'b 26h 8b01h 8'b 3Eh
1]0(1|0f1]j0|0O|OfJO|1|1|(0OfOf1|[O|O|1|O|O|O|OfO|O|OfO|T|1|(1|[1[1[0fO
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 I M| L 7 M
S s|s S|s s|s s
LB | B|B B|B B|B 1B |

Time

»
»

Figure 35: Packet Data (PD) for Short Packet (SPa), 2 Bytes Information
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Packet Data (PD) information:
+ Data 0: 10hex (DCS without parameter => DI (Data Type (DT)) = 05hex)
+ Data 1: 00hex (Null)

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|10|1|0|0|0|0O|OJO|O|O|O|1|0O|O|O|O|O|OfOfO|O|OfO)JOfOf2|2|(Of2|O0O]|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
1B | B|B B|B BB LB |

Time

»

Figure 36: Packet Data (PD) for Short Packet (SPa), 1 Byte Information
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44.3.1.3.3. 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 38.
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
i1{ofof1fo|j1|O0|Oj1|0Of(0O|O|O|O|O|Of(OfOfOfOfO|O|O|O}JO|1|1|0O|0O|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 | B|B B|B B|B | B |
Time
Figure 37: 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
Lieid SoT L s ECC ECC : 8-bit, Error Correction Code
Data 0 ,---Data(WC-1) : Packet Data (0~65535 bytes)
Time CS : 16-bit, Check Sum = Packet Footer (PF)
/ \ EoT : End of Transmission
L
Data 0 Data 1 // Data(WC-2) | Data(WC-1) CS EoT LP-11
Packet Data Time

>
>

Figure 38: Packet Data in Short and Long Packets
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4.4.3.1.3.4. 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:
% Short Packet (SPa): Data Identification (DI) byte (8 bits: D [0...7]), Packet Data (P D) bytes (16 bits: D
[8...23]) and ECC (8 bits: P [0...7])
« Long Packet (LPa): Data Identification (DI) byte (8 bits: D [0...7]), Word Count (WC) bytes (16 bits: D
[8...23]) and ECC (8 bits: P [0...7])

D [23...0] and P [7...0] are illustrated for reference purposes below.

Packet Header (PH)

DI Data 0 Data 1 ECC
(Data Identification) (Packet Data) (Packet Data) (Error Correction Code)

8'b 05h 8'b 10h 8'b 00h 8'b 2Ch
i{oj1f{ojojofojojojojofoj1|jo|jO0|OfO|O|O|O|O|O|O|OJO|0O|1|2|0O|2]|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 5
B B|B B|B B|B B

Time
Figure 39: D [23...0] and P [7...0] in a Short Packet (SPa)
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
i{ojof1j0|1f{o0jo|j1j0|0f0O|O|O|O|OfO|O|O|O|O|O|O|OJO|1|1|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
011|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| L M| L M| L M
5 S|s S|s s|s 5
B B|B B|B B|B B

Time

\ 4

Figure 40: D [23...0] and P [7...0] in a Long Packet (LPa)

Error Correction Code (ECC) can recognize one or several error(s) and can only correct one-bit error. Bits (P
[7...0]) of the Error Correction Code (ECC) are defined, where the symbol ‘¥ presents the XOR function (Pn is 1
if there is odd number of 1, and Pn is O if there is even number of 1), as follows.

*P7=0

*P6=0

- P5=D10"D11~D12~D13*D14*D15*D16~D17~D18*D19”D212D227D23

« P4 = D4"D5"D6°D7~D8*D9*D16~D17~D18~D19D20"D22"D23

« P3 = D1/D2/D3”D7/D8"D9D13~D14*D15D19D20”"D21"D23

- P2 = DO"D2"D3*D5"D6~D9D 112D 12"D15%D18*D20"D21D22
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» P1 = D0O"D14D3*D4*D6”D84D10*D12~D14~D17~D20*D21D22~D23
+ PO = DO"D14D2°D4*D5*D74D10~D11~D13~D16*D20~D21D22~D23

P7 and P6 are set to 0 because Error Correction Code (ECC) is based on 64 bit value (D [63...0]), but this
implementation is based on 24 bit value (D [23...0]). Therefore, only 6 bits are needed (P [5...0]) for Error
Correction Code (ECC).

Packet Header (PH)
A

]| 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
i{o0f1j0|j0j0jO0OJj0O|0OfOfOfOf1|]0O|O|O|JO|jO|jO|OfOfOfOfO|JO|O|21|2|0]|2]|0]fO
D[D| D D|D D D|D D D pD|D|(D|D|P
of 1] 2 4| s 7 10|11 13 16 20| 21|22 (23] 0
DD D|D D D D D D D pD|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

~ @

|wuu— o w
mnr| o m
=

|mU)Z ~

Time

Figure 41: 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

1]oJoJ1]oJ1]JojJoJajojofofofofofo|Oo|O]O|O]JO]O]JO]O]JO]J1]2]o]0]O]0O]fO
D|D| D D|D D D|D D D pD(p|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 D(D|D|D P
01 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 [
0 2|3 5|6 9 11|12 15 18 20| 21|22 2

D|D|D D|D|D D|(D|D D|D|D D P

1|23 71819 13| 14|15 19| 20| 21 23 3

D(D|D(D|D|D|D|D|D|D D|D|D P
10|11| 12|13 |14 | 15|16 | 17[ 1819 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
0[1[2|3|4]|5|6]|7]|0]21)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 M| L M
S S|s S|s S|s s
| B | BB B|B B|B | B |
Time R

Figure 42: XOR Function on a Long Packet (LPa)

The transmitter (= the MCU or the Display Module) will send data bits D [23...0] and Error Correction Code (ECC)
P [7...0]. The receiver (= the Display module or the MCU) will calculate the Internal Error Correction Code (IECC)
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
function is PO [7...0]. This functionality, where the transmitter is the MCU and the receiver is the display module,

is illustrated for reference purposes below.

Display Modul P17,
MCU Isplay NModule p7.| XOR ——> PO7

, Interface ECC (IECC)

Data: D[23:0] qu— Generator PI[0:7]

DSI I/F

ECC: P[0:7]

PIO
PO

XOR — POO

Y.V

Figure 43: Internal Error Correction Code (IECC) on the Display Module (= the Receiver)

The sent data bits (D [23...0]) and ECC (P [7...0]) are correctly received if the value of the PO [7...0]) is 00h.
The sent data bits (D [23...0]) and ECC (P [7...0]) are not correctly received if the value of the PO [7...0]) is not
00h.
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ECCP[7...0] 1 1.0 0 0 0 0 O 03h
IECC PI[7...0] 1 1 0 0 0 0 0 0O 03h
XOR(ECC,IECC)=>PO[7..0] |0 0 O O O O O 0 =00h=>No Error
L M
B B

Figure 44: Internal XOR Calculation between ECC and IECC Values — No Error

ECC P[7...0] 1 1.0 0 0 0 0 O 03h
IECC PI|7...0] 1 1. 1 1 0 0 0 0O 0OFh
XOR(ECC,IECC)==PO[7..0] |0 0 1 1 0 O O O =0Ch==Eror
L M
B B

Figure 45: 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...0] on the transmitter side. The number of the errors (one or more) can be defined

when the value of the PO [7...0] is compared to the values in the following table.

Table 10: 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 | o7h
D [1] 0 0 0 0 1 0 1 1 | oBh
D[2] 0 0 0 0 1 1 0 1 | obh
D [3] 0 0 0 0 1 1 1 0 | OEh
D [4] 0 0 0 1 0 0 1 1 | 13n
D [5] 0 0 0 1 0 1 0 1 | 15n
D [6] 0 0 0 1 0 1 1 0 | 16h
D [7] 0 0 0 1 1 0 0 1 | 19n
D[] 0 0 0 1 1 0 1 0 | 1Ah
D [9] 0 0 0 1 1 1 0 0 |1Ch
D[10] | © 0 1 0 0 0 1 1 | 23h
D[11] | o© 0 1 0 0 1 0 1 | 25n
D[12] | © 0 1 0 0 1 1 0 | 26h
D[13] | © 0 1 0 1 0 0 1 | 29n
D[14] | o 0 1 0 1 0 1 0 | 2Ah
D[15] | O 0 1 0 1 1 0 0 | 2Ch
D[16] | © 0 1 1 0 0 0 1 | 31h
D[17] | © 0 1 1 0 0 1 0 | 32n
D[18] | © 0 1 1 0 1 0 0 | 34h
D[19] | © 0 1 1 1 0 0 0 | 38h
D[20] | © 0 0 1 1 1 1 1 [ 1Fhn
D[21] | © 0 1 0 1 1 1 1 | 2Fh
D[22] | © 0 1 1 0 1 1 1 | 37n
D[23] | © 0 1 1 1 0 1 1 [3Bh
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An error is detected if the value of the PO [7...0] is in Table 10, and the receiver can correct this one bit error
because this found value also defines the location of the corrupt bit, e.g.

“° PO [7...0] = OEh

X8 The bit of the data (D [23...0]), that is not correct, is D [3]
More than one error is detected if the value of the PO [7...0] is not in Table 10,for example, PO [7...0] = OCh.

4.4.3.1.4. Packet Data (PD)in aLong 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 “4.4.3.1.3.3 Word Count (WC) in a Long Packet (LPa)”.

4.4.3.15. 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 @ c15|c14|c13|c12|011 XOR(XOR(In,C0),C11) XOR(XOR(In,C0),C4)

Figure 46: 16-bit Cyclic Redundancy Check (CRC) Calculation

ci0] co [ ca] cr [ oo 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 O1h, is illustrated (step-by-step) below.

«d{mslculcmlculcn}@—»{cml cglca|c7|cslcslc4

XOR(XOR(In,C0),C4)

Slelal]

Step XOR(In,c0) | c15 [ c14 [ c13 | c12 | c11 | xorXOR(n,co),c1i(step-1)) [ c10| co | c8 [ c7 | c6 | c5 | ca | xorxOR(In,co).castep-1)) | c3 [ c2 [ c1 | co | co
0 X IR X R X 1111 ] x
1 | 1wsB) 0 o111 1 R 1 11111
2 0 1 1 o111 0 R 0 o 1112
3 0 1 11 lo]21]1 0 olofla1[a]1]1]2 0 oo 112
4 0 1 11101 0 oloflof[a]1]1]2 0 olofof1]1
5 0 1 112110 0 oloflofof1]1]2 0 o|lof[oflo]fo
6 0 0 o111 0 oloflofofo|1]2 1 1 oflofo]o
7 0 0 oo 111 1 1lo]Joloflo]o]1 1 11 ]ofo]o
8 |omMsB) 0 o|lofof1]1 1 1 1]ofoflo]o]o 1 11 [1]o]o

lbyte | CRCresult | 0 | 0 | o [ 1 [ 1 1 1]ofoflo]o]o 1110

MsB LSB

Figure 47: CRC Calculation — Packet Data (PD) is 01h
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The value of the Packet Footer (PF) is 1EQOEh in this example (Command 01h has been sent), and is illustrated

below.

Packet H/(\eader (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

ofof1f1)1]|0 o(ofojojo]|0 o(o|jojojoj|o of1|0|1)|0]0

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

213|4|5 213(4|5]|6 213(4|5 2|3(4]|5

o m

muz|wwm|o
~m
m
owm

|mw§\1m o

|mm|— ow|r
[

mwnwrlo W@|F-
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o m@| o
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I NW| O

mnrfo m@|F-

Time

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

Data O
(Packet Data) CRC-LSB CRC - MSB

8'b 01h 8'b OEh 8'b 1Eh
ojo|jofofo|O0 1({1{1|0|0|0 1{1({1]1)0|0
B|B|B|B B|B|B|B|B B|B|B|B|B
21314]|5 2(3(4]|5 2(3|4]|5
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TnWZI N O

mwrlo @|F

TN O
o m@| o
[N

mnrfo m@| o
[N

Time
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Figure 48: 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 (P D) and Packet Footer (PF) are not correct if the checksum of the receiver and Packet Footer (PF) are not

equal.
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4.43.2. Packet Transmissions
4.4.3.2.1. Packet from the MCU to the Display Module

Display Command Set (DCS)

Display Command Set (DCS), defined in the section, is used from the MCU to the display module. This Display

443.2.1.1.

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) |

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

Packet Header (PH) DI : 8-bit, Data Identification
A \ Data 0/ Data 1 : 8-bit, Packet Data
ECC : 8-bit, Error Correction Code
DCK‘S PaCkelt Data EoT : End of Transmission

N

|

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 ,---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 0 Data 1 // Data(WC-2) | Data(WC-1) CS EoT LP-11
V - Vv )
DCS Packet Data Time

»
»

Figure 49: Display Command Set (DCS) in Short Packet (SPa) and Long Packet (LPa)
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443.2.1.2. Display Command Set (DCS) Write, No Parameter (DCSWN-S)
“Display Command Set (DCS) Write, No Parameter”, which is defined in Data Type (DT, 00 0101b), is always
used in a Short Packet (SPa) from the MCU to the display module. These commands are defined in a table

below.

Table 11: Display Command Set (DCS) Write, No Parameters (DCSWN-S)

Command
NOP (00h)
Softw are Reset (01h)
Sleep In(10h)
Sleep Out (11h)
Normal Display Mode On (13h)
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:

e Data Identification (DI)
<> Virtual Channel (VC, DI [7...6]): 00b
< Data Type (DT, DI [5...0]): 00 0101b

e Packet Data (PD)
< Data 0: “Sleep In (10h)”, Display Command Set (DCS)
< Data 1: Always 00hex

e  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
1|0f(1f(0|0|O|OfO|O|O|O|Of2|O|O|O|OfO|O|O|OfOfO|O|O|Of2|2|0O|1]|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(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 | B|B B|B B|B 1B |

Time

\ 4

Figure 50: Display Command Set (DCS) Write, No Parameter (DCSWN-S) - Example
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443.2.1.3. Display Command Set (DCS) Write, 1 Parameter (DCSWL1-S)

“Display Command Set (DCS) Write, 1 Parameter” (DCSW1-S), which is defined in Data Type (DT, 01 0101b), is
always used in a Short Packet (SPa) from the MCU to the display module. These commands are defined in the
table below.

Table 12: Display Command Set (DCS) Write, 1 Parameter (DCSW1-S)

Command
Gamma Curve Set (26h)
Memory Write (2Ch), "¢
Tearing Effect Line ON(35h)
Memory Access Control (36h)
Interface Pixel Format (3Ah)
Memory Write Continue (3Ch), V'
Write Display Brightness (51h)
Write CTRL Display (53h)
Write Pow er Save (55h)
Write Idle Mode Color (80h)

Note: One Subpixel has been written
A Short Packet (SPa) is defined as:

e Data Identification (DI)
< Virtual Channel (VC, DI [7...6]): 00b
<> Data Type (DT, DI [5...0]): 01 0101b

e Packet Data (PD)
< Data 0: “Gamma Set (26h)”, Display Command Set (DCS)
< Data 1: 01lhex, Parameter of the DCS

e Error Correction Code (ECC)

Packet Header (PH)

Packet Data (PD)

Dl Data O Data 1 ECC
(Data Identification) (DCS) (Parameter) (Error Correction Code)
8'b 15h 8'b 26h 8'b 01h 8'b 3Eh
i17]0(2j0|j2)j0fO0O|jO|Of21f(2|0|Of2)]O|O|2|O)JOfO|jOfO|JOfO|O|2|2(2|2|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
of1(2|3|4|5|6|7|0|(1|2|3|4|5|6|7|0|1|2(3|4|(5(6|7|0]|12|2|3|4|(5([6|7
[N M| L M [ L M| L M
s S |s S |s S |s s
1B | BB B|B B|B 1B |
Time

\

Figure 51: Display Command Set (DCS) Write, 1 Parameter (DCSW1-S) — Example
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443.2.1.4. Display Command Set (DCS) Write Long (DCSW-L)
“Display Command Set (DCS) Write Long” (DCSW-L), which is defined in Data Type (DT, 11 1001b), 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 13: Display Command Set (DCS) Write Long (DCSW-L)

Command
NOP (00h), \otet
Softw are Reset (01h), N
Sleep In(10h), Ne?
Sleep Out (11h), e ?
Normal Display Mode On (13h), ¢!
Gamma Curve Set (26h), V2
Display Off (28h), "°***
Display ON (29h), Mot
Memory Write (2Ch), \°®® 2
Tearing Effect Line OFF (34h), ¢!
Tearing Effect Line ON (35h), "2
Memory Access Control (36h), V' 2
Idle Mode Off (38h) , Nt ?
ldle Mode On (39h) , "¢*
Interface Pixel Format (3Ah), Nt
Memory Write Continue (3Ch), N2
Set Tear Scan Line(44h)
Write Display Brightness (51h), N2
Write CTRL Display (53h), N2
Write Pow er Save(55h), Nt 2
Stop Transition (59h), "¢
Write CABC Minimum Brightness (5Eh) , N2
Set Transition Time(68h)
Write Idle Mode Color (80h), N2

Notes:

1. Short Packet (SPa) can also be used; See the section “4.4.3.2.1.2 Display Command Set (DCS) Write, No
Parameter (DCSWN-S)”,

2. Short Packet (SPa) can also be used; See the section “4.4.3.2.1.3 Display Command Set (DCS) Write, 1
Parameter (DCSW1-S)”.

A Long Packet (LPa) with one command (No Parameter) is defined as:
e Data Identification (DI)
< Virtual Channel (VC, DI [7...6]): 00b
<  Data Type (DT, DI [5...0]): 11 1001b
e Word Count (WC)
< Word Count (WC): 0001h
e Error Correction Code (ECC)
e Packet Data (PD): Data 0: “Sleep In (10h)’, Display Command Set (DCS)
e 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)
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Figure 52: Display Command Set (DCS) Write Long (DCSW-L) with DCS Only - Example

A Long Packet (LPa) with one Write (1 parameter) is defined as:
e Data Identification (DI)
<> Virtual Channel (VC, DI [7...6]): 00b
<> Data Type (DT, DI [5...0]): 11 1001b
e Word Count (WC)
< Word Count (WC): 0002h
e  Error Correction Code (ECC)
e Packet Data (PD):
< Data 0: “Gamma Set (26h)’, Display Command Set (DCS)
< Data 1: Olhex, Parameter of the DCS
e Packet Footer (PF)
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Packet H/(\aader (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]j0|0Jj1j1f{1f{ojofofr|jo0fO|jO|O|jO|O|O|OfOfOfOfO|O|O|21|0O|1|O|1]|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|0(1|2|3|4|5(6/(7
L M| T 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 O Data 1
(DCS) (Parameter) CIRE = sl CRe = W
8'b 26h 8'b 01h 8'b D2h 8'b 96h
ofi|1|/ojo|1|0|lOf1|0|O|OfO|O|O|OfO|21|O|O|1|Of1]21|0O|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
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»
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Figure 53: Display Command Set (DCS) Write Long with DCS and 1 Parameter - Example

A Long Packet (LPa) with one Write (4 parameters) is defined as:
e Data Identification (DI)
<> Virtual Channel (VC, DI [7...6]): 00b
<> Data Type (DT, DI [5...0]): 11 1001b
e Word Count (WC)
< Word Count (WC): 0005h
e  Error Correction Code (ECC)
e Packet Data (PD):
Data 0: “Column Address Set (2Ah)” (For example only), Display Command Set (DCS)
Data 1: 00hex, 1st Parameter of the DCS, Start Column SC [15...8]
Data 2: 12hex, 2nd Parameter of the DCS, Start Column SC [7...0]
Data 3: 01hex, 3rd Parameter of the DCS, End Column EC [15...8]
Data 4: EFhex, 4th Parameter of the DCS, End Column EC [7...0]
e  Packet Footer (PF)

T

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 95 of 320




ILiTeK a-Si TFT LCD Single Chip Dri
- gle Chip Driver
MRS 320RGBx240 Resolution and 262K color IL |9342

Packet Header (PH)

DI WC - LSB wcC - MSB ECC
(Data Identification) (Word Count - LSB) (Word Count - MSB) (Error Correction Code)
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Packet Data (PD)

Data O Data 1 Data 2 Data 3

(DCS) (1st Parameter) (2nd Parameter) (3rd Parameter)
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Figure 54: Display Command Set (DCS) Write Long with DCS and 4 Parameters - Example
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44.3.2.1.5. Display Command Set (DCS) Read, No Parameter (DCSRN-S)
“Display Command Set (DCS) Read, No Parameter’ (DCSRN-S), which is defined in Data Type (DT, 00 0110b),
is always used in a Short Packet (SPa) from the MCU to the display module. These commands are defined in

the table below.

Table 14: Display Command Set (DCS) Read, No Parameter (DCSRN-S)

Command
Read Number of the Errors on DSI (05h)
Read Display Pow er Mode (OAh)
Read Display MADCTL (0Bh)
Read Display Pixel Format (OCh)
Read Display Image Mode (0ODh)
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 Pow er Save (56h)
Read CABC Minimum Brightness (5Fh)
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, is “Set Maximum Return Packet Size” (SMRPS-S), which Data Type (DT) is 11 0111b and
is used in a Short Packet (SPa) before the MCU can send “Display Command Set (DCS) Read, No Parameter”

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

The MCU sends “Set Maximum Return Packet Size” (Short Packet (SPa)) (SMRPS -S) to the display module
when it wants to return one byte from the display module.
e Data Identification (DI)
<> Virtual Channel (VC, DI [7...6]): 00b
<> Data Type (DT, DI [5...0]): 11 0111b
e Maximum Return Packet Size (MRPS)
< Data 0: 01lhex
< Data 1: 00hex
e  Error Correction Code (ECC)
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Packet H/e\ader (PH)

Maximum Return Ppcket Size (MRPS)

DI ECC
(Data Identification) R -l RIS = B (Error Correction Code)

8'b 37h 8'b 01h 8'b 00h 8'b 1Dh
1j1(1|{0|1|1(0|Of2|0Of0O|O|O|OfO|O|O|O|O|O|OfO|OfOj1f(0O]|1|2|1|0O|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|B|B|B(B|B|B|B|B
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»
»

Figure 55: Set Maximum Return Packet Size (SMRPS-S) - Example

The MCU wants to receive the value of the “Read ID1 (DAh)” from the display module when the MCU sends
“Display Command Set (DCS) Read, No Parameter” to the display module.
e Data Identification (DI)
<> Virtual Channel (VC, DI [7...6]): 00b
<> Data Type (DT, DI [5...0]): 00 0110b
e Packet Data (PD)
< Data 0: “Read ID1 (DAh)”, Display Command Set (DCS)
< Data 1: Always 00hex
e  Error Correction Code (ECC)

Packet H/gader (PH)

Packet Data (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
o|1j1f{ojojofofojofz2j0f12|12j0f2(12j0fo0|0|OfO|OfO|O|1f2|1]|2|{2|0O]|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(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

Figure 56: 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 “4.4.3.2.2.2 Acknowledge with Error Report (AWER)”.

2. Information of the received command, which can be a Short Packet (SPa) or a Long Packet (LPa).

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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44.3.2.1.6. Null Packet, No Data (NP-L)

“Null Packet, No Data” (NP-L), which is defined in Data Type (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:
e Data Identification (DI)
<> Virtual Channel (VC, DI [7...6]): 00b
<> Data Type (DT, DI [5...0]): 00 1001b
e Word Count (WC)
< Word Count (WC): 0005hex
e Error Correction Code (ECC)
e Packet Data (PD):
Data 0: 89hex (Random data)
Data 1: 23hex (Random data)
Data 2: 12hex (Random data)
Data 3: A2hex (Random data)
Data 4: E2hex (Random data)
e Packet Footer (PF)

T
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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
1|ofof1|{ofo|o|o|1|of1|0|0]|0|0|O|0f0fO|O|O|O|OfOfO|O]|O]|O|1|1[0f0O
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 LB |
Time
Packet Data (PD)
Data 0 Data 1 Data 2 Data 3
8'b 89h 8'b 23h 8'b 12h 8'b A2h
1|(ofof1|o|o|o|1|1|1|0f0f0|21|0|O|Of21]|0|O|1|OfO|O|O|21]|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|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
LB | B[B B|B 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
of1|ofo|o|1|1|1|2]|o|o|1|1|o[2|0]|2]|O|Of2|[0]|2]|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
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
S S|S Bl S S
LB | BB B|B LB |
Time
Figure 57: Null Packet, No Data (NP-L) - Example
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44.3.2.1.7. End of Transmission Packet (EOTP)

“End of Transmission Packet” (EoTP), which is an interface lewel function and defined in Data Type (DT, 00
1000b), 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 “End of Transmission” (EoT).

The MCU can decide if it wants to use the “End of Transmission Packet” (EoTP) or not. The display shall have
the capability to support both. That is, if the MCU applies the EoTP, it shall report the “DSI Protocol Violation
Error” 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 module does or does not receive “End of Transmission Packet” (EoTP) from the MCU during the
Low Power Data Transmission (LPDT) mode before “Mark-1” (= leaving the Escape mode) which ends the Low
Power Data Transmission (LPDT) mode. The display module is not allowed to send “End of Transmission
Packet” (EoTP) to the MCU during the Low Power Data Transmission (LPDT) mode. The summary of the

receiving and transmitting EOTP is listed below.

Table 15: 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:
e Data Identification (DI)
<> Virtual Channel (VC, DI [7...6]): 00b
< Data Type (DT, DI [5...0]): 00 1000b
e Packet Data (PD)
< Data 0: OFhex
< Data 1: OFhex
e Error Correction Code (ECC)
< ECC: Olhex

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

Packet Data (PD)

DI ECC
(Data Identification) D0 Rl & (Error Correction Code)

8'b 08h 8'b OFh 8'b OFh 8'b 01h
o|jofoj1jo0|0jo|0f1f2y1f12jojofofo0|1f1j2j1|j0fojofof2j0|0|jO|Of0Of0O]|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 sS|s s
1B | B[B B|B B[B 1B |

Time

Figure 58: End of Transmission Packet (EoTP)

Some examples of the “End of Transmission Packet” (EoTP) are illustrated for reference purposes below.

Sent PAackets

LPa
DOP/N LP-11 SOT (Long Packet) >< SPa, EoTP> EOT LP-11
Sent PAackets

SPa SPa
DOP/N LP-11 SOT (Short Packet)><$ho n Packet)>< SPa, EoTP > EOT LP-11

Figure 59: End of Transmission Packet (EoTP)-Examples
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4.4.3.2.2. Packet from the Display Module to the MCU

443.2.2.1. Used Packet types

The display module always uses Short Packets (SPa) or Longs Packet (LPa) when returni ng 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 “4.4.3.2.1.5 Display Command Set (DCS) Read, No
Parameter (DCSRN-S)”) or an Acknowledge with Error Report (See the section “4.4.3.2.2.2 Acknowledge with
Error Report (AWER)”).

The used packet type is defined on Data Type (DT). See the section “4.4.3.1.3.1.2 Data Type (DT)". 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 Ll (Long Packet) =

Return Bytes

SPa
DOP/N L= (Short Packet) L=

Figure 60: Return Bytes in Single Packet

Retg\rn Bytes

LPa SPa
DOP/N £ B
LT (Long Packet) (Short Packet) L

ReturQ Bytes

SPa SPa SPa
DOPIN i :
LP-1T (Short Packet)><$hort Packet)><$hort Packet) LP-11

Figure 61: Return Bytes in Several Packets — Not Allowed

EXCEPTION:

The display module will return 2 packets (1St packet: Data, 2" Packet: Acknowledge with Error Report) to the
MCU when the display module receives a read command (See section “4.4.3.2.1.5 Display Command Set (DCS)
Read, No Parameter (DCSRN-S)”), which is detected and corrected a single bit error by the EEC (See bit 8 in
Table 16).

These returned packets are illustrated for reference purposes below.

Returp Bytes

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

Figure 62: Exception when Returned Bytes in Several Packets

AWER = Acknowledge with Error Report

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 103 of 320




ILITeEK a-Si TFT LCD Sin ip Dri
- gle Chip Driver
Labin il 320RGBx 240 Resolution and 262K color ”— |9342

443.2.2.2. Acknowledge with Error Report (AWER)
“Acknowledge with Error Report” (AWER), which is defined in Data Type (DT, 00 0010b), is always used in a
Short 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 16: Error Report (AWER) Bit Definitions

Bit Description

0 SoT Error

1 SoT Sync Error

2 EoT Sync Error

3 Escape Mode Entry Command Error

4 Low -Power Transmit Sync Error

5 Any Protocol Timer Time-Out

6 False Control Error

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

11 DSI| Data Type (DT) Not Recognized

12 DSl Virtual Channel (VC) ID Invalid

13 Invalid Transmission Length

14 Reserved, Set to 0 internally

15 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:
e Data Identification (DI)
<> Virtual Channel (VC, DI [7...6]): 00b
< Data Type (DT, DI [5...0]): 00 0010b
e Packet Data (PD)
< Bit 8: ECC Error, single-bit (detected and corrected)
<> AWER: 0100h
e 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/Qader (PH)

Packet Pata (PD)

DI ECC
(Data Identification) AUER - L2 FIER - IS (Error Correction Code)

8'b 02h 8'b 00h 8'b 01h 8'b 3Ah
o|ji1(ojojo|jojo|jofojojofojojofojoj1fojojo|jofojofofojrjojarj1f1f{ojo
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 sS|s s
1B | B[B B|B B[B 1B |

Time

Figure 63: Acknowledge with Error Report (AWER) — Example

It is possible that the display module receives sewveral 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

LPa SPa
DOP/N LP-11 soT >< (i P (sho rtPacket>< EOT LP-11 BTA

Includes an error

Packets from the MCU

SPa SPa SPa
DIPN il e (Short Packet) /\ (Short Packet><8hort Packet) = Pl BTA

Includes an error

Figure 64: 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 “Read Display Signal Mode (OEh)” and “Read Number of the Errors on DSI (05h)’
commands. The bit DO of the “Read Display Signal Mode (OEh)” command will be set to 1 if a received packet
includes an error.

The amount of packets, which include an ECC or CRC error, is calculated in the RDNUMED register, which can
read “Read Number of the Errors on DSI (05h)” command. This command also sets the RDNUMED register to
00h and set the bit DO of the “Read Display Signal Mode (OEh)” command to O after the MCU has read the
RDNUMED register from the display module. The functionality of the RDNUMED register is illustrated for

reference purposes below.
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Received Information Note }-

Is there an error?

’ Set RDDSM’s DO bit to ’1’ ‘

Is RONUMED’s
P[6:0]=7Fh?

Increment RONUMED’s P[6:0] by 1 ‘ ’ RDNUMED’s P[7:0]=80h ‘

l |

Figure 65: Flow Chart for Errors on DSI

Notes:
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

443.2.2.3. DCSReadLongResponse (DCSRR-L)
“‘DCS Read Long Response” (DCSRR-L), which is defined in Data Type (DT, 011100b), is always used in a
Long Packet (LPa) from the display module to the MCU. “DCS Read Long Response” (DCSRR-L) is used when

the 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:
e Data Identification (DI)
< Virtual Channel (VC, DI [7...6]): 00b
<> Data Type (DT, DI [5...0]): 01 1100b
e Word Count (WC)
< Word Count (WC): 0005hex
e  Error Correction Code (ECC)
e Packet Data (PD):
Data O: 89hex
Data 1: 23hex
Data 2: 12hex
Data 3: A2hex
Data 4: E2hex
e Packet Footer (PF)

T
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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|jof1j1j1f{ofofo|1j0j1f{ofojo|jojojofofojo|jojojofofr|joj0j1|0|1|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|0(1]2|3|4|5(6]|7
L M| L M| L M| L M
s s|s s|s s|s 5
1B | B|B B|B B|B 1B |
Time
Packet Data (PD)
Data 0 Data 1 Data 2 Data 3
8'b 89h 8'b 23h 8'b 12h 8'b A2h
i1|10|0|1f{ofo0|0O|1f21f2|0|O|O|1|(OfO|Of2|O|O|1|OfOfO|O|1]|0O]|OfOf2]|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
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| LT 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)
[ . V A
Data 4 CRC - LSB CRC - MSB
8'b E2h 8'b 59h 8'b 29h
oji1fojofof1|1f2fz2jof0f2|1foj1foj1jo0jo|1joj1f{ojo
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
L M| L M| L M
s s|s s|s s
1B | B|B B|B 1B |
Time

\4

Figure 66: DCS Read Long Response (DCSRR-L) - Example
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443.2.2.4. DCSRead Short Response,1 Byte Returned (DCSRR1-S)

“DCS Read Short Response, 1 Byte Returned” (DCSRR1-S), which is defined in Data Type (DT, 10 0001b), is
always used in a Short Packet (SPa) from the display module to the MCU. “DCS Read Short Response, 1 Byte
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:
e Data Identification (DI)
<> Virtual Channel (VC, DI [7...6]): 00b
<> Data Type (DT, DI [5...0]): 10 0001b
e Packet Data (PD)
< Data O: 45hex
< Data 1: 00hex (Always)
e  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|0f(ofo|jo0|j1|0fO|2|0O|1|0OfO|O|1|O|OfO|O|O|OfOfO|O|1|OfOfO|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|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

»
»

Figure 67: DCS Read Short Response, 1 Byte Returned (DCSRR1-S) - Example
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443.2.25. DCSRead Short Response, 2 Bytes Returned (DCSRR2-S)

“DCS Read Short Response, 2 Bytes Returned” (DCSRR2-S), which is defined in Data Type (DT, 10 0010b), is
always used in a Short Packet (SPa) from the display module to the MCU. “DCS Read Short Response, 2 Bytes
Returned” (DCSRR2-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:
e Data Identification (DI)
<> Virtual Channel (VC, DI [7...6]): 00b
<> Data Type (DT, DI [5...0]): 10 0010b
e Packet Data (PD)
< Data O: 45hex
< Data 1: 32hex
e  Error Correction Code (ECC)

Packet Header (PH)

A
Packet Data (PD)
/ A \

DI Data 0 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
o|1jojofo|1|0|0f1fo|12|0jofofzfojoj1f{ofoj1zjrjofofa2j1j1j1f{ofojojo
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 | B|B B|B B|B LB |

Time

>
Ll

Figure 68: DCS Read Short Response, 2 Bytes Returned (DCSRR2-S) - Example
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4.4.3.3. Communication Sequences

4.43.3.1. General

The communication sequences can be done on interface or packet levels between the MCU and the display
module. See sections “4.4.2 Interface Level Communication” and “4.4.3 Packet Level Communication”. This
communication sequence description is for DSI data lanes (DOP/N), and it is assumed that the needed low level
communication is done on DSI Clock lane (CLKP/N) automatically. See the section “4.4.2.2 DS| CLK Lanes”.
Functions of the interface level communication are described in the following table.

Table 17: Interface Level Communication

Interface Mode Abbreviation Interface Action Description

LP-11 Stop State
LPDT Low Pow er Data Transmission
ULPS Ultra-Low Pow er State

Low Pow er .
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 18: 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) Nt
CMOFF Short Packet | Color Mode Off Command
CMON Short Packet | Color Mode On Command
SDNP Short Packet | Shut Dow n 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
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Table 19: Packet Level Communication for Peripheral-sourced packets

Interface Mode | Abbreviation Packet Size Interface Action Description
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
Display Module GENRR2-S Short Packet | Generic Short READ Response, 2 byte returned
(ILI9342E) 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

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

443.3.2.1.

“4.4.3.2.1.3 Display Command Set (DCS) Write, 1 Parameter (DCSW1-S)” and example sequences on how this

packet is used are described in following tables.

DCS Write, 1 Parameter Sequence
A Short Packet (SPa) of “Display Command Set (DCS) Write, 1 Parameter (DCSW1-S)” is defined in the section

Table 20: DCS Write, 1 Parameter Sequence — Example 1

DCS Write, 1 Parameter Sequence — Example 1
MCU . Display Module (ILI9342E)
. Information
Line Packet Interface Direction Interface Packet Comment
Sender Mode Control Mode Control Sender
1 -- LP-11 > -- -- Start
2 DCSW1-S LPDT > -- --
Table 21: DCS Write, 1 Parameter Sequence — Example 2
DCS Write, 1 Parameter Sequence — Example 2
. MCU Information Display Module (ILI9342E)
Line Packet Interface Direction Interface Packet Comment
Sender Mode Control Mode Control Sender
1 -- LP-11 > -- -- Start
2 DCSW1-S HSDT > -- --
3 EoTP HSDT > -- -- End of Transmission Packet
4 -- LP-11 > -- --
Table 22: DCS Write, 1 Parameter Sequence — Example 3
DCS Write, 1 Parameter Sequence — Example 3
MCU . Display Module (ILI9342E)
. Information
Line Packet Interface Direction Interface Packet Comment
Sender Mode Control Mode Control Sender
1 -- LP-11 > -- -- Start
2 DCSW1-S HSDT > -- --
3 EoTP HSDT > -- -- End of Transmission Packet
4 -- LP-11 > -- --
Interface Control Change from MCU to the display
5 -- BTA & BTA --
module
6 3 3 € L1 3 If No Error = Go to Line 8
if Error Occurs =» 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 > = =
12
13 -- -- €« LPDT Aw ER Error Report
14 -- -- €« LP-11 --
15 -- BTA & BTA --
16 - LP-11 > - N = E

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 112 of 320




A LEK

a-Si TFT LCD Single Chip Driver

320RGBx 240 Resolution and 262K color

IL19342

44.3.3.2.2. DCS Write, No Parameter Sequence
A Short Packet (SPa) of “Display Command Set (DCS) Write, No Parameter (DCSWN-S)” is defined in the

section “4.4.3.2.1.2 Display Command Set (DCS) Write, No Parameter (DCSWN-S)” and example sequences

on how this packet is used are described in following tables.

Table 23: DCS Write, No Parameter Sequence — Example 1

DCS Write, No Parameter Sequence — Example 1
MCU ) Display Module (ILI9342E)
. Information
Line Packet Interface Direction Interface Packet Comment
Sender Mode Control Mode Control Sender
1 -- LP-11 > -- -- Start
2 DCSWN-S LPDT > -- --
Table 24: DCS Write, No Parameter Sequence — Example 2
DCS Write, No Parameter Sequence — Example 2
MCU Display Module (ILI9342
. Information Spay ule ( B
Line Packet Interface Mode Direction Interface Packet Comment
Sender Control Mode Control Sender
1 -- LP-11 > -- -- Start
2 DCSWN-S HSDT > -- --
3 EoTP HSDT > -- -- End of Transmission Packet
4 -- LP-11 > -- --
Table 25: DCS Write, No Parameter Sequence — Example 3
DCS Write, 1 Parameter Sequence — Example 3
Display Modul
MCU isplay Module
) (ILI9342E)
. Information
Line Interface o Comment
Packet Mode Direction Interface Packet
Sender Mode Control | Sender
Control
1 -- LP-11 > -- -- Start
2 DCSWN-S HSDT > -- --
3 EoTP HSDT > -- -- End of Transmission Packet
4 -- LP-11 > -- --
Interface Control Change from MCU to the display
5 -- BTA =3 BTA --
module
6 € LP11 If No Error = Go to Line 8
If Error Occurs = Go to Line 13
7
8 -- -- €« ACK -- No Error
9 -- -- €« LP-11 --
Interface Control Change from the display module to
10 -- BTA & BTA --
MCU
11 -- LP-11 > -- --
12
13 -- -- €« LPDT Aw ER Error Report
14 -- -- €« LP-11 --
15 -- BTA s BTA --
16 - P11 > - - [ ea ]
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44.3.3.2.3. DCSWrite Long Sequence
A Long Packet (LPa) of “Display Command Set (DCS) Write Long (DCSW-L)” is defined in the section

“4.4.3.2.1.4 Display Command Set (DCS) Write Long (DCSW-L)” and example sequences on how this packet is

used are described in following tables.

Table 26: DCS Write Long Sequence — Example 1

DCS Write Long Sequence — Example 1
MCU . Display Module (ILI9342E)
Line Packet Interface Inf.orma.ltlon Interface Packet Comment
Sender Mode Control Direction Mode Control Sender
1 -- LP-11 > -- -- Start
2 DCSW-L LPDT > -- --
Table 27: DCS Write Long Sequence — Example 2
DCS Write Long Sequence — Example 2
. MCU formation Display Module (ILI9342E)
Line Packet Interface Direction Interface Packet Comment
Sender Mode Control Mode Control Sender
1 -- LP-11 > -- -- Start
2 DCSW-L HSDT > - -
3 EoTP HSDT > -- -- End of Transmission Packet
4 - LP-11 > - -
Table 28: DCS Write Long Sequence — Example 3
DCS Write Long Sequence — Example 3
vy . Display Module
. Information (ILI9342E)
Line o Comment
Packet Interface Direction Interface Packet
Sender Mode Control Mode Control | Sender
1 -- LP-11 > -- -- Start
2 DCSW-L HSDT > - --
3 EoTP HSDT > -- -- End of Transmission Packet
4 - LP-11 > - -
Interface Control Change from MCU to the
5 -- BTA & BTA == .
display module
6 3 3 € LP-11 3 If No Error =& Go to Line 8
If Error Occurs = 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 > -- --
12
13 -- -- €« LPDT Aw ER Error Report
14 -- -- €« LP-11 --
15 -- BTA & BTA --
16 - LP-11 > - - [ ed ]
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44.3.3.2.4. DCSRead, No Parameter Sequence
A Short Packet (SPa) of “Display Command Set (DCS) Read, No Parameter (DCSRN-S)” is defined in the

section “4.4.3.2.1.5 Display Command Set (DCS) Read, No Parameter (DCSRN-S)” and example sequences on

how this packet is used are described in following tables.

Table 29: DCS Read, No Parameter Sequence — Example 1

DCS Read, No Parameter Sequence — Example 1

MCU . Display Module (ILI9342E)
. Information
Line Packet Interface Direction Interface Packet Comment
Sender Mode Control Mode Control Sender
1 -- LP-11 > -- -- Start
5 SMRPS-S HSDT 3 N Defined how many data byte is wanted to read :
1 byte
3 DCSRN-S HSDT > -- -- Wanted to get a response ID1 (DAh)
4 EoTP HSDT > -- -- End of Transmission Packet
5 -- LP-11 > -- --
Interface Control Change from MCU to the display
6 -- BTA & BTA --
module
If No Error < Go to Line 9
7 -- -- €« LP-11 -- If Error Occurs = Go to Line 14
If Error is Corrected by ECC = 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 & BTA --
to MCU
12 -- LP-11 > -- --
13
14 -- -- €« LPDT Aw ER Error Report
15 -- -- €« LP-11 --
Interface Control Change from the display module
16 -- BTA & BTA --
to MCU
17 -- LP-11 > -- --
18
19 -- -- €« LPDT DCSRR1-S Response 1 byte return
20 -- -- €« LPDT Aw ER Error Report (Error is corrected by ECC)
21 €« LP-11 --
2 N BTA o BTA 3 Interface Control Change from the display module
to MCU
23 -- LP-11 > -- --
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Table 30: DCS Read, No Parameter Sequence — Example 2

DCS Read, No Parameter Sequence — Example 2

MCU . Display Module (ILI9342E)
. Information
Line Packet Interface Direction Interface Packet Comment
Sender Mode Control Mode Control Sender
1 -- LP-11 > -- -- Start
2 SMRPS-S HSDT 5 B B Defined how many data byte is wanted to read :
200 bytes
3 DCSRN-S HSDT > -- -- Wanted to get a response
4 EoTP HSDT > -- -- End of Transmission Packet
5 -- LP-11 > -- --
Interface Control Change from MCU to the display
6 -- BTA & BTA --
module
If No Error = Go to Line 9
7 -- -- €« LP-11 -- if Error Occurs =» Go to Line 14
If Error is Corrected by ECC < 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 3 BTA --
MCU
e | - LP-11 > - - [ ed ]
13
14 -- -- €« LPDT Aw ER Error Report
15 -- -- €« LP-11 --
16 N BTA o BTA 3 Interface Control Change from the display module to
MCU
v |- LP-11 > - [ e
18
19 -- -- €« LPDT DCSRR-S Response 200 byte return
20 -- -- €« LPDT Aw ER Error Report (Error is corrected by ECC)
21 €« LP-11 --
Interface Control Change from the display module to
22 -- BTA =3 BTA --
MCU
s [ = LP-11 > - - ea ]
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4.4.3.3.2.5. Null Packet, No Data Sequence
A Long Packet (LPa) of “Null Packet, No Data (NP-L)” is defined in the section “4.4.3.2.1.6 Null Packet, No Data

(NP-L)”, and an example sequence on how this packet is used is described in the following table.

Table 31: Null Packet, No Data Sequence - Example

Null Packet, No Data Sequence — Example
MCU . Display Module (ILI9342E)
Line | Packet Interface Inf_ormétlon Interface Packet Comment

Sender | Mode Control Direction Mode Control Sender
1 -- LP-11 > -- -- Start
2 NP-L HSDT > -- -- Only High Speed Data Transmission is used
3 EoTP HSDT > -- -- End of Transmission Packet
4 -- LP-11 > -- --

4.4.3.3.2.6. End of Transmission Packet
A Short Packet (SPa) of “End of Transmission (EoTP)” is defined in the section “4.4.3.2.1.7 End of Transmission

Packet (EoTP)”, and an example sequence on how this packet is used is described in the following table.

Table 32: End of Transmission Packet — Example

End of Transmission Packet — Example
MCU . Display Module (ILI9342E)
Line | Packet Interface Inff)rme.ltlon Interface Packet Comment

Sender | Mode Control Direction Mode Control Sender
1 -- LP-11 > -- -- Start
2 NP-L HSDT > -- -- Only High Speed Data Transmission is used
3 EoTP HSDT > -- -- End of Transmission Packet
4 -- LP-11 > -- --
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4.5. Display Data Format (DSItransmission dataformat)

45.1. 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, ILI9806P has no frame buffer of its own, so all image data shall be supplied by the host processor at a

sufficiently high rate to awid flicker or other visible artifice.
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Figure 69 16-bit per Pixel, Data Type 00 1110 (OEh)
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4.5.2. 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 fill pixels at the end of the display line to make the transmitted width a
multiple of four pixels. The receiving peripheral shall not display the fill 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 plus non-displayed pixels) should be a multiple of four 1246 pixels
(nine bytes).
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Figure 70 18-bit per Pixel, Data Type = 01 1110 (1Eh)
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4.5.3. 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 requires more bandwidth than the “packed” format, but requires less shifting and multiplexing logic in
the packing 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-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. 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

plus non-displayed pixels) should be a multiple of three bytes.
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Figure 71 18-bit per Pixel, Data Type = 10 1110 (2Eh)
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4.5.4. 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

plus non-displayed pixels) should be a multiple of three bytes.
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Figure 72 24-bit per Pixel, Data Type = 11 1110 (3Eh)
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4.6. Display Data RAM (DDRAM)
ILI9342E has an integrated 320x240x18-bit graphic type static RAM. This 172,800-byte memory allows storing a

320x RGBx240 image with an 18-bit resolution (262K-color). There is no abnormal visible effect on the display
when there are simultaneous panel display read and interface read/write to the same location of the frame

memory.

Display Data RAM
(320x240x18-bit)

N VF Latch

Line Address

0w Address Display Data RAM Counter

(320x240x18-bit)
Counter \

1} Scan Address

\::::'H: / Counter

Column Address

Counter _‘ IAI
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4.7. Display Data Format
ILI9342E supplies 18-/16-/9-/8-bit parallel MCU interface with 8080- I /8080- 1 series, 3-/4-line serial interface

and 6-/16-18-bit parallel RGB interface. The parallel MCU interface and serial interface mode can be selected by

external pins IM [3:0] and RGB interface mode can be selected by software command parameters RCM[1:0].

4.7.1. 3-line Serial Interface
The 3-line/9-bit serial bus interface of ILI9342E can be used by setting external pin as IM [3:0] to “1101” for serial

interface. The shown figure is the example of 3-line SPI interface.

» SCL
» CSX
MPU < » SDA Driver
—r=r » DB[17:0]
interface

In 3-line serial interface, different display data format is available for two color depths supported by the LCM
listed below.

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

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

‘ 16 bit/ pixel color orderR:5-bit, G:6-bit, B:5-bit) , 65, 536 colors

10

RESX

IM[3:0]= 1101
IM[3:0]
osx

Pixel n Pixel n+1
D3 D2 D1 DO D8 D7 D6
SDA
scL
16-bit
\ EPF 65 k Colors mapping 16- bit to 18-bit) \

18-bit

Frame memory

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

Note 4: ‘= Don't care —Can be set 0” or “1”.
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18 bit/ pixel color order (R:6-bit, G:6-bit, B:6-bit), 262, 144 colors

RESX

IM[3:0] IM[3:0]= 1101

CsX _\

Pixel n
D8 D7 D6 D5 D4 D3 D2 DI

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

sbA )

- SO0eed ( G666 (000

1

Frame memor

Note 1: The pixel data with 18-bit color depth information.
Note 2: The most significant bits are: Rx5, Gx5 and Bx5.
Note 3: The least significant bits are : Rx0, Gx0 and Bx0.

Note 4: ‘= Don't care - Can be set 0” or “1”.

Read data through 3-line SPI mode

RESX :M[S:O]rllOl
IM[3:0]
Host CcsX _\
soa (X0 R2Eh High-Z
orer {503 XXX T - XXX
9 Dummy Clock > 1-Pixel data >

Read Data format as below
D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 DI DO

Note 1: “‘= Don't care —Can be set 0” or “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.
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4.7.2. 4-line Serial Interface
The 4-line/8-bit serial bus interface of ILI9342E can be used by setting external pin as IM [3:0] to “1111” for serial

interface. The shown figure is the example of 4-line SPI interface.

» SCL
» D/CX
» CSX .
MPU Driver
< > SDA
interface

In 4-line serial interface, different display data format is available for two color depths supported by the LCM
listed below.

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

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

16 bit/ pixel color order(R:5-bit, G:6-bit, B:5-bit) , 65, 536 colors

RESX

IM[3:0] IM[3:0]= 1111

CsX _\
piex XX XX XX )

Pixeln  _ Pixeln#l _ _ _ _ _ _ _ _ __ ______
07 "D6 "D5 ~D4 D3 D3 Di DO D7 D6 D5 D4 D3 D2 DI~ Dol D7 D6 D5 D4 D3 D2 DI DO b7 D6 D5

B!

SDA

SCL

[ EPF 65 k Colors mapping(16- bit to 18-bit) |
18-bit

Frame memory

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

Note 4: “‘= Don't care —Can be set “0” or “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.
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18 bit/pixel color order (R:6-bit, G:6-bit, B:6-bit), 262,144 colors

RESX

3] IM[3:0]= 1111

csx _\:
DICX i )@K )@I( :

Frame memory

Note 1: The pixel data with 18-bit color depth information.
Note 2: The most significant bits are: Rx5, Gx5 and Bx5.
Note 3: The least significant bits are: Rx0, Gx0 and Bx0.

Note 4: “‘= Don't care —Can be set “0” or “1”.

Read data through 4-line SPI mode

ER

RESX'

IM[3:0]=1111
IM[3:0]
csx
oSt sco _AAIAAU A A A S AIA A P A A A A A A A A SA A A A A LA LA LA LA
o Yo
SDA O R2Eh Hghz
Driver{ SDA High-2 oo o)) XoXoX ___ ___ _ XoeXer XX erXemXomen o)

" g Dummy Clock ' 1-Pixel data

Read Data format as below
D23 D22 D21 D20 D19 D18 Di7 D16 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

Note 1: “‘= Don't care — Can be set 0” or “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.
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4.7.3. 8-bit Parallel MCU Interface
The 8080-1 system 8-bit parallel bus interface of ILI9342E can be used by setting external pin as IM [3:0] to

“0100”.The following shown figure is the example of interface with 8080-1 MCU system interface.

CSsX

DCX

WRX .
RDX Driver
DB[7:0]

DB[17:8]

MPU

IYVVVV

Different display data formats are available for two color depths supported by listed below.
- 65K-Colors, RGB 5, 6, 5 -bits input data.
- 262K-Colors, RGB 6, 6, 6 -bits input data.

65K color: 16-bit/pixel (RGB 5-6-5 bits input)

One pixel (3 sub-pixels) display data is sent by 2 byte transfers when DBI [2:0] bits of 3Ah register are set to
“101".

Count 637 638 639 640

o
=
N
w
N

D/CX 0 1 1 1 1 1 1 1 1

D7

D6

D5

D4

D3

D2

D1

DO

262K color: 18-bit/pixel (RGB 6-6-6 bits input)

One pixel (3 sub-pixels) display data is sent by 3 bytes transfer when DBI [2:0] bits of 3Ah register are setto
“110'1.

Count 0 1 2 3 " 958 959 960
D/CX 0 1 1 1 " 1 1 1

D7 C7

D6 C6

D5 C5

D4 C4

D3 C3

D2 C2

D1 C1

DO Co

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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The 8080-II system 8-bit parallel bus interface of ILI9342E can be used by settings as IM [3:0] ="0000". The

following shown figure is the example of interface with 8080-1I MCU system interface.

MPU

CsX
DCX
WRX
RDX

DB[17:10]

DB[9:0]

Driver

IYVVVV

Different display data formats are available for two color depths supported by listed below.

- 65K-Colors, RGB 5, 6, 5 -bits input data.

- 262K-Colors, RGB 6, 6, 6 -bits input data.

65K color: 16-bit/pixel (RGB 5-6-5 bits input)

One pixel (3 sub-pixels) display data is sent by 2 byte transfers when DBI [2:0] bits of 3Ah register are set to

“101".

Count

o

(=Y

637

638

639

640

D/CX

D17

D16

D15

D14

D13

D12

D11

D10

262K color: 18-bit/pixel (RGB 6-6-6 bits input)

One pixel (3 sub-pixels) display data is sent by 3 bytes transfer when DBI [2:0] bits of 3Ah register are setto

“110".
Count 0 3 958 959 960
D/CX 0 1 1 1 1
D17 C7
D16 C6
D15 C5
D14 C4
D13 C3
D12 C2
D11 C1
D10 Co

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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4.7.4. 9-bit Parallel MCU Interface

The 8080- I system 9-bit parallel bus interface of ILI9342E can be selected by setting hardware pin IM [3:0] to

“0101". The following shown figure is the example of interface with 8080- I

MPU

MCU system interface.

CSX
DCX
WRX
RDX
DB[8:0]
DB[17:9]

Driver

IYVVVV

65K color: 16-bit/pixel (RGB 5-6-5 bits input)

One pixel (3 sub-pixels) display data is sent by 2 transfers when DBI [2:0] bits of 3Ah register are set to “101”.

Count 0 1 2 3 4 637 638 639 640
D/CX 0 1 1 1 1 1 1 1 1

D8

D7 C7
D6 C6
D5 C5
D4 C4
D3 C3
D2 C2
D1 C1
DO Co

262K color: 18-bit/pixel (RGB 6-6-6 bits input)

There are 2 pixels (6 sub-pixels) display data is sent by 4 transfers, when DBI [2:0] bits of 3Ah register are set to

“110".
MDT[1:0]="00"
Count 0 1 2 3 4 637 638 639 640
D/CX 0
D8
D7 c7
D6 C6
D5 C5
D4 ca
D3 C3
D2 c2
D1 [
DO [

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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MDT[1:0]="01"
Count 0 1 2 3 958 959 960
DICX 0 1 1 1 . 1 1 1
D8
D7 c7
D6 C6
D5 c5
D4 c4
D3 c3
D2 c2
D1 c1
DO co

The 8080-11 system 9-bit parallel bus interface of ILI9342E can be selected by setting hardware pin IM [3:0] to
“0001”. The following shown figure is the example of interface with 8080-1I MCU system interface.

CsX
DCX
WRX
RDX
DB[17:9]

DB[8:0]

MPU Driver

IYVVVV

65K color: 16-bit/pixel (RGB 5-6-5 bits input)

One pixel (3 sub-pixels) display data is sent by 2 transfers when DBI [2:0] bits of 3Ah register are set to “101”.

Count 0 1 2 3 4 " 637 638 639 640
D/CX 0 1 1 1 1 ... 1 1 1 1
D17 C7
D16 C6
D15 C5
D14 C4
D13 C3
D12 C2
D11 C1
D10 (&0)
D9

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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262K color: 18-bit/pixel (RGB 6-6-6 bits input)

There are 2 pixels (6 sub-pixels) display data is sent by 4 transfers, when DBI [2:0] bits of 3Ah register are set to
“110".

MDT[1:0]="00"
Count 0 1 2 3 4 637 638 639 640
D/CX 0
D17 c7
D16 C6
D15 C5
D14 c4
D13 c3
D12 C2
D11 c1
D10 co
D9
MDT[1:0]="01"
Count 0 1 2 3 958 959 960
DICX 0 1 1 1 . 1 1 1
D17 c7
D16 C6
D15 c5
D14 c4
D13 c3
D12 C2
D11 [
D10 co
D9

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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4.7.5. 16-bit Parallel MCU Interface
The 8080- I system 16-bit parallel bus interface of ILI9342E can be selected by setting hardware pin IM[3:0] to

“0110".The following shown figure is the example of interface with 8080-1 MCU system interface.

MPU

CSX
DCX
WRX
RDX
DB[15:0]
DB[17:16]

Driver

IYVVVV

Different display data format is available for two colors depth supported by listed below.

- 65K-Colors, RGB 5, 6, 5 -bits input data.

- 262K-Colors, RGB 6, 6, 6 -bits input data.

65K color: 16-bit/pixel (RGB 5-6-5 bits input)

One pixel (3 sub-pixels) display data is sent by 1 transfer when DBI [2:0] bits of 3Ah register are set to “101”.

Count 0 1 2 3 318 319 320
D/CX 0 1 1 1 1 1 1
D15
D14
D13
D12
D11
D10
D9
D8
D7 C7
D6 C6
D5 C5
D4 C4
D3 C3
D2 C2
D1 C1
DO (&0)

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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262K color: 18-bit/pixel (RGB 6-6-6 bits input)

One pixel (3 sub-pixels) display data is sent by 2 transfers when DBI [2:0] bits of 3Ah register are set to “110”.

MDT[1:0]="00"

Count

o

478

479

480

D/CX

D15

D14

D13

D12

D11

D10

D9

D8

D7

C7

D6

C6

D5

C5

D4

C4

D3

C3

D2

C2

D1

C1

DO

Co

MDT[1:0]="01"

Count

0

637

638

639

640

D/CX

0

D15

D14

D13

D12

D11

D10

D9

D8

D7

C7

0G5

1G5

238G5

239G5

D6

C6

0G4

1G4

238G4

239G4

D5

C5

0G3

1G3

238G3

239G3

D4

C4

0G2

1G2

238G2

239G2

D3

C3

0G1

1G1

238G1

239G1

D2

C2

0G0

1G0

238G0

239G0

D1

Cl

DO

Cco

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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Count

0

637

638 639

640

D/CX

0

D15

D14

D13

D12

D11

D10

D9

0G5

1G5

238G5

239G5

D8

0G4

1G4

238G4

239G4

D7

C7

0G3

1G3

238G3

239G3

D6

C6

0G2

1G2

238G2

239G2

D5

C5

0G1

1G1

238G1

239G1

D4

C4

D3

C3

D2

C2

D1

C1l

DO

Co

MDT[1:0]="11"

0G0

1G0

238G0

239G0

Count

0

637

638 639

640

D/CX

0

D15

D14

D13

D12

D11

0G5

1G5

238G5

239G5

D10

0G4

1G4

238G4

239G4

D9

0G3

1G3

238G3

239G3

D8

0G2

1G2

238G2

239G2

D7

C7

0G1

1G1

238G1

239G1

D6

C6

D5

D4

D3

D2

D1

DO

0G0

1G0

238G0

239G0

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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The 8080-1I system 16-bit parallel bus interface of ILI9342E can be selected by settings IM [3:0] ="0010". The

following shown figure is the example of interface with 8080-11 MCU system interface.

CSX

DCX

WRX

RDX
DB[17:10],DB[8:1]

DB[9],DBI[0]

MPU Driver

IYVVVV

Different display data format is available for two colors depth supported by listed below.
- 65K-Colors, RGB 5, 6, 5 -bits input data.
- 262K-Colors, RGB 6, 6, 6 -bits input data.

65K color: 16-bit/pixel (RGB 5-6-5 bits input)

One pixel (3 sub-pixels) display data is sent by 1 transfer when DBI [2:0] bits of 3Ah register are setto “101”".

Count 0 1 2 3 " 318 319 320
D/CX 0 1 1 1 " 1 1 1
D17
D16
D15
D14
D13
D12
D11
D10
D8 C7
D7 C6
D6 C5
D5 C4
D4 C3
D3 C2
D2 C1
D1 Co

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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262K color: 18-bit/pixel (RGB 6-6-6 bits input)

One pixel (3 sub-pixels) display data is sent by 2 transfers when DBI [2:0] bits of 3Ah register are set to “110”.

MDT[1:0]="00"

Count

o

478

479

480

D/CX

D17

D16

D15

D14

D13

D12

D11

D10

D8

C7

D7

C6

D6

C5

D5

C4

D4

C3

D3

C2

D2

C1

D1

Co

MDT[1:0]="01"

Count

0

637

638

639

640

D/CX

0

D17

D16

D15

D14

D13

D12

D11

D10

D8

C7

0G5

1G5

238G5

239G5

D7

C6

0G4

1G4

238G4

239G4

D6

C5

0G3

1G3

238G3

239G3

D5

C4

0G2

1G2

238G2

239G2

D4

C3

0G1

1G1

238G1

239G1

D3

C2

0G0

1G0

238G0

239G0

D2

Cl

D1

Cco

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

0

637

638 639

640

D/CX

0

D17

D16

D15

D14

D13

D12

D11

0G5

1G5

238G5

239G5

D10

0G4

1G4

238G4

239G4

D8

C7

0G3

1G3

238G3

239G3

D7

C6

0G2

1G2

238G2

239G2

D6

C5

0G1

1G1

238G1

239G1

D5

C4

D4

C3

D3

C2

D2

C1l

D1

Co

MDT[1:0]="11"

0G0

1G0

238G0

239G0

Count

0

637

638 649

640

D/CX

0

D17

D16

D15

D14

D13

0G5

1G5

238G5

239G5

D12

0G4

1G4

238G4

239G4

D11

0G3

1G3

238G3

239G3

D10

0G2

1G2

238G2

239G2

D8

C7

0G1

1G1

238G1

239G1

D7

C6

D6

D5

D4

D3

D2

D1

0G0

1G0

238G0

239G0

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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4.7.6. 18-bit Parallel MCU Interface
The 8080- I system 18-bit parallel bus interface of ILI9342E can be selected by setting hardware pin IM[3:0] to

“0111".The following shown figure is the example of interface with 8080-1 MCU system interface.

MPU

Y YVYVYY

CSX
DCX
WRX
RDX
DB[17:0]

Driver

Different display data format is available for one color depth only supported by listed below.
- 65K-Colors, RGB 5, 6, 5 -bits input data.
- 262K-Colors, RGB 6, 6, 6 -bits input data.

65K color: 16-bit/pixel (RGB 5-6-5 bits input)

One pixel (3 sub-pixels) display data is sent by 1 transfer when DBI [2:0] bits of 3Ah register are set to “101”.

Count 0 1 2 3 318 319 320
D/CX 0 1 1 1 1 1 1
D17
D16
D15
D14
D13
D12
D11
D10
D9
D8
D7 C7
D6 C6
D5 C5
D4 C4
D3 C3
D2 C2
D1 C1
DO (&0)

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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262K color: 18-bit/pixel (RGB 6-6-6 bits input)

One pixel (3 sub-pixels) display data is sent by 1 transfer when DBI [2:0] bits of 3Ah register are set to “110".

Count 0 1 2 3 318 319 320
D/CX 0 1 1 1 1 1 1
D17
D16
D15
D14
D13
D12
D11
D10
D9
D8
D7 C7
D6 C6
D5 C5
D4 C4
D3 C3
D2 C2
D1 Cl
DO (&0)

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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The 8080-1I system 18-bit parallel bus interface mode can be selected by settings IM [3:0] ="0011". The

following shown figure is the example of interface with 8080-11 MCU system interface.

MPU

Y YVYVYY

CSX
DCX
WRX
RDX
DB[17:0]

Driver

Different display data format is available for one color depth only supported by listed below.
- 65K-Colors, RGB 5, 6, 5 -hits input data.
- 262K-Colors, RGB 6, 6, 6 -bits input data.

65K color: 16-bit/pixel (RGB 5-6-5 bits input)

One pixel (3 sub-pixels) display data is sent by 1 transfer when DBI [2:0] bits of 3Ah register are set to “101”.

Count 0 1 2 3 318 319 320
D/CX 0 1 1 1 1 1 1
D17
D16
D15
D14
D13
D12
D11
D10
D9
D8 C7
D7 C6
D6 C5
D5 C4
D4 C3
D3 C2
D2 C1
D1 Co
DO

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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262K color: 18-bit/pixel (RGB 6-6-6 bits input)

One pixel (3 sub-pixels) display data is sent by 1 transfer when DBI [2:0] bits of 3Ah register are set to “110".

Count 0 1 2 3 318 319 320
D/CX 0 1 1 1 1 1 1
D17
D16
D15
D14
D13
D12
D11
D10
D9
D8 C7
D7 C6
D6 C5
D5 C4
D4 C3
D3 C2
D2 C1
D1 Co
DO

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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4.7.7. 6-bit Parallel RGB Interface

The 6-bit RGB interface is selected by setting the DPI[2:0] bit to “110”. When RCM [1:0] are set to “10” and DE
mode is selected, the display operation is synchronized with VSYNC, HSYNC and DOTCLK signals. The
display data are transferred to the internal GRAM in synchronization with the display operation via 6-bit RGB
data bus (D [5:0]) according to the data enable signal (DE) when RCM [1:0] are set to “10”. The RGB interface
SYNC mode is selected by setting the RCM [1:0] to “11”, the valid display data is inputted in pixel unit via D [5:0]
according to the VFP/VBP and HFP/HBP settings. Unused pins must be connected to GND to ensure normally

operation. Registers can be set by the SPI system interface.

65K color: 16-bit/pixel (RGB 5-6-5 bits input)

1st transfer 2nd transfer 3rd transfer
Input
Data D5 | D4 | D3 | D2 | D1 | DO D5 | D4 | D3| D2 | D1 |DO|D5| D4 | D3| D2| D1 | DO
Y A\ 4 \ 4 y A A Y
RGB
Assignment G5 G4 G3 G2 G1l

262K color: 18-bit/pixel (RGB 6-6-6 bits input)

1st transfer 2nd transfer 3rd transfer
Input
Data D5 | D4 | D3 | D2 | D1 | DO | D5 | D4 | D3| D2 | D1 | DO|D5|D4| D3| D2 ]| D1| DO
A4 A\ 4 A\ 4 A4 A\ 4 A\ 4
RGB
Assignment G5 [ G4 | G3 G2 | G1 | GO

ILI9342E has data transfer counters to count the first, second, third data transfer in 6-bit RGB interface mode.
The transfer counter is always reset to the state of first data transfer on the falling edge of VSYNC. If a mismatch
arises in the number of each data transfer, the counter is reset to the state of first data transfer at the start of the
frame (i.e. on the falling edge of VSYNC) to restart data transfer in the correct order from the next frame. This
function is expedient for moving picture display, which requires consecutive data transfer in light of minimizing

effects from failed data transfer and enabling the system to return to a normal state.

Note that internal display operation is performed in units of pixels (RGB: taking 3 inputs of DOTCLK).
Accordingly, the number of DOTCLK inputs in one frame period must be a multiple of 3 to complete data transfer

correctly. Otherwise it will affect the display of that frame as well as the next frame.
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4.7.8. 8-bit Parallel RGB Interface

The 8-bit RGB interface is selected by setting the DPI[2:0] bit to “111”. When RCM [1:0] are set to “10” and DE
mode is selected, the display operation is synchronized with VSYNC, HSYNC and DOTCLK signals. The
display data are transferred to the internal GRAM in synchronization with the display operation via 8-bit RGB
data bus (D [7:0]) according to the data enable signal (DE) when RCM [1:0] are set to “10”. The RGB interface
SYNC mode is selected by setting the RCM [1:0] to “11”, the valid display data is inputted in pixel unit via D [7:0]
according to the VFP/VBP and HFP/HBP settings. Unused pins must be connected to GND to ensure normally

operation. Registers can be set by the SPI system interface.

16.77M color: 24-bit/pixel (RGB 8-8-8 bits input)

1st transfer 2nd transfer 3rd transfer
Iggtuat D7 | D6 | D5 | D4 | D3 | D2 [ D1 [ DO | D7 [ D6 | D5 | D4 [ D3 [ D2 | D1 | DO | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
A, y A Y A4 y
RGB
. G6 | G5 | G4 | G3 | G2 | G1
Assignment

ILI9342E has data transfer counters to count the first, second, third data transfer in 8-bit RGB interface mode.
The transfer counter is always reset to the state of first data transfer on the falling edge of VSYNC. If a mismatch
arises in the number of each data transfer, the counter is reset to the state of first data transfer at the start of the
frame (i.e. on the falling edge of VSYNC) to restart data transfer in the correct order from the next frame. This
function is expedient for moving picture display, which requires consecutive data transfer in light of minimizing

effects from failed data transfer and enabling the system to return to a normal state.

Note that internal display operation is performed in units of pixels (RGB: taking 3 inputs of DOTCLK).
Accordingly, the number of DOTCLK inputs in one frame period must be a multiple of 3 to complete data transfer

correctly. Otherwise it will affect the display of that frame as well as the next frame.
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4.79. 16-bit Parallel RGB Interface

The 16-bit RGB interface is selected by setting the DPI [2:0] bits to “101”. When RCM [1:0] are set to “10” and
DE mode is selected, the display operation is synchronized with VSYNC, HSYNC and DOTCLK signals. The
display data is transferred to the internal GRAM in synchronization with the display operation via 16-bit RGB
data bus (D [15:0]) according to the data enable signal (DE). The RGB interface SYNC mode is selected by
setting the RCM [1:0] to “11”, the valid display data is inputted in pixel unit via (D [15:0]) according to the
VFP/VBP and HFP/HBP settings. The unused D17 and D16 pins must be connected to DGND for ensure

normally operation. Registers can be set by the SPI system interface.

Input Data D15| D14| D13| D12 | D11| D10| D9 | D8 | D7 | D6 | D5| D4 | D3| D2 | D1 | DO
i A. v A 4 4 v A A 4 A A A A
Write Data
Register D15| D14| D13| D12 | D11| D10| D9 | D8 | D7 | D6 | D5 | D4 | D3| D2 | D1 | DO
Y A4 A Y Y Y Y A Y A4 A A4 Y A. Y A A. Y

EPF 65K colors mapping (16-bit to 18-bit)

GRAM Data &
RGB mapping

G5| G4 | G3| G2 | G1| GO

4.7.10. 18-bit Parallel RGB Interface

The 18-bit RGB interface is selected by setting the DPI [2:0] bits to “110”. When RCM [1:0] are set to “10” and
DE mode is selected, the display operation is synchronized with VSYNC, HSYNC and DOTCLK signals. The
display data are transferred to the internal GRAM in synchronization with the display operation via 18-bit RGB
data bus (D [17:0]) according to the data enable signal (DE) when RCM [1:0] are set to “10”. The RGB interface
SYNC mode is selected by setting the RCM [1:0] to “11”, the valid display data is inputted in pixel unit via D [17:0]
according tothe VFP/VBP and HFP/HBP settings. Registers can be set by the SPI system interface.

Input | p17 | D16 | D15 | D14 | D13 | D12 [ D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Data
y A 4 A A A 4 y
RGB G5| G4 |G3|G2|GL|Go
Assignment

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

5.1. CommandList

Level 1 Command Default
W/R Function o7 | D6 | D5 D4 | D3 | D2 DI | DO [freq
Address |Parameter (hex)
00h - W No Operation No Argument -
01h - W Softw are Reset No Argument -
1st R x | x | x| x| x | x x | x | xx
3rd R Identification Information ID2 [7:0] 00h
4th R ID3 [7:0] 00h
05h 1st R | Read Number of the Errorson | X | X | x | X | x | X X | x [ xx
2nd R bsl mipi_err_cnt[7:0] 00h
1st R X X X X X X X X XX
2nd R D31 D30 D29 D28 D27 D26 D25 0 00h
09h 3rd R Read Display Status 0 D22 D21 D20 D19 D18 D16 D16 61h
4th R D15 D14 D13 D12 D11 D10 D9 D8 00h
5th R D7 D6 D5 0 0 0 0 0 00h
1st R . X X X X X X X X XX
0Ah Read Display Pow er Mode
2nd R D7 D6 D5 D4 D3 D2 0 0 08h
1st R . X X X X X X X X XX
0Bh Read Display MADCTL
2nd R D7 D6 D5 D4 D3 D2 0 0 00h
1st R _ _ X X X X X X X XX
0Ch Read Display Pixel Format
2nd R 0 DPI[2:0] 0 DBI[2:0] 06h
0Dh 1st R Read Display X X X X X X X XX
2nd R Image Mode D7 0 D5 0 0 D2 D1 DO | ooh
1st R , _ X X X X X X X X XX
OEh Read Display Signal Mode
2nd R D7 D6 0 0 0 0 0 DO 00h
oFh 1st R | Read Display Self-Diagnostic X X X X X X X X XX
2nd R Result D7 D6 0 0 0 0 0 0 00h
10h - W Sleep In No Argument -
11h - w Sleep Out No Argument -
12h - W Partial Mode On No Argument -
13h - W Normal Display Mode On No Argument -
20h - w Display Inversion Off No Argument -
21h - W Display Inversion On No Argument -
28h - W Display Off No Argument -
29h - W Display ON No Argument -
st | w ol o J o] of o] o 0 | scig] | oon
2nd W SC[7:0] 00h
2Ah Column Address Set
3rd w o | o] o] of of o 0 | Ecs | oih
4th w EC[7:0] 3Fh
1st w ol o J o] of of]o 0 | sP8) | oon
2nd W SP[7:0] 00h
2Bh Page Address Set
3rd w o | o J o] of o] o 0 | Ers8) | oon
4th w EP{7:0] EFh
1st W D1 [17:0] -
2Ch : W Memory Write : -
Nth w Dn [17:0] -
2Eh 1st R Memory Read x | x | x | x | x | x x | x XX
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2nd R D1 [17:0] -
: R : -
(N+1)th R Dn [17:0] -
1st w 0 | 0 | 0 | 0 | 0 | 0 | 0 | SR[8] | ooh
2nd w SR [7:0] 00h
30h Partial Area
3rd w 0 | 0 | 0 | 0 | 0 | 0 | 0 | ER[8] | oon
4th w ER [7:0] EFh
1st w o | o f o] o o] o o [rapl|oon
2nd w TFA [7:0] 00h
3rd w 0 | 0 | 0 | 0 | 0 | 0 | 0 |VSA[8] 00h
33h Vertical Scrolling Definition
4th w VSA [7:0] Foh
5th w 0 | 0 | 0 | 0 | 0 | 0 | 0 | BFA[8] | ooh
6th w BFA [7:0] 00h
34h - W Tearing Effect Line OFF No Argument -
35h 1st W Tearing Effect Line ON 0 0 0 0 0 0 0 M 00h
36h 1st W Memory Access Control MY MX MV ML BGR MH 0 0 00h
1st w ) . 0 0 0 0 0 0 0 VSP[8] | 00h
37h Vertical Scrolling Start Address
2nd w VSP[7:0] 00h
38h - W Idle Mode Off No Argument -
3%9h - w Idle Mode On No Argument -
3Ah 1st w Pixel Format Set 0 DPI [2:0] [ o | DBI [2:0] 66h
1st w D1 [17:0] -
3Ch w Memory Write Continue : -
Nth w Dn [17:0] -
1st R x | x | x | x | x| x | x| x [xx
2nd R . D1 [17:0] -
3Eh = Memory Read Continue -
(N+Dth | R Dn [17:0] -
1st w _ 0 | 0 | 0 | 0 | 0 | 0 | 0 | sTs[g] | oon
44h Set tear scan line
2nd w STS[7:0] 00h
1st R X X X X X X X X XX
45h 2nd R Get tear scan line 0 0 0 0 0 0 0 GTS[8] | 00h
3rd R GTS[7:0] 00h
51h 1st W Write Display Brightness DBV [7:0] 00h
1st R _ _ x | x | x | x| x | x| x ] x |xx
52h Read Display Brightness
2nd R DBV([7:0] 00h
53h 1st w Write CTRL Display 0 0 BCTRL 0 DD BL 0 0 00h
1st R X X X X X X X X XX
54h Read CTRL Display
2nd R 0 0 BCTRL 0 DD BL 0 0 00h
55h 1st w Write CAB Control 0 0 0 0 0 0 ca] | ciop | oon
1st R X X X X X X X X XX
56h Read CAB Control
2nd R 0 0 0 0 0 0 ca] | ciop | oon
Write CABC Minimum .
5Eh 1st w Brightness CMB[7:0] 00h
e 1st R Read CABC Minimum x | x | x | x| x | x| x| x [xx
2nd R Brightness CMB[7:0] 00h
68h 1st R Read Automatic Brightness X X X X X X X X XX
2nd R Control Self—Diagnostic Result D7 D6 0 0 0 0 0 0 00h
1st R X X X X X X X X XX
DAh Read ID1
2nd R ID1[7:0] E3h
DBh 1st R Read ID2 x | x | x | x | x | x| x| x |xx
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2nd R ID2[6:0] 00h
o 1st rend 1D x | x | x | x [ x | x| x ] x |xx
ea
2nd R ID3[7:0] 00h
Level 2 Command Default
W/R Function D7 D6 D5 D4 D3 D2 D1 D0 [hex)
Address |Parameter
st | wr RE;\]IA 0 0 0 0 0 0 o | son
2nd | WR RTNA[7:0] 04h
3rd W/R R'[I'é\]lB 0 0 0 0 0 0 0 80h
BOh Ath W/R Frame Rate control RTNB[70] 04h
sth | wiR R{é\]‘c 0 0 0 0 0 0 o | son
6th W/R RTNC[7:0] 04h
7th W/R TE_1M[7:0] 10h
Blh 1st W/R Display Inversion Control 0 0 DINVA[1:0] 0 0 DINVBJ[1:0] 00h
1st W/R 0 1 0 1 1 0 1 0 5Ah
2nd W/R 0 1 0 0 0 0 0 1 41h
3rd W/R 0 0 0 1 0 0 0 1 11h
line )
B7h Source Chopper Control clhop_ frame_ line_
4th WIR 0 0 0 shift chopper_ chopper_ 1Ah
en” opt[1:0] opt[1:0]
sth | WR 0 0 0 0 g:‘oopp'i 0 0 o | oon
1st W/R 0 0 0 1 0 0 0 1 11h
B8h Gate Control
2nd WIR 0 0 1 1 1 0 gsw_mode[1:0] | 3Bh
vgl_clk_ vgh_clk_
Ist WR 1 0 fast_a[1:0] 1 0 fast_a[1:0] 9%h
vsnac_clk _ vspac_clk_
2nd | WIR 0 L fast_a[L:0] 0 ! fast ajo] | >
vsndc_clk_ vspdc_clk_
srd WIR 0 1 fast_a[1:0] 0 1 fast_a[1:0] 55h
4th - 1 0 o | o 1 1 o | o [sch
vgl_clk_ vgl_clk_
St | WIR L O | tast b0 L 0 fast bi1:0] | °"
BAh 6th W/R Pump Frequency Selection 0 1 \f/;gta %—[flg]— 0 1 \f/;;lta Cb—[flg]— 55h
vsnd_c_clk_ vsnd_c_clk_
7th | WIR 0 L | fast bLo] 0 . fast b[1:0] | 2°N
8th - 0 0 o | o 1 1 o | o Joch
vgl_clk_ vgl_clk_
oth WIR 1 0 fast_c[1:0] 1 0 fast_c[1:0] 99h
vsnac_clk_ vsnac_clk_
10th WIR 0 1 fast c[1:0] 0 1 fast c[1:0] 55h
vsndc_clk_ vsndc_clk_
1ith WIR 0 1 fast_c[1:0] 0 1 fast_c[1:0] 55h
1st - 0 0 0 0 0 0 0 0 00h
2nd - 0 1 1 0 0 1 0 0 64h
3rd - 0 0 0 0 0 0 0 0 00h
4th W/R VGL_SEL[3:0] VGH_SEL[3:0] 89h
C2h 5th - Pow er Control 1 0 0 1 1 1 1 o | o [3ch
6th WIR 0 0 0 0 0 VSP_DC_SEL[2:0] 03h
7th W/R 0 0 0 0 0 VSP_AC_SEL[2:0] 03h
8th W/R 0 0 0 0 0 VSN_DC_SEL[2:0] 03h
9th W/R 0 0 0 0 0 VSN_AC_SEL[2:0] 03h
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10th W/R 0 0 0 0 0 VDDN_SEL[2:0] 02h
1st - 0 0 0 0 1 1 1 1 OFh
2nd - 0 0 0 1 0 1 1 0 16h
3rd - 0 0 0 0 0 1 1 1 07h
c3h 4th - Pow er Control 2 0 1 1 0 0 1 0 1 65h
5th - 1 1 1 0 1 1 0 0 ECh
6th - 1 1 0 0 1 1 1 1 | crn
LVD_ | LVD_
7th WIR 0 0 0 0 0 1 VCI_ | IOVCC | 07h
EN EN
C8h 1st W/R Pow er Control 3 0 VCOM[6:0] 5Ah
C9h 1st WIR Pow er Control 4 0 0 VRH_DOT[5:0] 13h
CAh 1st WIR Pow er Control 5 0 0 VRH_COL[5:0] 13h
CBh 1st W/R Pow er Control 6 0 0 VDVI[5:0] 20h
DOh 1st | WR | RGB Interface Signal Control Bmf: 0 reM1:0] | vspL | HspL | ppL | EPL | 20n
1st WIR VFP[7:0] 02h
2nd WIR ) VBP[7:0] 02h
D1h Blanking Porch Control
3rd | WR o | o J o] o] 1] o | 1] o Joan
4th WIR HBP[7:0] 14h
1st WIR 0 0 0 0 PTG[1:0] | PT[1:0] 0Ah
D2h 2nd W/R Display Function Control REV GS SS SM ISC[3:0] 82h
3rd | WR 0 NL[6:0] 77h
D5h 1st W/R MADCTL_EOR Control I\E/gﬁ ’I\Ellgﬁ MEgﬁ E/gﬁ BE%RR— 0 0 0 00h
1st W/R 0 0 EPF[1:0] 0 0 MDT[1:0] 00h
D8h Interface Control
2nd | wir 0 0 |enow| o DM[1:0] RM | RM | ooh
ext_
D9h 1st WI/R | Get External Register for SPI 0 0 0 rng‘ ext_spi_cnt[3:0] 00h
en
DDh st | wr Set EXTC 0 0 0 0 0 0 o | B5e | oon
1st W/R 0 0 0 0 0 0 0 0 00h
2nd W/R 0 0 0 0 0 0 0 0 00h
DEh 3d | WR NV Mermory Program 0 0 0 0 0 0 0 0| oon
4th WIR J 0 0 0 0 0 0 0 0 00h
5th WIR otp_te_sel[3:0] 0 0 0 0 00h
st | WR _ , 0 0 0 reso | sreso | 0 s::e;jv_ 01h
DFh Smart Resolution Setting _gm | _en num8]
2nd W/R sreso_col_num[7:0] 40h
Eth 1st W/R Memory Control 0 0 0 0 0 0 0 0 00h
2nd W/R 0 0 0 0 0 0 wemode | 20h
1st W/R 0 0 0 0 VPO[3:0] 00h
2nd | WR 0 0 VP1[5:0] 05h
ard | WR 0 0 VP2[5:0] 12h
4th W/R 0 0 0 o | VP4[3:0] 09h
5th W/R 0 0 VP6[4:0] 17h
6th WIR 0 0 0 o | VP13[3:0] 08h
E4h 7th WIR Positive Gamma Correction 0 VP20[6:0] 40h
8th WIR VP36[3:0] | VP27[3:0] 55h
9th W/R 0 VP43[6:0] 50h
1oth | WiR 0 0 0 o | VP50[3:0] 04h
11th W/R 0 0 VP57[4:0] 0Ah
12th | wir 0 0 0 o | VP59[3:0] 07h
13th | wir 0 0 VP61[5:0] 21h
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14th W/R 0 0 VP62[5:0] 24h
15th WIR 0 0 0 VP63[3:0] 0Dh
1st W/R 0 0 0 VNO[3:0] 00h
2nd | WR 0 0 VN1[5:0] 05h
3rd | WR 0 0 VN2[5:0] 11h
4th W/R 0 0 0 o | VN4[3:0] 09h
5th W/R 0 0 0 VN6[4:0] 17h
6th | WR 0 0 0 o | VNL13[3:0] 0%h
7th W/R 0 VN20[6:0] 40h
E5h 8th W/R | Negative Gamma Correction VN36[3:0] I VN27[3:0] 46h
9th W/R 0 VN43[6:0] 4Eh
10th | WR 0 0 0 o | VN50[3:0] 08h
11th W/R 0 0 0 VN57[4:0] OFh
12th | WR 0 0 0 o | VN59[3:0] och
13th | wRr 0 0 VN61[5:0] 21h
14th W/R 0 0 VN62[5:0] 25h
15th W/R 0 0 0 0 VN63[3:0] 0Dh
1st W/R 1 1 1 1 1 1 1 FFh
E8h Backlight Control 1
ond | WR 9 0 0 0 0 0 | ledon | 890N | PWM | 45,
_pol _pol
1st W/R , THRES_MOV([3:0] THRES_STILL[3:0] BBh
E9h Backlight Control 2
2nd | Wir o | o J o] o THRES_UI[3:0] 0Bh
1st W/R _ DTH_MOV[3:0] DTH_STILL[3:0] A8h
EAh Backlight Control 3
2nd | WIR o | o | o DTH_UI[3:0] 03h
1st W/R . cabc_dim_mov[2:0] 0 cabc_dim_still[2:0] 43h
EBh Backlight Control 4 - - - -
2nd W/R cabc_dim_min[3:0] 0 cabc_dim ui[2:0] 02h
ECh 1st W/R Backlight Control 5 PWM_DIV[7:0] DOh
1st W REG_ID1[7:0] E3h
EFh 2nd w ID code setting REG_ID2[7:0] 00h
3rd w REG_ID3[7:0] 00h
1st - 0 0 0 0 0 0 0 0 00h
2nd - 0 0 0 1 0 0 0 0 10h
3rd - 0 0 0 1 0 0 1 0 12h
4th - 0 0 0 0 0 0 0 0 00h
5th - 0 0 0 0 0 0 0 0 00h
F8h NV Memory Control and
6th - Status Read 0 0 0 0 0 0 0 0 00h
7th - 0 0 0 0 0 0 0 0 00h
o prog_
8th R Bod= | finish_| o 0 0 0 0 o | oon
inish ;
fail
ah | wr 0 0 0 0 0 o |otefinish_flag f 55,
_sel[1:0]
mtp_
F9h 1st W/R NV Memory Control 0 0 0 0 0 0 0 pump_ | 00h
set_en
1st W pgm_adr[7:0] -
FDH 2nd W NV Memory Write pgm_adr[15:8] -
3rd W pgm_data[7:0] -
1st w KEY[23:16] 55h
FEh 2nd w NV Memory Protection Key KEY[15:8] AAh
3rd w KEY[7:0] 66h
1st R X X X X X X XX
2nd R 0 0 0 0 0 0 0 0 00h
FFh 3rd R NV Memory Status Read  [agcti_mark1:0]| id3_mark[1:0] | id2_mark[1:0] | idl_mark[1.0] | 0Oh
gamma )
4th R 0 0 0 "~ mark 0 vem_mark[2:0] 00h
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Note 1: Undefined commands are treated as NOP (00h) command.

Note 2: BO to D9 and DE to FF are for factory use of display supplier. USER can decide if these commands are
available or they are treated as NOP (00h) commands before shipping to USER. Default value is NOP
(O0h).

Note 3: Commands 10h, 12h, 13h, 26h, 28h, 29h, 30h, 36h (Bit B4 only), 38h and 39h are updated during
V-SYNC when ILI9342E is in Sleep OUT mode to avoid abnormal visual effects. During Sleep IN mode,
these commands are updated immediately. Read status (09h), Read display power mode (OAh), Read
display MADCTL (0Bh), Read display pixel format (OCh), Read display image mode (0Dh), Read display
signal mode (OEh) and Read display self diagnostic result (OFh) of these commands are updated

immediately both in Sleep IN mode and Sleep OUT mode.
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5.2. Description of Level 1 Command

5.2.1. NOP (00h)

00h NOP (No Operation)
DCX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 0 0 0 0 0 00h
Parameter No Parameter.

This command is an empty command; it does not have any effect on the display module. How ever it can be used to terminate
Description | Frame Memory Write or Read as described in RAMWR (Memory Write) and RAMRD (Memory Read) Commands.
X =Don't care.

Restriction | None

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, ldle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Pow er On Sequence N/A
SW Reset N/A
HW Reset N/A

Flow Chart | 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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5.2.2. Software Reset (01h)

01h SWRESET
DCX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 i 0 0 0 0 0 0 0 1 01lh
Parameter No Parameter.
When the Software Reset command is written, it causes a software reset. It resets the commands and parameters to their
S/W Reset default values. (See default tables in each command description.)
Description
Note: The Frame Memory contents are unaffected by this command
X =Don't care.
itwill be necessary towait 5Smsec before sending new command follow ing softvare reset. The display module loads all display
supplier factory default values to the registers during this 5msec. F Software Reset is applied during Sleep Out mode, it will be
Restriction
necessary towait 120msec before sending Sleep out command. Software Reset Command cannot be sent during Sleep Out
sequence.
Status Availability
_ Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, ldle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Pow er On Sequence N/A
SW Reset N/A
HW Reset N/A
SWRESET(01h)
____________ -
Legend
A
Display whole blank screen / Parameter /
Display
Flow Chart

Mode

Set

Commands to
S/W Default
Values

Sleep In Mode

Sequential transfer

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.2.3. Read display identification information (04h)

04h RDDIDIF (Read Display Identification Information)
DCX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 0 0 1 0 0 04h
1°%' Parameter 1 i 1 X X X X X X X X X
2" Parameter 1 ) 1 ID1 [7:0] E3
3" Parameter 1 ? 1 ID2 [7:0] 00
4™ Parameter 1 ? 1 ID3 [7:0] 00
This read byte returns 24 bits display identification information.
The 1% parameter is dummy data.
The 2" parameter (ID1 [7:0]): LCD module’s manufacturer ID.
Description
The 3™ parameter (ID2 [7:0]): LCD module/driver version ID.
The 4™ parameter (ID3 [7:0]): LCD module/driver ID.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, ldle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Pow er On Sequence OTP Value
Default
SW Reset OTP Value
HW Reset OTP Value
____________ 1
I Legend :
I
| |
| :
{' Driver : < Display > :
Flow Chart I I
1st Parameter: Dummy Read | !
2nd Parameter: Send LCD module's manufacturer information | I
3rd Parameter: Send panel type and LCM/driver version information | :
4th Parameter: Send module/driver information : |
| |
= =
I
T i

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.2.4. Read Number of the Errors on DSI (05h)

05h Read Number of the Errors on DSI
DCX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 1 i 0 0 0 0 0 1 0 1 05h
1°' Parameter 1 1 1 X X X X X X X X X
2"'Parameter 1 1 1 mipi_error_cnt[7:0] 00
The parameter tells the number of errors on DSI. The more details of the bits are described as below .
mipi_error_cnt[6..0] bits tells the number of the error.
mipi_error_cnt[7]is setto 1’ if there is overflow with mipi_error_cnt[6..0] bits.
Description
mipi_error_cnt[7...0] bits are set to ‘0’'s (as well as RDDSM(0Eh)’s DO is set ‘0’ at the same time) after the parameter
information is sent (= The read function is completed).This function alays returns mipi_error_cnt[7...0] = 00h i the parallel
MPU interface is selected.
Restriction
Status Availability
_ Normal Mode On, ldle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Pow er On Sequence 8’h00h
Default
SW Reset 8’h00h
HW Reset 8’h00h
i
| Legend
I
I
v Driver Display
Flow Chart 1st Parameter:

Dummy Read

2nd Parameter: Read

A

/

mipi_err_cnt[7:0] = 00h
RDDSM (0Eh)’'s DO = 0

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

09%h RDDST (Read Display Status)
DCX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 i 0 0 0 0 1 0 0 1 09h
1°' Parameter 1 i 1 X X X X X X X X X
2" Parameter 1 i 1 D31 D30 D29 D28 D27 D26 D25 D24 00
3"“Parameter 1 i 1 D23 D22 D21 D20 D19 D18 D17 D16 61
4"MParameter 1 1 1 D15 D14 D13 D12 D11 D10 D9 D8 00
5""Parameter 1 ! 1 D7 D6 D5 D4 D3 D2 D1 DO 00
This command indicates the current status of the display as described in the table below :
Bit Description Value Status
D31 Boost " at 0 Booster Off
ooster voltage status 1 Booster On
0 Top to Bottom (When MADCTL D7=0’
D30 Row address order B ( - ,)
1 Bottom to Top (When MADCTL D7="1")
0 Left to Right (When MADCTL D6="0’).
D29 Column address order -
1 Right to Left (When MADCTL D6="1").
0 Normal Mode (When MADCTL D5="0").
D28 Row /column exchange —
1 Reverse Mode (When MADCTL D5='1’).
LCD Refresh Top to Bottom (When MADCTL D4="0’
D27 Vertical refresh 0 efresh Top to Bottom (When ,0,)
1 LCD Refresh Bottomto Top (When MADCTL D4="1").
RGB (Wh TL D3="0’
D26 RGB/BGR order 0 GB (When MADC 520)
1 BGR (When MADCTL D3="1")
D25 Not used 0
D24 Not used 0
D23 Not used 0
D22 nterf or bixel { ; 101 16-bit/pixel
nterface color pixel formal —
D21 110 18-bit/pixel
definition ( DBI [2:0] ) P
D20 other Not defined
Description 0 Idle Mode Off
D19 ldle mode On/Off
1 Idle Mode On
. 0 Partial Mode Off
D18 Partial mode On/Off -
1 Partial Mode On.
0 Sleep In Mode
D17 Sleep In/Out
1 Sleep Out Mode.
. 0 Display Normal Mode Off.
D16 Display normal mode On/Off -
1 Display Normal Mode On.
] i 0 Vertical Scrolling is Off
D15 Vertical scrolling status 1 Vertical Scroling is On
D14 Not used 0
) 0 Inversion is Off
D13 Inversion On/Off 1 nversion s on
D12 Not used 0
D11 Not used 0
! 0 Display is Off
D10 Display On/Off - -
1 Display is On
. ) 0 Tearing Effect Line Off
D9 Tearing effect line On/Off -
1 Tearing Effect On
) 000 GCO(Gamma 2.2)
D[8:6] Gamma curve selection -
other Not defined
. . 0 Mode 1, V-Blanking only
D5 Tearing effect line mode - -
1 Mode 2, both H-Blanking and V-Blanking.
D4 Horizontal Sync. 0 Horizontal Sync. line is Off (Low)

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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(HSYNC, DPI VF) (Note) 1 Horizontal Sync. line is On (High)
D3 Vertical Sync. (VSYNC, DPI I/F) 0 Vertical Sync. line is Off (Low)
(Note) 1 Vertical Sync. line is On (High)
D2 DOT Clock (DCK, DPI IF) 0 DCK line is Off (Low)
(Note) 1 DCK line is On (High)
D1 Data Enable (ENABLE, DPI I/F) 0 DE line is Off (Low)
(Note) 1 DE line is On (High)
0 No Error on DSI
DO Error on DSI
1 Error on DSI
Restriction
Status Availability
_ Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, ldle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Pow er On Sequence 32’h00610000h
SW Reset 32’h00610000h
HW Reset 32’h00610000h
[~ T T T~ I
ﬁ Legend
RDDST (09h) I/’]
Command
_____________________________ t"zs_t L Parameter
y Driver Display
Flow Chart

1st Parameter: Dummy Read

2nd Parameter: Send D[31:24] display status
3rd Parameter: Send D[23:16] display status

4th Parameter: Send D[15:8] display status
5th Parameter: Send D[7:0] display status

Mode

Sequential transfer

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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0Ah RDDPM (Read Display Power Mode)
DCX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 1 i 0 0 0 0 1 0 1 0 0Ah
1! Parameter 1 ! 1 X X X X X X X
2"'Parameter 1 1 1 D7 D6 D5 D4 D3 D2 0 0 08
This command indicates the current status of the display as described in the table below :
Bit | Value Description Comment
o7 0 Booster Off or has a fault.
1 Booster On and w orking OK
0 Idle Mode Off.
D6
1 Idle Mode On.
05 0 Partial Mode Off.
1 Partial Mode On.
Description D4 0 Sleep In Mode
1 Sleep Out Mode
D3 0 Display Normal Mode Off.
1 Display Normal Mode On
0 Display is Off.
02 |. play |§
1 Display is On ---
D1 -- Not Defined Set to ‘0’
DO -- Not Defined Setto ‘0’
Restriction
Status Availability
_ Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Pow er On Sequence 8'h08h
SW Reset 8'h08h
HW Reset 8'h08h
r ____________ 1
I Legend :
|
| |
: =
e | I
{' Driver | Display > |
Flow Chart | :
| Adton >
1st Parameter: Dummy Read | - |
2nd Parameter: Send D[7:2] display power mode status | !
. :
| i
| =
I
LT ] |

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 320




ILITeEK a-Si TFT LCD Sin ip Dri
- gle Chip Driver
Labin il 320RGBx 240 Resolution and 262K color ”— |9342

5.2.7. Read Display MADCTL (0Bh)

0Bh RDDMADCTL (Read Display MADCTL)
DCX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 1 i 0 0 0 0 1 0 1 1 0Bh
1°' Parameter 1 ! 1 X X X X X X X X
2"'Parameter 1 1 1 D7 D6 D5 D4 D3 0 0 0 00
This command indicates the current status of the display as described in the table below :
Bit | Value Description Comment
D7 0 Top to Bottom (When MADCTL D7=0’).
1 Bottom to Top (When MADCTL D7="1).
D6 0 Left to Right (When MADCTL D6=0’)
1 Right to Left (When MADCTL D6='1")
05 0 Normal Mode (When MADCTL D5=0").
1 Reverse Mode (When MADCTL D5="1)
Description 4 0 LCD Refresh Top to Bottom (When MADCTL D4="0")
1 LCD Refresh Bottom to Top (When MADCTL D4="1’).
03 0 RGB (When MADCTL D3='0")
1 BGR (When MADCTL D3="1’).
D2 -- Not Defined Setto ‘0’
D1 -- Not Defined Setto ‘0’
DO - Not Defined Setto ‘0’
Restriction
Status Availability
_ Normal Mode On, ldle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Pow er On Sequence 8’h00h
Default
SW Reset No Change
HW Reset 8’h00h
____________ 5
I Legend :
|
RDDMADCTL(0Bh) ! !
| |
i :
e et I
Driver : < Display ) |
Flow Chart | :
| < Acion >
1st Parameter: Dummy Read | - |
2nd Parameter: Send D[7:2] display power mode status | I
. :
: i
| =
I
T |
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5.2.8. Read Display Pixel Format (0Ch)

0Ch RDDCOLMOD (Read Display Pixel Form at)
DCX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 1 i 0 0 0 0 1 1 0 0 0Ch
1°' Parameter 1 i 1 X X X X X X X X X
2"'Parameter 1 i 1 0 DPI [2:0] 0 DBI [2:0] 06
This command indicates the current status of the display as described in the table below :
DPI [2:0] RGB Interface Format DBI [2:0] MCU Interface Format
0 0 0 Reserved 0 0 0 Reserved
0 0 1 Reserved 0 0 1 Reserved
0 1 0 Reserved 0 1 0 Reserved
Description 0 1 1 Reserved 0 1 1 Reserved
1 0 0 Reserved 1 0 0 Reserved
1 0 1 16 bits / pixel 1 0 1 16 bits / pixel
1 1 0 18 bits / pixel 1 1 0 18 bits / pixel
1 1 1 24 bits / pixel 1 1 1 Reserved
Restriction
Status Availability
_ Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
. Default Value
DPI [2:0] DBI [2:0]
Default Pow er On Sequence 3'’b000 3'b110
SW Reset No Change No Change
HW Reset 3'h000 3'b110
|— ____________ 1
I Legend :
I
RDDCOLMOD(0Ch) : !
| |
i :
e I
{' Driver I < Display > |
Flow Chart I :
| aton >
1st Parameter: Dummy Read | - |
2nd Parameter: Send D[7:2] display pixel format status | !
. :
| i
= =
I
T |

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.2.9. Read Display Image Mode (0ODh)

0Dh RDDIM (Read Display Image Mode)
DCX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 0 1 1 0 1 0Dh
1°' Parameter 1 1 1 X X X X X X X X X
2"'Parameter 1 1 1 D7 0 D5 0 0 D2 D1 DO 00
This command indicates the current status of the display as described in the table below :
Bit Description Value Status
. ) 0 Vertical Scrolling is Off
D7 Vertical Scrolling Status - —
1 Vertical Scrolling is On
Description D5 Inversion On/Off 0 Inversion is Off
1 Inversion is On
D[2:0] Gamma Curve Selection 000 GCO(GamrTla 2.2)
other Not defined
Restriction
Status Availability
_ Normal Mode On, ldle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Pow er On Sequence 8'h00h
Default
SW Reset 8’h00h
HW Reset 8'h00h
S e
I Legend
I
RDDIM(ODh) :
I
Host : Parameter
y Driver Display
Flow Chart

1st Parameter: Dummy Read
2nd Parameter: Send D[7:0] display image mode status

Mode

Sequential transfer

A0
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5.2.10. Read Display Signal Mode (OEh)

OEh RDDSM (Read Display Signal Mode)
DCX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 1 1 0 0 0 0 1 1 1 0 OEh
1°'Parameter 1 ) 1 X X X X X X X
2"'Parameter 1 i 1 D7 D6 0 0 0 0 0 DO 00
This command indicates the current status of the display as described in the table below :
Bit Description Value Status
. ) 0 Tearing Effect Line Off.
D7 Tearing Effect Line On/Off - -
1 Tearing Effect Line On.
) . 0 Tearing Effect Line Mode 1
D6 Tearing Effect Line Output Mode - -
1 Tearing Effect Line Mode 2
Description D5 Reserved 0 Reserved, so it is setto ‘0
D4 Reserved 0 Reserved, soitis setto ‘0’
D3 Reserved 0 Reserved, so it is set to ‘0’
D2 Reserved 0 Reserved, so it is set to ‘0’
D1 Reserved 0 Reserved, so it is set to ‘0’
No Er DSI
DO Error on DS, 0 o Error on DS
1 Error on DSI
Restriction
Status Availability
_ Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, ldle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Pow er On Sequence 8'h00h
Default
SW Reset 8’h00h
HW Reset 8'h00h
r ____________ h
I Legend :
I
| |
| :
e |
4' Driver | < Display > |
Flow Chart I :
| < cton >
1st Parameter: Dummy Read | - |
2nd Parameter: Send D[7:0] display signal mode status | !
. |
| |
: i
= |
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5.2.11. Read Display Self-Diagnostic Result (OFh)
OFh RDDSDR (Read Display Self-Diagnostic Result)
DCX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 0 1 1 1 1 OFh
1°'Parameter 1 ) 1 X X X X X X X
2"Parameter 1 ) 1 D7 D6 0 0 0 0 0 0 00
Bit Description Action
D7 Register Loading Detection Invert the D7 bit if register values loading w ork properly.
D6 Functionality Detection Invert the D6 bit if the display is functionality
D5 Not Used ‘0
Description D4 Not Used ‘0
D3 Not Used ‘0
D2 Not Used ‘0
D1 Not Used ‘0
DO Not Used ‘0
Restriction
Status Availability
_ Normal Mode On, ldle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Pow er On Sequence 8'h00h
SW Reset 8’h00h
HW Reset 8’h00h
|— ____________ 1
I Legend
I
I
|
y Driver Display >
Flow Chart

1st Parameter: Dummy Read

2nd Parameter: Send D[7:6] display self-diagnostic status

Mode

Sequential transfer
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(' Automatic No effect to DISP

ON/ OFF commands) Stop Internal

Oscillator .
Sequential transfe

5.2.12. Enter Sleep Mode (10h)
10h SPLIN (Enter Sleep Mode)
D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 1 0 0 0 0 10h
Parameter No Parameter
This command causes the LCD module to enter the minimum pow er consumption mode. In this mode e.g. the DC/DC
converter is stopped, Internal oscillator is stopped, and panel scanning is stopped.
Description
out K Blank X STOP
MCU interface and memory are still w orking and the memory keeps its contents.
This command has no effect when module is already in sleep in mode. Sleep In Mode can only be left by the Sleep Out
Command (11h). It will be necessary to wait 5msec before sending next to command, this is to allow time for the supply
Restriction
voltages and clock circuits to stabilize. ltwill be necessary to wait 120msec after sending Sleep Out command (w hen in Sleep
In Mode) before Sleep In command can be sent.
Status Availability
_ Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Pow er On Sequence | Sleep IN Mode
SW Reset Sleep IN Mode
HW Reset Sleep IN Mode
It takes 120msec to get into Sleep In mode after SLPIN command issued.
'i
! Legend [
I I
| T o] |
I I
Parameter |
Converter : |
| Display :
! |
v [ !
Display whole blank screen |
Flow Chart | Mode :
! [
I I
| |
|

\ 4

< Sleep In Mode )

Drain charge
from LCD
panel
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5.2.13. Sleep Out (11h)
11h SLPOUT (Sleep Out)
D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 1 0 0 0 1 11h
Parameter No Parameter
This command turns off sleep mode.
In this mode e.g. the DC/DC converter is enabled, Internal oscillator is started, and panel scanningis started.
IovCC 1.65V ~2.8V
VCI 2.6V ~3.3V
Description [ Internal Oscillator |
| DDVDH ]| vc /
I VGL | o AN
| VGH | v /
This command has no effectwhen module is already in sleep out mode. Sleep Out Mode can only be left by the Sleep In
Command (10h). It will be necessary to wait 5msec before sending next command, this is to allow time for the clock circuits
stabilize. The display module loads all display supplier’'s factory default values to the registers during this 120msec and there
Restriction | cannot be any abnormal visual effect on the display image if factory default and register values are same when this load is
done and when the display module is already Sleep Out —mode. The display module is doing self-diagnostic functions during
this 5msec. ltwill be necessary towait 120msec after sending Sleep In command (when in Sleep Out mode) before Sleep Out
command can be sent.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Pow er On Sequence | Sleep IN Mode
SW Reset Sleep IN Mode
HW Reset Sleep IN Mode
Flow Chart | It takes 120msec to become Sleep Out mode after SLPOUT command issued.
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for 2 frames( Automatic No
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Commands)
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command table settings

\ 4
< Sleep Out Mode >
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5.2.14. Partial Mode ON (12h)

12h PTLON (Partial Mode On)
D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 i 0 0 0 1 0 0 1 0 12h
Parameter No Parameter

This command turns on partial mode The partial mode window is described by the Partial Area command (30H). To leave

Description | Partial mode, the Normal Display Mode On command (13H) should be written.

Restriction | This command has no effect when Partial mode is active.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Pow er On Sequence | Normal Display Mode ON
SW Reset Normal Display Mode ON
HW Reset Normal Display Mode ON

Flow Chart | See Partial Area (30h)
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5.2.15. Normal Display Mode ON (13h)
13h NORON (Normal Display Mode On)
D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ? 0 0 0 1 0 0 1 1 13h
Parameter No Parameter
This command returns the display to normal mode.
Description | Normal display mode on means Partial mode off.
Exit fromNORON by the Partial mode On command (12h)
Restriction | This command has no effect when Normal Display mode is active.
Status Availability
_ Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, ldle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Pow er On Sequence | Normal Display Mode ON
SW Reset Normal Display Mode ON
HW Reset Normal Display Mode ON
Flow Chart | See Partial Area (30h)
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5.2.16. Display Inversion OFF (20h)

20h DINVOFF (Display Inversion OFF)
D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 0 0 0 0 0 20h
Parameter No Parameter

This command is used to recover fromdisplay inversion mode.
This command makes no change of the content of frame memory.

This command doesn’t change any other status.

Memory Display Panel

. —

Description

Restriction | This command has no effect when module already is inversion OFF mode.

Status Availability
_ Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, ldle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Pow er On Sequence D!splay Invers!on OFF
SW Reset Display Inversion OFF
HW Reset Display Inversion OFF
____________ -
Legend
Display Inversion On Mode
/ Parameter /
Display
Flow Chart INVOFF(20h)

< Display Inversion Off Mode >

Mode

Sequential transfer

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.2.17. Display Inversion ON (21h)

21h DINVON (Display Inversion ON)
D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 i 0 0 1 0 0 0 0 1 21h
Parameter No Parameter

This command is used to enter into display inversion mode.
This command makes no change of the content of frame memory. Every bit is inverted fromthe frame memory to the display.
This command doesn’t change any other status.

To exit Display inversion mode, the Display inversion OFF command (20h) should be w ritten.

Description —

Restriction | This command has no effectwhen module already is inversion ON mode.

Status Availability

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

Register Normal Mode On, Idle Mode On, Sleep Out Yes

Availability Partial Mode On, ldle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Sleep In Yes

Status Default Value
Default Pow er On Sequence Display Inversion OFF
SW Reset Display Inversion OFF
HW Reset Display Inversion OFF
fm—m—
Legend
< Display Inversion Off Mode > m
/ Parameter /
Display

INVON(21h)

< Display Inversion On Mode >

Mode

|
|
|
|
|
|
|
|

Flow Chart :
|
|
|
|
| )
| Sequential transfer
|
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5.2.18. Display OFF (28h)

28h DISPOFF (Display OFF)
DICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 0 1 0 0 0 28h
Parameter No Parameter

This command is used to enter into DISPLAY OFF mode. In this mode, the output fromFrame Memory is disabled and blank
page inserted.

This command makes no change of contents of frame memory.

This command does not change any other status.

There willbe no abnormal visible effect on the display.

Description Memory Display Panel

. —

Restriction | This command has no effectwhen module is already in display off mode.

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

Status Default Value

Pow er On Sequence | Display OFF
SW Reset Display OFF

HW Reset Display OFF

Default

Display On Mode

v

DISPOFF(28h)

v

Display Off Mode

/ Parameter /

Display

Flow Chart

Mode

Sequential transfer

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.2.19. Display ON (29h)

29h DISPON (Display ON)
D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 i 0 0 1 0 1 0 0 1 29h
Parameter No Parameter

This command is used to recover fromDISPLAY OFF mode. Output from the Frame Memory is enabled.
This command makes no change of contents of frame memory.

This command does not change any other status

Memory Display Panel

Description

Restriction | This command has no effect when module is already in display on mode.

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

Status Default Value

Pow er On Sequence | Display OFF
SW Reset Display OFF

HW Reset Display OFF

Default

Display Off Mode

/ Parameter

N

Display
Flow Chart DISPON(29h)

v

Display On Mode

Mode

Sequential transfer
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5.2.20. Column Address Set (2Ah)

2Ah CASET (Column Address Set)
D/CX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ! 0 0 1 0 1 0 1 0 2Ah
1°' Parameter 1 1 ! SC[8]
v Notel
2"Parameter 1 1 1 SC[7:0]
3“Parameter 1 1 ? | | | | Ecs)
th Notel
4" Parameter 1 1 1 EC[7:0]
This command is used to define area of frame memory w here MCU can access. This command makes no change on the
other driver status. The values of SC [8:0] and EC [8:0] are referred when RAMWR command comes. Each value
represents one column line in the Frame Memory.
SCI[8:0] EC[8:0]
Description
SC [8:0] alw ays must be equal to or less than EC [8:0].
Restriction Note 1: When SC [8:0] or EC [8:0] is greater than OEFh (When MADCTL’s D5 = 0) or 13Fh
(When MADCTL’s D5 = 1), data of out of range will be ignored
Status Availability
_ Normal Mode On, ldle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, ldle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Pow er On Sequence | SC [8:0]=000h EC [8:0]=13Fh
Default If MADCTL’s D5 = 0: EC [8:0]=13Fh
SW Reset SC [8:0]=000h
ese [6:0] f MADCTL's D5 = 1: EC [8:0]=0EFh
HW Reset SC [8:0]=000h EC [8:0]=13Fh

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

1st Parameter: SC [8]
2nd Parameter: SC [7:0]
3rd Parameter: EC [8]
4th Parameter: EC [7:0]

1st Parameter: SP [8]
2nd Parameter: SP [7:0]
3rd Parameter: EP [8]
4th Parameter: EP [7:0]

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

Any Commend

|

If
Needed

If
Needed
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5.2.21. Page Address Set (2Bh)
2Bh PASET (Page Address Set)
D/ICX [ RDX | WRX D7 D5 D4 D3 D2 D1 DO HEX
Command 0 1 i 0 1 0 1 1 2Bh
1°' Parameter 1 1 ) 0 0 0 0 SP[8]
o Notel
2"Parameter 1 1 i SP[7:0]
3%Parameter | 1 1 1 0 0 o | o | o o | EPs \orel
4" Parameter 1 1 ) EP[7:0]
This command is used to define area of frame memory w here MCU can access. This command makes no change on the
other driver status. The values of SP [8:0] and EP [8:0] are referred when RAMWR command comes. Each value
represents one Page line in the Frame Memory.
SP[8:0] —»
Description
EP[8:0] —»
SP [8:0] alw ays must be equal to or less than EP [8:0]
Restriction Note 1: When SP [8:0] or EP [8:0] is greater than 13Fh (When MADCTL'’s D5 = 0) or 00EFh (When MADCTL’s D5 = 1), data
of out of range w ill be ignored.
Status Availability
_ Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, ldle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Pow er On Sequence | SP [8:0]=000h EP [8:0]=0EFh
Default

SW Reset

SP [8:0]=000h

f MADCTL's D5 = 0: EP [8:0]=0EFh
f MADCTL's D5 = 1: EP [8:0]=13Fh

HW Reset

SP [8:0]1=000h | EP [8:0]=0EFh

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

1st Parameter: SC [8]
2nd Parameter: SC [7:0]
3rd Parameter: EC [8]
4th Parameter: EC [7:0]

1st Parameter: SP [8]
2nd Parameter: SP [7:0]
3rd Parameter: EP [8]
4th Parameter: EP [7:0]

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

Any Commend

|

If
Needed

If
Needed

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 320




ILITeEK a-Si TFT LCD Sin ip Dri
- gle Chip Driver
Labin il 320RGBx 240 Resolution and 262K color ”— |9342

5.2.22. Memory Write (2Ch)

2Ch RAMWR (Memory Write)
D/ICX | RDX | WRX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ! XX 0 0 1 0 1 1 0 0 2Ch
1° Parameter 1 1 ! D1 [17:0] XX
: 1 1 ? Dx [17:0] XX
N" Parameter 1 1 } Dn [17:0] XX

This command is used to transfer datafrom MCU to frame memory. This command makes no change to the other driver
status. When this command is accepted, the column register and the page register are reset to the Start Column/Start
Description Page positions. The Start Column/Start Page positions are different in accordance with MADCTL setting.) Then D [17:0] is
stored in frame memory and the column register and the page register incremented. Sending any other command can stop

frame Write.

Restriction In all color modes, there is no restriction on length of parameters.

Status Availability
_ Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Ildle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Status Default Value

Default Pow er On Sequence | Contents of memory is set randomly

SW Reset Contents of memory is not cleared

HW Reset Contents of memory is not cleared

P e
Legend
/ Parameter /
Image Data Display
Flow Chart D1[17:0],D2[17:0],

...DN[17:0]

Any Commend

Sequential transfer

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.2.23. Memory Read (2Eh)

2Eh RAMRD (Memory Read)
D/ICX | RDX | WRX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ? XX 0 0 1 0 1 1 1 0 2Eh
1°'Parameter 1 i 1 X X X X X X X X X X X
2"'Parameter 1 ) 1 D1 [17:0] XX
: 1 ? 1 Dx [17:0] XX
N+1 th
(N+1) 1 ! 1 Dn [17:0] XX
Parameter
This command transfers image data from ILI9342E’s frame memory to the host processor starting at the pixel location
specified by preceding set_column_address and set_page_address commands.
If Memory Access control D5 = 0:
The column and page registers are reset to the Start Column (SC) and Start Page (SP), respectively. Pixels are read from
frame memory at (SC, SP). The column register is then incremented and pixels read from the frame memory until the
column register equals the End Column (EC) value. The column register s then reset to SC and the page register is
incremented. Pixels are read from the frame memory until the page regster equals the End Page (EP) value or the host
Description | processor sends another command.
If Memory Access Control D5 = 1:
The column and page registers are reset to the Start Column (SC) and Start Page (SP), respectively. Pixels are read from
frame memory at (SC, SP). The page regsister is then incremented and pixek read from the frame memory until the page
register equals the End Page (EP) value. The page register is then reset to SP and the column register is incremented.
Pixels are read fromthe frame memory until the column register equals the End Column (EC) value or the host processor
sends another command.
Restriction There is no restriction on length of parameters.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Pow er On Sequence | Contents of memory is set randomly
SW Reset Contents of memory is set randomly
HW Reset Contents of memory is set randomly

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

v

Dummy Read

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

Any Command

—_————— e ————— 4

Parameter

Display

Mode

Sequential transfer
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5.2.24. Partial Area (30h)

30h PLTAR (Partial Area)
DICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ? 0 1 1 0 0 0 30h
1°' Parameter 1 1 ) 0 0 0 0 0 SRI[8] 00
2"Parameter 1 1 ? SR[7:0] 00
3YParameter | 1 1 ? 0 0 0 0 0 0 o | erms | o0
4™ Parameter 1 1 ? ER[7:0] EF
This command defines the partial mode’s display area. There are 2 parameters associated w ith this command, the first
defines the Start Row (SR) and the second the End Row (ER), as illustrated in the figures below. SR and ER refer to the
Frame Memory Line Pointer.
If End Row >Start Row when MADCTL D4=0:-
Start Row
SR[8:0] —»
Partial
Area
End Row
ER[8:0] —»
If End Row >Start Row when MADCTL D4=1:-
End Row :_
ER[8:0] —» T
Description ——
T Partial
RN Area
Start Row ||
SR[8:0] —> -
If End Row <Start Row when MADCTL D4=0:-
Partial
End Row Area
ER[8:0] —»
Start Row
SR[8:0] —»
[8:0] Partial
Area
If End Row =Start Row then the Partial Areaw illbe one row deep.
Restriction SR [8...0]and ER [8...0] cannot be 000h nor exceed OEFh.

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, ldle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
S Default Value
atus
SR [8:0] ER [8:0]
Default Pow er On Sequence | 9’h 000h 9'hOEFh
SW Reset 9’h 000h 9’hOEFh
HW Reset 9’h 000h 9’hOEFh
1. To Enter Partial Mode
m T legena |
|
1st Parameter: SR [8] | mﬁ] I
2nd Parameter: SR [7:0] | |
+ | Parameter :
| -
3rd Parameter: ER [8] | |
4th Parameter: ER [7:0] | :
’ '
|
PTLON(12h) : |
; G |
|
( Partial Mode ) M, |
2. To Leave Partial Mode
Flow Chart ( Partial Mode )

DISPOFF(28h)

NORON(13h)

v

| (Option) |
mmmmeeen 1 To prevent Tearing Effect |
L Image displayed |

( Partial Mode OFF

D

ﬁ*m

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

DISPON(29h)

Parameter

|

|

|

|

|

|

|

Display |
|

< Action > |
|

[

|

|

|

|

Sequential transfer
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5.2.25. Vertical Scrolling Definition (33h)

33h VSCRDEF (Vertical Scrolling Definition)
D/ICX [ RDX [ WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ! 0 0 1 1 0 0 1 1 33h
1°'Parameter 1 1 1 0 0 0 0 0 0 0 TFA [8] 00
2"'Parameter 1 1 ! TFA [7:0] 00
3%Parameter | 1 1 1 o | o | o | o | o | o | o [vsap]| oo
4"Parameter 1 1 ? VSA [7:0] FO
5"Parameter | 1 1 ? o | o [ o | o [ o | o | o [|srre | oo
6"Parameter 1 1 } BFA [7:0] 00
This command defines the Vertical Scrolling Area of the display.
When MADCTL D4=0
The 1st & 2nd parameter TFA [8...0] describes the Top Fixed Area (in No. of lines from Top of the Frame Memory and
Display).
The 3rd & 4th parameter VSA [8...0] describes the height of the Vertical Scrolling Area (in No. of lines of the Frame Memory
[not the display] from the Vertical Scrolling Start Address). The firstline read from Frame Memory appears immediately after
the bottom most line of the Top Fixed Area.
The 5th & 6th parameter BFA [8...0] describes the Bottom Fixed Area (in No. of lines from Bottom of the Frame Memory and
Display). TFA, VSA and BFA refer to the Frame Memory Line Pointer.
(0, 0)
Description TFA[8:0]  —> <
P First line
read from
Scroll Area memory

VSA[8:0]

BFA[8:0] —>

When MADCTL D4=1

The 1st & 2nd parameter TFA [8...0] describes the Top Fixed Area (in No. of lines from Bottom of the Frame Memory and
Display).

The 3rd & 4th parameter VSA [8...0] describes the height of the Vertical Scrolling Area (in No. of lines of the Frame Memory
[not the display] from the Vertical Scrolling Start Address). The firstline read from Frame Memory appears immediately after
the top most line of the Top Fixed Area.

The 5th & 6th parameter BFA [8...0] describes the Bottom Fixed Area (in No. of lines fromTop of the

Frame Memory and Display).

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

BFA[8:0] —»

Scroll Area
VSA[8:0]
First line
<«— read from
TFA[8:0] —>» memory

Restriction

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes

Register Normal Mode On, ldle Mode On, Sleep Out Yes

Availability Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Sleep In Yes

Default Value

Status TFA [8:0] | VSA[8:0] | BFA [8:0]
Default Pow er On Sequence | 9’h000h | 9'hOFOh 9’h000h
SW Reset 9'h000h | 9'hOFOh 9'h000h
HW Reset 9’h000h | 9’hOFOh 9’h000h

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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1. To enter Vertical Scroll Mode :

Normal Mode

/

o

1st & 2nd parameter :
TFA[8:0]

v

3rd & 4th Parameter
VSA[8:0]

v

5th & 6th Parameter
BFA[8:0]

i Only
1st & 2nd parameter :

required
SCI8:0] > for non-
rolling

* scrolling

Parameter

Display

]

Mode

Sequential transfer

3rd & 4th Parameter
Only ECI8:0]

required

for non- < *
rolling

scrolling PASET(2Bh)

1st & 2nd parameter :
SP[8:0]

v

3rd & 4th Parameter

EP[8:0]
Flow Chart v
@ Optional : It may be
necessary to
redefine the Frame

Parameter

Memory Write

Direction

Scroll Image Data

VSCRSADD(37h)

1st & 2nd parameter :
VSP[8:0]

Normal Mode

Note : The Frame Memory Windowsize ,must be defined correctly otherwiseundesirable image will be displayed.
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2. Continuous Scroll:

( Scroll Mode >

CASET (2Ah)

A

Legend
1st & 2nd parameter : m—]
SCI[8:0]
Parameter

[

|

|

|

[

* |

| Display

3rd & 4th Parameter |
| < Action >

|

|

|

|

|

|

EC[8:0]

Sequential transfer
1st & 2nd parameter :

SP[8:0] L - _____ a

v

3rd & 4th Parameter
EP[8:0]

VSCRSADD(37h)

1st & 2nd parameter :
VSP[8:0]

3.To Leave Vertical Scroll Mode:

< Scroll Mode >
(Optional)

-—— To prevent Tearing Effect Image
Display

DISOFF(28h)

MORON(13h)/PTLON(12h)

v

( Scroll Mode Off )
RAMRW(2Ch)

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

oonaon |

Note: Scroll Mode can be left by both the Normal Display Mode ON (13h) and Partial Mode ON (12h) commands.
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5.2.26. Tearing Effect Line OFF (34h)

34h TEOFF (Tearing Effect Line OFF)
D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 i 0 0 1 1 0 1 0 0 34h
Parameter No Parameter

This command is used to turn OFF (Active Low) the Tearing Effect output signal fromthe TE signal line.
Description
X =Don't care.

Restriction | This command has no effect when Tearing Effect output is already OFF.

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

Status Default Value
Pow er On Sequence OFF
SW Reset OFF
HW Reset OFF

Default

< TE Line Output ON >
< TE Line Output OFF >

Parameter

™S
N

Display
Flow Chart

Mode

Sequential transfer
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5.2.27. Tearing Effect Line ON (35h)

35h TEON (Tearing Effect Line ON)

W D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 i 0 0 1 1 0 1 0 1 35h
Parameter 1 1 i X X X X X X X M 00

This command is used to turn ON the Tearing Effect output signal from the TE signal line. This output is not affected by
changing MADCTL bit D4. 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:

tvdl tvdh

» >

Description | Vertical Time Scale  / \ T\

When M=1:

The Tearing Effect Output Line consists of both V-Blanking and H-Blanking information:

tvdl tvdh

Vertical Time Scale  / N [T | / J

Note: During Sleep In Mode w ith Tearing Effect Line On, Tearing Effect Output pin willbe active Low .

A

X =Don't care.

Restriction | This command has no effectwhen Tearing Effect output is already ON

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Ildle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Pow er On Sequence OFF
SW Reset OFF
HW Reset OFF
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reproduced, or disclosed in whole or in part without prior written permission of ILI Technology Corp.

Page 187 of 320



lLITEl( a-Si TFT LCD Sin [ i
- gle Chip Driver
S 320RGBx240 Resolution and 262K color “— |9342

< TE Line Output OFF >

1st Parameter: M bit

v

< TE Line Output ON >

Parameter /

™S

Display
Flow Chart

Mode

Sequential transfer

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 188 of 320



A LEK

IL19342

a-Si TFT LCD Single Chip Driver
320RGBx 240 Resolution and 262K color

5.2.28. Memory Access Control (36h)
36h MADCTL (Memory Access Control)

W D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ? 0 0 1 1 0 1 1 0 36h
Parameter 1 1 ? MY MX MV ML BGR 0 0 0 00

This command defines read/write scanning direction of frame memory.
This command makes no change on the other driver status.
Bit Name Description
MY Row Address Order
MX Column Address Order | These 3 bits control MCU to memory w rite/read direction.
MV Row / Column Exchange
ML Vertical Refresh Order LCD vertical refresh direction control.
Color selector switch control
BGR RGB-BGR Order (0=RGB color filter panel, 1=BGR color filter panel)
Note: When BGR bitis changed, the new setting is active immediately without update the contentin Frame Memory again.
X =Don't care.
MY (Page Address Order)="0" MY (Page Address Order)="1"
Top Left,  MCU data Top Left, Frame memory Top Left  McU data Top Left  Frame memory
| SP [1]sP | SP EP
EP EP EP [ Sp
SC ——> EC SC ——» EC SC —» EC SC —— EC
MX (Column Address Order)="0" | | MX (Column Address Order)="1" |
Top Left,  MCU data Top Left, Frame memory Top Left  McCU data Top Left  Frame memory
- SP [ 1] sp SP SP
Description
EP EP EP EP
SC ——» EC SC ——» EC SC —— EC EC «—— SC
| MV (Vertical Refresh Order bit)="0" | | MV (Vertical Refresh Order bit)="1" |
Top Left\  MCU data Top Left Frame memory TopLeft  McuU data Top Left Frame memory
SP 1] sp SP scC
EP EP EP [TT11 EC
SC —— EC SC ——» EC SC —— EC SP —» EP
| ML (Vertical refresh order bit)="0" | | ML (Vertical refresh order bit)="1" |
Top-Left (0,0) Top-Left (0,0) Top-Left (0,0) Top-Left (0,0)
memory (example) display memory (example) display
[ Send 1st (1) [ [ [‘send 1ast (240) [
Send 2nd (2) A
Send 3rd (3) i
Send 3rd ;3>
v Send 2nd (2)
Send last (240) Send 1st (1)
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| BGR (RGB-BGR Order control bit)="0" |

SIG1

_E] Driver IC E]

SIG2

SIG320

SIG1

SIG2

SIG320

RIS B[R 6 & [Fa Y INNN K

Note: Top-Left (0,0) means a physical memory location.

| BGR (RGB-BGR Order control bit)="1" |

SIG1

_E] Driver IC E]

SIG2 SI1G320

SIG1

A I IS oD Panel 8 |8 R

SIG2: SIG320

Restriction
Status Availability
_ Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Pow er On Sequence 8'h00h
SW Reset No change
HW Reset 8’h00h
——————————— -
Legend
Parameter
WMADCT R(36h)
Display
Flow Chart

1st Parameter: MY, MX, MY ML, RGB

MWode

Sequential transfer
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5.2.29. Vertical Scrolling Start Address (37h)

37h VSCRSADD (Vertical Scrolling Start Address)
W D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ! 0 0 1 1 0 1 1 1 37h
1°'Parameter 1 1 1 0 0 0 0 0 0 0 VSP[8] 00
2"Parameter 1 1 1 VSP[7:0] 00
This command is used together with Vertical Scrolling Definition (33h). These two commands describe the scrolling area
and the scrolling mode. The Vertical Scrolling Start Address command has one parameter w hich describes the address of
the line in the Frame Memory that willbe written as the first line after the last line of the Top Fixed Area
on the display as illustrated below :-
When MADCTL D4=0
Example:
When Top Fixed Area = Bottom Fixed Area = 00, Vertical Scrolling Area =240 and VSP=3".
Pointer
Frame Memory D4=0 Display
(0, 0) (o]
1
Line Pointer >
VSP[8:0]
> 3
4
237
238
(0,239) —» 239
Description
When MADCTL D4=1
Example:
When Top Fixed Area = Bottom Fixed Area = 00, Vertical Scrolling Area= 240 and VSP="3".
Pointer
Frame Memory D4a=1 Display
(0, 0) 239
238
237
4
Line Pointer > 3
VSP[8:0] >
2
1
(0, 239)—» 0
Note: (1) When new Pointer position and Picture Data are sent, the result on the display will happen at the next Panel Scan
to avoid tearing effect. VSP refers to the Frame Memory line Pointer.
(2) This command is ignored when the ILI9342E enters Partial mode.
Restriction
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Status Availability
Normal Mode On, ldle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out No
Partial Mode On, Idle Mode On, Sleep Out No
Sleep In Yes
Default Value
Status VSP [8:0]
Default Pow er On Sequence 9’h000h
SW Reset 9’h000h
HW Reset 9’h000h
Flow Chart See Vertical Scrolling Definition (33h) description.
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5.2.30. Idle Mode OFF (38h)
38h IDMOFF (Idle Mode OFF)
D/CX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 1 1 0 0 0 38h
Parameter No Parameter
This command is used to recover fromldle mode on.
Description
In the idle off mode, LCD can display maximum 262,144 colors.
Restriction | This command has no effectwhen module is already in idle off mode.
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Pow er On Sequence | Ildle mode OFF
SW Reset Idle mode OFF
HW Reset Idle mode OFF
____________ -
Legend
Idle mode on
Command
/ Parameter /
Display
Flow Chart

IDMOFF(38h)

i

Idle mode off

Mode

Sequential transfer
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5.2.31. Idle Mode ON (39h)

39h IDMON (Idle Mode ON)
DICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 1 1 0 0 1 39h
Parameter No Parameter

This command is used to enter into Idle mode on.
In the idle on mode, color expressionis reduced. The primary and the secondary colors using MSB of each R, G and B in the

Frame Memory, 8 color depth data is displayed.

Panel Display

Description

Memory Contents vs. Display Color
Rs R1 RsR2 RiRo | Gs G4 G3 G2 G1 Go | Bs B4 B3 B2 B1 Bo

Black OXXXXX OXXXXX OXXXXX
Blue OXXXXX OXXXXX IXXXXX
Red IXXXXX OXXXXX OXXXXX
Magenta IXXXXX OXXXXX IXXXXX
Green OXXXXX IXXXXX OXXXXX
Cyan OXXXXX IXXXXX IXXXXX
Y ellow IXXXXX IXXXXX OXXXXX
White IXXXXX IXXXXX IXXXXX

Restriction | This command has no effectwhen module is already in idle off mode.

Status Availability
Normal Mode On, ldle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Pow er On Sequence | Idle mode OFF
SW Reset Idle mode OFF
HW Reset Idle mode OFF

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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l ———————————— -
I Legend :
Idle mode off : |
| o | |
|
: / Parameter / :
|
: Display |
Flow Chart IDMON(39h) I :
! |
|
: .
I |
I |
Idle mode on | Sequential transfer :
' |
| o
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3Ah PIXSET (Pixel Format Set)

W D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 HEX
Command 0 1 1 0 0 1 1 1 0 1 3Ah
Parameter 1 1 1 0 DPI [2:0] DBI [2:0] 66

This command sets the pixel format for the RGB image data used by the interface. DPI [2:0] is the pixel format select of RGB
interface and DBI [2:0] is the pixel format of MCU interface. If a particular interface, either RGB interface or MCU interface, is
not used then the corresponding bits in the parameter are ignored. The pixelformat is show n in the table below .
DPI [2:0] | RGB Interface Format DBI [2:0] | MCU Interface Format
0]0|O Reserved 0]0|O0 Reserved
o 0j]0]1 Reserved 0j]0]1 Reserved
Description
0|1|0 Reserved 0|10 Reserved
0|1(1 Reserved 0|1(1 Reserved
1100 Reserved 1]0]|0 Reserved
1101 16 bits / pixel 1]0]1 16 bits / pixel
1{1]0 18 bits / pixel 1{1]|0 18 bits / pixel
111]1 24 bits / pixel 111]1 Reserved
If using RGB Interface must selection serial interface.
Restriction
Status Availability

_ Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, ldle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
DPI [2:0] DBI [2:0]
Default Pow er On Sequence 3'b110 3’110
SW Reset No Change No Change
HW Reset 3'b110 3'b110
|_ ____________ 1
Legend
. Display
Flow Chart DPI[2:0] RGB pixel format

DBI[2:0] MCU pixel format

Any Command
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5.2.33. Memory Write Continue (3Ch)

3Ch RAMWRC (Memory Write Continue)
W D/ICX RDX WRX D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 XX 0 0 1 1 1 1 0 0 3Ch
1° Parameter 1 1 1 D1[17:0] XX
: 1 1 1 Dx[17:0] XX
N" Parameter 1 1 1 Dn[17:0] XX

This command is used to transfer datafrom the MPU to the frame memory if the frame memory wants to continue memory
w rite after the “Memory Write (2Ch)” command. This command makes no change to the other status of the driver.

When this command is accepted, the column register and the page register will not reset to the Start Column/Start Page
positions after it is done on the “Memory Write (2Ch)” command.

Then D [17:0] is stored in the frame memory and the column register and the page register are incremented, as the table

Description below : Column and Page Counter Control.

Condition Column counter Page Counter
When RAMWR/RAMRD command is accepted Return to “Start Column” | Return to “Start Page”
Complete Pixel Read/Write action Increment by 1 No change
The Column counter value is large than “End Column” | Return to “Start Column” Increment by 1
The Page counter value is large than “End Page” Return to “Start Column” | Return to “Start Page”

Sending any other command can stop the Memory Write Continue command.

X =void

Restriction

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

Status Default Value
Pow er On Sequence Contents of memory is set randomly
SW Reset Contents of memory is set randomly
HW Reset Contents of memory is set randomly

Default

RAMWRC(3Ch)

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

 ommana |

Parameter

Display

Flow Chart

Mode
Next Commend

Sequential transfer
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5.2.34. Memory Read Continue (3Eh)

3Eh RAMWRC (Memory Read Continue)
R D/CX RDX WRX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 XX 0 0 1 1 1 1 1 0 3Eh
1°' Parameter 1 1 1 XX X X X X X X X X XX
2" parameter 1 1 1 D1[17:0] XX
: 1 1 1 Dx[17:0] XX
N+1 th
(N+1) 1 1 1 Dn[17:0] XX
Parameter
This command is used to transfer data fromthe Frame Memory to the MPU, if the MPU w ants to continue memory read
after “Memory Read (2Eh)” command. This command makes no change to the other status of the driver.
When this command is accepted, the column register and the page register will not reset to the Start Column/Start Page
positions since it is done on the “Memory Read (2Eh)” command.
Then D [17:0] is read back fromthe frame memory, and the column register and the page register are incremented, as the
Description table below : Column and Page Counter Control.
Condition Column counter Page Counter
When RAMWR/RAMRD command is accepted Return to “Start Column” | Return to “Start Page”
Complete Pixel Read/Write action Increment by 1 No change
The Column counter value is large than “End Column” | Return to “Start Column” Increment by 1
The Page counter value is large than “End Page” Return to “Start Column” [ Return to “Start Page”
Sending any other command can stop the Memory Read Continue command.
X = void.
Restriction
Status Availability
_ Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, ldle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Pow er On Sequence Contents of memory is set randomly
SW Reset Contents of memory is set randomly
HW Reset Contents of memory is set randomly
I______________"I
| Legend |
RAMRDC(3Eh) ' [
Dummy read : Parameter |
I
i |
Flow Chart ' |
D1[17:0],D2[17:0], ' |
I
| |
| Sequential transfer |
Next Commend | :
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5.2.35. Set_Tear_Scanline (44h)

44h Set_Tear_Scanline
DICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 i 0 1 0 0 0 1 0 0 44h
1°' Parameter 1 ! 0 0 0 0 0 0 0 STS[8] 00
2" Parameter 1 ! STS[7] | STS[6] | STS[5] | STS[4] | STS[3] | STS[2] | STS[1] | STS[0] 00

This command turns on the display Tearing Effect output signal on the TE signal line w hen the display reaches line STS.
The TE signal is not affected by changing set_address_mode bit B4. The Tearing Effect Line On has one parameter that

describes the Tearing Effect Output Line mode.

L tvdl J tvdh ‘
Description
Vertical Time Scale
Note thatset_tear_scanline with STS=0is equivalent to set_tear_on w ith M=0.
The Tearing Effect Output line shall be active low w hen the display module is in Sleep mode.
Restriction -
Status Availability
Normal Mode On, ldle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Pow er On Sequence STS [8:0]=000h
Default
SW Reset STS [8:0]=000h
HW Reset STS [8:0]=000h
Legend

CFE Qutput On or Off)

rset_tear_scannne ]

v

'
'
'
'
'
'
'
'
'
]
)
'
'
'
'
]
I
Flow Chart * '
'
]
]
'
)
'
]
'
'
'
'
'
)
'
I
I

Send 1st parameter STS[E]
/c-n st parameter [/
/s«?m 2nd parameter STS[7 V
i

Sequential
transfer

TE Output
On the Nth line
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5.2.36. Get_Scanline (45h)

45h Get_Scanline
DICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ! 0 1 0 0 0 1 0 1 45h
1°! Parameter 1 1 1 X X X X X X X X X
2" Parameter 1 ? 1 0 0 0 0 0 0 0 GTS[8] 00
3" Parameter 1 i 1 GTS[7] | GTS[6] | GTS[5] | GTS[4] | GTS[3] | GTS[2] | GTS[1] | GTS[O] 00
The display returns the currentscan line, GTS, used to update the display device. The total number of scan lines on a
display device is defined as VSYNC + VBP + VACT + VFP. The firstscan lineis defined as the firstline of V-Sync and is
Description
denoted as Line 0.
When in Sleep Mode, the value returned by get_scanline is undefined.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Ildle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
S Default Value
GTS [8:0]
Default Pow er On Sequence GTS [8:0]=000h
SW Reset GTS [8:0]=000h
HW Reset GTS [8:0]=000h
__________________ |
: Legend |
Get_Scanline (45h) | :
|
o | |
|
|
: Parameter |
|
|
. [
Flow Chart : < Display > I
Dummy Read | |
i | |
|
|
Send 2nd Parameter : : ( Mode ) |
GTS [8] | :
[
¢ ' =
Send 3rd Parameter : ! |
GTS [7:0] L |
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5.2.37. Write Display Brightness (51h)

51h WRDISBV (Write Display Brightness)
D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ? 0 1 0 1 0 0 0 1 51h
Parameter 1 1 ? DBVI[7] | DBV[6] | DBV[5] | DBV[4] | DBVI[3] | DBV[2] | DBV[1] | DBVI[O] 00

This command is used to adjust the brightness value of the display.

it should be checked w hat s the relationship betw een this w ritten value and output brightness of the display. This
Description
relationship is defined on the display module specification.

In principle relationshipis that 00h value means the low est brightness and FFh value means the highest brightness.

Restriction | None

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status DBV [7:0]

Default Pow er On Sequence 8’h00h

SW Reset 8’h00h

HW Reset 8’h00h

[WrDISBY_] -
‘ '
/DBV|7.0]

New Display
Bnghtness
Value Loaded

Flow Chart
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5.2.38. Read Display Brightness (52h)

52h RDDISBV (Read Display Brightness Value)
D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 1 0 1 0 0 1 0 52h
1°' Parameter 1 ! X X X X X X X X X
2" Parameter 1 i DBV[7] | DBV[6] | DBV[5] | DBV[4] | DBV[3] | DBV[2] | DBV[1] | DBV|(] 00

This command returns the brightness value of the display.

Description it should be checked w hat the relationship betw een this returned value and output brightness of the display. This
relationship is defined on the display module specification.
In principle the relationship is that 00h value means the low est brightness and FFh value means the highest brightness.
The display module is sending 2™ parameter value on the data lines f the MCUw ants to read more than one parameter (=
Restriction more than 2 RDX cycle) on DBI Mode.
Only 2" parameter is senton DSI (The 1stparameter is notsent).
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
DBV [7:0]
Default Pow er On Sequence 8'h00h
SW Reset 8’h00h
HW Reset 8’h00h
-
! [egend
'
5
/P 7
1/ Paramcter /
[ Read RODISBY |
Host
A4 Lisplay
Flow Chart

/ Send 1¥ Parameter /

A

y

/ Send 2* Parameter /

Mode
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5.2.39. Write CTRL Display (53h)

53h WRCTRLD (Write Control Display)
D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 1 0 1 0 0 1 1 53h
Parameter 1 1 1 0 0 BCTRL 0 DD BL 0 0 00
This command is used to control display brightness.
BCTRL: Brightness Control Block On/Off, This bit is alw ays used to switch brightness fordisplay.
0 = Off (Brightness registers are 00h, DBV[7..0])
1 = On (Brightness registers are active, according to the other parameters.)
DD: Display Dimming, only for manual brightness setting
DD = 0: Display Dimming is off
DD = 1: Display Dimming is on
Description
BL: Backlight Control On/Off
0 = Off (Completely turn off backlight circuit. Control lines must be low .)
1=0n
Dimming function is adapted to the brightness registers for display whenbit BCTRL is changed at DD=1, e.g. BCTRL: 0 >
lorl> 0.
When BL bit change from“On” to “Off”, backlight is turned off without gradual dimming, evenif dimming-on (DD=1) are
selected.
Restriction None
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, ldle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
BCTRL DD BL
Default Pow er On Sequence 1'b0 1'b0 1'b0
SW Reset 1'b0 1'b0 1'b0
HW Reset 1'b0 1'b0 1'b0
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WRCTRLD

BCTRL,DD,BL

Parameter

Display

Flow Chart

y

New Control
Value Loaded

Mode

Sequential transfer
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5.2.40. Read CTRL Display (54h)

54h RDCTRLD (Read Control Display)
DICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 i 0 1 0 1 0 1 0 0 54h
1°' Parameter 1 ! X X X X X X XX
2" Parameter 1 ! 0 0 BCTRL 0 DD BL 0 0 00

This command is used to return brightness setting.

BCTRL: Brightness Control Block On/Off,
‘0’ = Off (Brightness registers are 00h)

1’ = On (Brightness registers are active, according to the DBV[7..0] parameters.)

Description DD: Display Dimming
‘0’ = Display Dimming is off

‘1" = Display Dimming is on

BL: Backlight On/Off
‘0’ = Off (Completely turn off backlight circuit. Control lines must be low .)
“1’=0n

The display module is sending 2nd parameter value on the data lines if the MCU w ants to read more than one parameter
Restriction (= more than 2 RDX cycle) on DBI.

Only 2nd parameter is senton DSI (The 1st parameter is not sent).

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
BCTRL DD BL
Default Pow er On Sequence 1'b0 1'b0 1'b0
SW Reset 1'b0 1'b0 1'b0
HW Reset 1'b0 1'b0 1'b0
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...............

/.\cn\l 2" Parameter /

] Legend -

| '

| :

i :

o7

[ Read RDCTRLD | ! '
- | ;

Flow Chart l Display E '
/.\cmll’l’.uu:nv:lcl/ ' E
" i

' (0 Mode E

' ;

i :

1 '

| a
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5.2.41. Write Content Adaptive Brightness Control (55h)

55h WRCABC (Write Content Adaptive Brightness Control)
D/CX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 i 0 1 0 1 0 1 0 1 55h
Parameter 1 1 i 0 0 0 0 0 0 Cc1] C[0] 00

This command is used to set parameters for image content based adaptive brightness control functionality.

There is possible to use 4 different modes for content adaptive image functionality, w hich are defined on a table below .

Description C [1:0] Default Value
2'b00 Off
2’b01 User Interface Image
2'b10 Still Picture
2b11 Moving Image
Restriction None
Status Availability
Normal Mode On, ldle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Pow er On Sequence C [1:0]=00h
SW Reset C [1:0]=00h
HW Reset C [1:0]=00h

Legend

)
)
:
' Command
WRCABC i
)

/ 1 parameter: C[1:0] /

Flow Chart

Y

'
'
'
'
]
)
]
'
'
New Adaptive '
Ads ! =
Image Mode - Modc
'
'
'
'
'
'
'
'

Sequential
transter
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5.2.42. Read Content Adaptive Brightness Control (56h)

56h RDCABC (Read Content Adaptive Brightness Control)
D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 1 0 1 0 1 1 0 56h
1°' Parameter 1 ! X X X X X X X X XX
2" Parameter 1 ! 0 0 0 0 0 0 C[1] Cl[0] 00

This command is used to read the settings for image content based adaptive brightness control functionality.

It is possible to use 4 different modes for content adaptive image functionality, w hichare defined on a table below .

Description C [1:0] Default Value
2'b00 Off
2'b01 User Interface Image
2'b10 Still Picture
2'b11 Moving Image

The display module is sending 2nd parameter value on the data lines if the MCU w ants to read more than one parameter
Restriction (= more than 2 RDX cycle) on DBI.

Only 2nd parameter is senton DSI (The 1stparameter is not sent).

Status Availability
Normal Mode On, ldle Mode Off, Sleep Out Yes
Register Normal Mode On, ldle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Pow er On Sequence C [1:0]=00h
Default
SW Reset C [1:0]=00h
HW Reset C [1:0]=00h
|m—————————————— -
' Legend
]
' ~
| | Command
1
1
/ Parameter /
[ Read RDCABC :
Host
Flow Chart Display

/ Send 1" Parameter /

- T
/Scnd 2" Parameter /
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5.2.43. Write CABC Minimum Brightness (5Eh)

5Eh Write CABC Minimum Brightness
DICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 i 0 1 0 1 1 1 1 0 5Eh
Parameter 1 1 ) CMB[7] CMB[6] CMB[5] CMB[4] CMB[3] | CMB[2] CMB[1] CMBI0] 00
This command is used to setthe minimum brightness value of the display for CABC function.
CMB[7:0]: CABC minimum brightness control, this parameter is used to avoid too much brightness reduction.
When CABC is active, CABC cannot reduce the display brightness to less than CABC minimum brightness setting. Image
processing function is worked as normal, even if the brightness cannot be changed.
This function does not affect to the other function, manual brightness setting. Manual brightness can be set the display
Description
brightness to less than CABC minimum brightness. Smooth transition and dimming function can be w orked as normal.
When display brightness is turned off (BCTRL=0 of “Write CTRL Display (53h)’), CABC minimum brightness setting is
ignored.
In principle relationship is that 00h value means the lowest brightness for CABC and FFh value means the highest brightness
for CABC.
Status Availability
Normal Mode On, ldle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
CMB [7:0]
Default Pow er On Sequence 8’h00h
SW Reset 8’h00h
HW Reset 8’h00h
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5.2.44. Read CABC Minimum Brightness (5Fh)

5Fh Read CABC Minimum Brightness
D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 i 0 1 0 1 1 1 1 1 5Fh
1%'Parameter 1 ) 1 X X X X X X X X X
2"'Parameter 1 1 1 CMB[7] | CMB[6] | CMBI[5] | CMB[4] | CMB[3] [CMB [2] | CMB[1] | CMB [0] 00

This command returns the minimum brightness value of CABC function.
In principle the relationship is that 00h value means the low est brightness and FFh value means the highest brightness.
Description | CMB[7:0] is CABC minimum brightness specified with “Write CABC minimum brightness (5Eh)” command. In principle

relationship is that 00h value means the lowest brightness for CABC and FFh value means the highest brightness for

CABC.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
CMB [7:0]

Default Pow er On Sequence 8’h00h

SW Reset 8’h00h

HW Reset 8’h00h

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 210 of 320




ILITeEK a-Si TFT LCD Sin ip Dri
- gle Chip Driver
VRV 320RGBx 240 Resolution and 262K color ”— |9342

5.2.45. Read Automatic Brightness Control Self-Diagnostic Result (68h)

68h RDABCSDR (Read Automatic Brightness Control Self-Diagnostic Result)
D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ? 0 1 1 0 1 0 0 0 68h
1°'Parameter 1 ) 1 X X X X X X X X
2"Parameter 1 ! 1 D7 D6 0 0 0 0 0 0 00
Bit Description Action
D7 Register Loading Detection Invert the D7 bit if register values loading w ork properly.
D6 Functionality Detection Invert the D6 bit if the display is functionality
D5 Not Used ‘0
Description D4 Not Used ‘0
D3 Not Used ‘0
D2 Not Used ‘0’
D1 Not Used ‘0
DO Not Used ‘0
Restriction
Status Availability
_ Normal Mode On, ldle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Pow er On Sequence 8’h00h
Default
SW Reset 8’h00h
HW Reset 8’h00h
i Legend
Serial I'F Mode Parallel I/F Mode
|_Read RDABCSDR I Read RDABCSDR I .ms
! Host | -
Display | :
Flow Chart /Scnd 2" Parameter //Dummv Read / B i :
5 i
/Scnd 2" Parameter / E I E
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DAh RDID1 (Read ID1)
D/CX RDX WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 0 1 1 0 1 0 DAh
1%'Parameter 1 ! 1 X X X X X X
2"'Parameter 1 ! 1 ID1 [7:0] E3
This read byte identifies the LCD module’s manufacturer ID and it is specified by User
Description | The 1% parameter is dummy data.
The 2" parameter is LCD module’s manufacturer ID.
Restriction
Status Availability
Normal Mode On, ldle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, ldle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
e Default Value Default Value
(Before MTP program) | (After MTP program)
Default Pow er On Sequence 8’h00h MTP value
SW Reset 8’h00h MTP value
HW Reset 8'h00h MTP value
r ____________ 1
I Legend :
I
| |
: :
e I 1
Flow Chart I :
|
1st Parameter: Dummy Read | !
2nd Parameter: Send ID1[7:0] | !
. |
| .
= |
1
T |
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5.2.47. Read ID2 (DBh)
DBh RDID2 (Read 1D2)
D/CX RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 ? 1 1 0 1 1 0 1 1 DBh
1°' Parameter 1 ! 1 X X X X X
2"'Parameter 1 ! 1 ID2 [7:0] 00
This read byte is used to trackthe LCD module/driver version. It is defined by display supplier (w ith User’s agreement) and
changes eachtime arevisionis made tothe display, material or construction specifications.
Description The 1°' parameter is dummy data.
The 2" parameter is LCD module/driver version ID and the ID parameter range is from80h to FFh.
The ID2 can be programmed by MTP function.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, ldle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value Default Value
Status
(Before MTP program) | (After MTP program)
Default Pow er On Sequence 8’h80h MTP value
SW Reset 8’h80h MTP value
HW Reset 8'h80h MTP value
|— ____________ 1
I Legend :
I
| |
| :
e I
{' Driver I < Display > |
Flow Chart | :
| < pcton >
1st Parameter: Dummy Read | - |
2nd Parameter: Send 1D2[7:0] | I
. i
| i
= =
| |
b ____ |
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5.2.48. Read ID3 (DCh)

DCh RDID3 (Read ID3)
D/ICX RDX WRX D7 D6 D5 D4 D3 D2 D1 HEX
Command 0 1 ! 1 1 0 1 1 1 0 0 DCh
1°'Parameter 1 ! 1 X X X X X
2"'Parameter 1 ! 1 ID3 [7:0] 00
This read byte identifies the LCD module/driver and It is specified by User.
The 1°' parameter is dummy data.
Description
The 2" parameter is LCD module/driver ID.
The ID3 can be programmed by MTP function.
Restriction
Status Availability
Normal Mode On, ldle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value Default Value
Status
(Before MTP program) | (After MTP program)
Default Pow er On Sequence 8’h00h MTP value
SW Reset 8’h00h MTP value
HW Reset 8’h00h MTP value
____________ 1
I Legend :
I
| |
i :
e e | |
Flow Chart I :
|
1st Parameter: Dummy Read | |
2nd Parameter: Send ID3[7:0] | !
. :
| |
= |
|
T |
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5.3. Description of Level 2 Command

Love Innovation

5.3.1. Frame Rate Control (BOh)

BOh Frame Rate Control
WIR DICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 0 1 1 0 0 0 0 BOh
1% Parameter | 1 1 1 RE}\]'A 0 0 0 0 0 0 0 80
2" Parameter 1 1 1 RTNA[7:0] 04
39Parameter | 1 1 1 R[TB';‘B 0 0 0 0 0 0 0 80
4™ Parameter 1 1 1 RTNBI[7:0] 04
5" Parameter | 1 1 1 R[TB’]'C 0 0 0 0 0 0 0 80
6" Parameter 1 1 1 RTNC[7:0] 04
7" Parameter 1 1 1 TE_1M[7:0] 10

RTNA[8:0] :

Setthe 1H(line) period in normal mode atMCU interface (RTNA Max=260, min=174, Unit : op_clKk).

RTNB[8:0] :

Setthe 1H(line) periodin idle mode at MCU interface (RTNB Max=260, min=174, Unit : op_clk).

RTNC[8:0] :

Setthe 1H(line) period in Partial mode at MCU interface (RTNC Max=260, min=174, Unit : op_clk).

TE_1M[7:0] : ltis used tolimit the time(line number) in the vertical porch because the TE signal shall be greater

than 1ms in the Nokia specification.

Description The formulato calculate the frame rate is as below

4MHz
Frame Rate = — : :
RTN X Division Ratio X ( Line Number + Max{ VBP+VFP , TE_1M })
Note : 1. VBP+VFP must be greater than 1ms. (VBP+VFP = 1ms timing). 2. Division Ratio = 1

whose 1/op_clkis the internal operation frequency
For example, if
1/op_clk = fosc/4 = 16MHZ/4 = 4AMHz
RTN = 260 (setRTN[8]=1h, RTN[7:0]=04h)
Division Ratio =1 (setDIV[1:0]=01h)
VBP =VFP =2
TE_1M = 16 (setTE_1M[7:0]=10h)

Line Number=240
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Then

4MHz
Frame Rate = =60.10Hz
260 X 1 X (240+ Max{2+2,16})

Restriction

Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.2. Display Inversion Control (B1h)

Bih Display Inversion Control
WIR DICX | RDX [ WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 0 1 1 0 0 0 1 Blh
1" Parameter 1 1 1 0 0 DINVA[1:0] 0 0 DINVB[1:0] 00
DINVA[1:0]:

Panelinversion mode setting in the normal mode orin the partial mode.

DINVBJ[1:0]:
Panelinversion mode setting inthe idle mode.

DINVA[1:0]/DINVB[1:0] Inversion mode
2’b00 Column inversion
2'b01 1-dot inversion
2’b10 2-dot inversion
2bl1 4-dot inversion

Column Inversion

Frame 1 Frame 2
vie 7 | vine 7 |

e |0 vine2 |
Description q

vne s [ vine 5 | I
vine+ | I cine+ | I I R

1-Dot Inversion

Frame 1 Frame 2
Line 1 | I I I I e 1| I I
e ANEEEE , - HEEESE
Lire s | I I I I e | I I
e+ | e+ | I
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Line 1
Line 2
Line 3
Line 4

Line 1
Line 2
Line 3
Line 4
Line 5
Line 6
Line 7
Line 8

2-Dot Inversion

Frame 1
EEEEEE
EEEEER

HEEEEER
BEEREER

—

Line 1
Line 2
Line 3
Line 4

4-Dot Inversion

Frame 1
HEEEER
HEEEEE
HEEEER
HEEEER

HEEBEEE
HEEEEER
EEEEEE
BEEREER

—

Line 1
Line 2
Line 3
Line 4
Line 5
Line 6
Line 7
Line 8

Frame 2
EEEEER
EEEEEER

HEEEER
HEERER

Frame 2
EEREER
- H H
EEREER
BEEREER

HEEEaEE
HEEEBER
HEEEEE
HEEBER

Restriction

Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.3. Source Chopper Control (B7h)

RB7h Source Chopper Control
D/ICX | RDX | WRX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 XX 1 0 1 1 0 1 1 1 B7h
1°' Parameter 1 1 1 XX 0 1 0 1 1 0 1 0 5A
2" Parameter 1 1 1 XX 0 1 0 0 0 0 0 1 41
3" Parameter 1 1 1 XX 0 0 0 1 0 0 0 1 11
LINE_
th CHOP FRAME_CHOPP LINE_CHOPPER
4" Parameter | 1 1 1 XX 0 0 0 SHF | ER OPT[L.0] OPT[L:0] 1A
T_EN
CHOP
5" Parameter 1 1 1 XX 0 0 0 0 PER_ 0 0 0 00
OPT
LINE CHOP_SHIFT_EN :
Shift the chopper by 1 line, and it willbe (1+N) line chopper eventually.
FRAME_CHOPPER_OPT[1:0] :
Set the chopper change cycle of the source OP by frames.
FRAME_CHOPPER_OPT[1:0] Function
2500 Disable frame chopper
(w hose stop level depends on CHOPPER_OPT)
2'b01 1 frame
2’'b10 2 frame
2b11 4 frame
LINE_CHOPPER_OPT[1:0] :
Set the chopper change cycle of the source OP by lines.
o {LINE_CHOP_SHIFT_EN, .
Description LINE CHOPPER OPT[L:0]} Function
3'b000 Disable line chopper
3'b001 1line
3'b010 2 line
3b011 4 line
3'b100 Disable line chopper
3'b101 (1+1) line
3b110 (1+2) line
3b111 (1+4) line
CHOPPER_OPT :
Set the chopper stop level of source chopper.
CHOPPER_OPT Function
1'b0 Keep LOW
1bl Keep HIGH
Restriction Accesswhen Command 2 enable = 1
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5.3.4. Gate Control (B8h)

RB8h Gate Control
D/ICX | RDX | WRX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 XX 1 0 1 1 1 0 0 0 B8h
1°' Parameter 1 1 XX 0 0 0 1 0 0 1 11
2" Parameter 1 1 1 XX 0 0 1 1 1 0 gsw_mode[1:0] 3B
gsw_mode[1:0] :
Slewto GND select.
gsw_mode[1:0] Description
2’b00 SWGND Mode 1
2’01 SWGND Mode 2
2'b10 SWGND Mode 3
2bl1 Disable
VGH | |
Description | Mode 1
| Mode 2
: Mode 3
GND | —
| |
| |
| |
| |
VGL | |
| | e
| |
SWGND —————————
Restriction Accesswhen Command 2 enable =1
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5.3.5. Pump Frequency Selection (BAh)

BAh Pump Frequency Selection
W/R D/ICX | RDX [ WRX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 XX 1 0 1 1 1 0 1 0 BAh
st vgl_clk_ vgh_clk_
1" Parameter | 1 1 1 XX 1 0 fast_a[1.0] 1 0 fast a[1:0] 99
nd vsnac_clk_ vspac_clk_
2" Parameter 1 1 1 XX 0 1 fast_a[1:0] 0 1 fast_a[1:0] 55
d vsndc_clk_ vspdc_clk_
3" Parameter 1 1 1 XX 0 1 fast_a[1:0] 0 1 fast_a[1:0] 55
4™ Parameter 1 1 1 XX 1 0 o | o 1 1 0o | o 8C
th vgl_clk_ vgh_clk
5" Parameter 1 1 1 XX 1 0 fast_b[1:0] 1 0 fast_b[1:0] %
th vsnac_clk vspac_clk_
6" Parameter | 1 1 1 XX 0 ! fast_b[1:0] 0 L fast_b[1:0] 55
th vsndc_clk_ vspdc_clk_
[Parameter |1 | 1 | 1 | XX 0 ! fast_b[L:0] 0 ! fast_b[L:0] >
8" Parameter 1 1 7 XX 0 0 o | o 1 1 o | o 0C
th vgl_clk_ vgh_clk_
9" Parameter 1 1 1 XX 1 0 fast_c[1:0] 1 0 fast_c[1:0] 99
th vsnac_clk_ vspac_clk_
107 Parameter 1 1 1 XX 0 ! fast c[1:0] 0 L fast c[1:0] 55
th vsndc_clk_ vspdc_clk_
117 Parameter 1 1 T XX 0 ! fast_c[1:0] 0 L fast_c[1:0] 55

vgl_clk_fast_a[1:0] / vgl_clk_fast_b[1:0]/ vgl_clk_fast_c[1:0] :
VGL pumping clock period in Normal/ Idle / Partial displaymode.

(a : Normal,b : Idle, c : Partial)

vgl_clk_fast_a[1:0]

vgl_clk_fast_b[1:0] Description

vgl_clk_fast c[1:0]
2’b00 2.00M Hz
2'b01 2.66M Hz
2’b10 4.00M Hz
2’bh1l 5.33M Hz

vgh_clk_fast_a[1:0] /vgh_clk_fast_b[1:0] /vgh_clk_fast_c[1:0] :
Description
VGH pumping clock period in Normal/ Idle / Partial displaymode.

(a: Normal,b : Idle, c : Partial)

vgh_clk_fast_a[1:0]

vgh_clk_fast_b[1:0] Description

vgh_clk_fast_c[1:0]
2’b00 2.00M Hz
2’b01 2.66M Hz
2’b10 4.00M Hz
2'bll 5.33M Hz

vsnac_clk_fast_a[1:0] / vsnac_clk_fast_b[1:0]/vsnac_clk_fast_c[1:0] :
VSNAC pumping clock periodin Normal/ldle / Partial displaymode.

(a: Normal,b : Idle, c : Partial)
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vsnac_clk_fast a[1:0]

vsnac_clk_fast b[1:0] Description

vsnac_clk_fast c[1:0]
2’b00 1.33M Hz
2'b01 2.00M Hz
2’b10 2.66M Hz
2’bll 4.00M Hz

vspac_clk_fast_a[1:0] / vspac_clk_fast_b[1:0]/vspac_clk_fast_c[1:0] :
VSPAC pumping clock periodin Normal/Idle / Partial displaymode.

(a : Normal,b : Idle, c : Partial)

vspac_clk_fast _a[1:0]

vspac_clk_fast b[1:0] Description

vspac_clk_fast_c[1:0]
2’b00 1.33M Hz
2’b01 2.00M Hz
2'b10 2.66M Hz
2’bll 4.00M Hz

vsndc_clk_fast_a[1:0]/vsndc_clk_fast_b[1:0]/ vsndc_clk_fast_c[1:0] :
VSNDC pumping clock periodin Normal/ Idle / Partial displaymode.

(a: Normal,b : Idle, c : Partial)

vsndc_clk_fast_a[1:0]

vsndc_clk_fast b[1:0] Description

vsndc_clk_fast_c[1:0]
2’b00 1.33M Hz
2’'b01 2.00M Hz
2’'b10 2.66M Hz
2’b11 4.00M Hz

vspdc_clk_fast_a[1:0] / vspdc_clk_fast_b[1:0]/vspdc_clk_fast_c[1:0] :
VSPDC pumping clock periodin Normal/ldle / Partial displaymode.

(a: Normal,b : Idle, c : Partial)

vspdc_clk_fast_a[1:0]

vspdc_clk_fast b[1:0] Description

vspdc_clk_fast_c[1:0]
2’b00 1.33M Hz
2’b01 2.00M Hz
2’b10 2.66M Hz
2’b11 4.00M Hz

Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.6. Power Control 1(C2h)

C2h Power Control 1
W/R D/ICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 i 1 1 0 0 0 0 1 0 c2
1°' Parameter 1 1 1 0 0 0 0 0 0 0 0 00
2" Parameter 1 1 1 0 1 1 0 0 1 0 0 64
3" Parameter 1 1 1 0 0 0 0 0 0 0 0 00
4™ Parameter 1 1 1 VGL_SEL[3:0] VGH_SEL[3:0] 89
5" Parameter 1 1 1 0 0 1 1 1 1 | o | o 3C
6™ Parameter 1 1 1 0 0 0 0 0 VSP_DC_SEL[2:0] 03
7™ Parameter 1 1 1 0 0 0 0 0 VSP_AC_SEL[2:0] 03
8™ Parameter 1 1 1 0 0 0 0 0 VSN_DC_SEL[2:0] 03
9™ Parameter 1 1 1 0 0 0 0 0 VSN_AC_SEL[2:0] 03
10™ Parameter 1 1 1 0 0 0 0 0 VDDN_SEL[2:0] 02
VGH_SEL[3:0] :
Setting VGH woltage.
VGH_SEL[3:0] VGH Voltage(V)
0000 105
0001 11.0
0010 115
0011 12.0
0100 125
0101 13.0
0110 135
0111 14.0
1000 145
1001 15.0(default)
1010 155
1011 16.0
Description 1100 16.5
1101 17.0
1110 17.5
1111 18.0
VGL_SEL[3:0] :
Setting VGL voltage.
VGL_SEL[3:0] VGL Voltage(V)
0000 6.0
0001 -6.5
0010 7.0
0011 75
0100 -8.0
0101 -85
0110 9.0
0111 -95
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1000 -10.0(default)
1001 -10.5
other reserve
VSP_DC_SEL[2:0] :
Setting VSP_DC voltage.
VSP_DC_SEL[2:0] VSP_DC Voltage(V)
001 6.2
010 6.3
011 6.4(default)
100 6.5
101 6.6
110 6.7
other reserve
VSP_AC_SEL[2:0] :
Setting VSP_AC vwoltage.
VSP_AC_SEL[2:0] VSP_AC Voltage(V)
001 6.2
010 6.3
011 6.4(default)
100 6.5
101 6.6
110 6.7
other reserve
VSN_DC_SEL[2:0] :
Setting VSN_DC voltage.
VSN_DC_SEL[2:0] VSN_DC Voltage(V)
001 -4.4
010 -4.5
011 -4.6(default)
100 -4.7
101 -4.8
110 -4.9
other reserve
VSN_AC_SEL[2:0] :
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Setting VSN_AC woltage.
VSN_AC_SEL[2:0] VSN_AC Voltage(V)
001 -4.4
010 -4.5
011 -4.6(default)
100 -4.7
101 -4.8
110 -4.9
other reserve
VDDN_SEL[2:0] :
Setting VDDN voltage.
VDDN_SEL|[2:0] VDDN Voltage(V)
000 1.6
001 1.7
010 18
011 1.9
100 2.0
101 2.0(default)
110 2.0
111 2.0
Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.7. Power Control 2 (C3h)

C3h Power Control 2
W/R DICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 0 0 0 0 1 1 C3
1°' Parameter 1 1 1 0 0 0 0 1 1 1 1 OF
2" Parameter 1 1 1 0 0 0 1 0 1 1 0 16
3" Parameter 1 1 1 0 0 0 0 0 1 1 1 07
4™ Parameter 1 1 1 0 1 1 0 0 1 0 1 65
5" Parameter 1 1 1 1 1 1 0 1 1 0 0 EC
6" Parameter 1 1 1 1 1 0 0 1 1 1 1 CF
N LVD LVD_
7" Parameter 1 1 1 0 0 0 0 0 1 Vel BN |ovE'<i|c_ 07
LVD _VCI_EN:
VCI Low voltage detection(LVD) control.
LVD_VCI_EN Description
0 VCI LVD disable
1 VCI LVD enable (default)
Description
LVD_IOVCC_EN :
IOVCC Low woltage detection(LVD) control.
LVD_IOVCC_EN Description
0 IOVCC LVD disable
1 IOVCC LVD enable (default)
Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.8. Power Control 3 (C8h)

Csh Power Control 3
WIR D/ICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 0 0 1 0 0 0 c8
1°' Parameter 1 1 1 0 VCOM[6:0] 5A
VCOM[6:0] :
Setting VCOM reference voltage.
VCOM[6:0] | VCOM(V) | VCOM6:0] | VCOM(V) | VCOM6:0] | VCOM(V) | VCOM6:0] | VCOM(V)
00h 0.3 20h 0.7 40h 11 60h 15
01h 0.3125 21h 0.7125 41h 1.1125 61h 1.5125
02h 0.325 22h 0.725 42h 1.125 62h 1.525
03h 0.3375 23h 0.7375 43h 1.1375 63h 1.5375
04h 0.35 24h 0.75 44h 1.15 64h 1.55
05h 0.3625 25h 0.7625 45h 1.1625 65h 1.5625
06h 0.375 26h 0.775 46h 1.175 66h 1.575
07h 0.3875 27h 0.7875 47h 1.1875 67h 1.5875
08h 0.4 28h 0.8 48h 1.2 68h 1.6
09h 0.4125 29h 0.8125 49h 1.2125 69h 1.6125
0Ah 0.425 2Ah 0.825 4Ah 1.225 6Ah 1.625
0Bh 0.4375 2Bh 0.8375 4Bh 1.2375 6Bh 1.6375
0Ch 0.45 2Ch 0.85 4Ch 1.25 6Ch 1.65
0Dh 0.4625 2Dh 0.8625 4Dh 1.2625 6Dh 1.6625
Description OEh 0.475 2Eh 0.875 4Eh 1.275 6Eh 1.675
OFh 0.4875 2Fh 0.8875 4Fh 1.2875 6Fh 1.6875
10h 0.5 30h 0.9 50h 13 70h 1.7
11h 0.5125 31lh 0.9125 51h 1.3125 71h 1.7125
12h 0.525 32h 0.925 52h 1.325 72h 1.725
13h 0.5375 33h 0.9375 53h 1.3375 73h 1.7375
14h 0.55 34h 0.95 54h 1.35 74h 1.75
15h 0.5625 35h 0.9625 55h 1.3625 75h 1.7625
16h 0.575 36h 0.975 56h 1.375 76h 1.775
17h 0.5875 37h 0.9875 57h 1.3875 77h 1.7875
18h 0.6 38h 1 58h 14 78h 1.8
19h 0.6125 3%9h 1.0125 59h 1.4125 79h 1.8125
1Ah 0.625 3Ah 1.025 5Ah 1.425 7Ah 1.825
1Bh 0.6375 3Bh 1.0375 5Bh 1.4375 7Bh 1.8375
1Ch 0.65 3Ch 1.05 5Ch 1.45 7Ch 1.85
1Dh 0.6625 3Dh 1.0625 5Dh 1.4625 7Dh 1.8625
1Eh 0.675 3Eh 1.075 5Eh 1.475 7Eh 1.875
1Fh 0.6875 3Fh 1.0875 5Fh 1.4875 7Fh 1.8875
Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.9. Power Control 4 (C9h)

Coh Power Control 4
W/R D/ICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 0 0 1 0 0 1 C9
1°' Parameter 1 1 1 0 VRH_DOT[5:0] 13
VRH_DOT[5:0] :
Setting reference woltage for VREG1OUT in Dot inversion (RB1h setting).

VRH_DOT[5:0] VREG1OUT(V) VRH_DOT[5:0] VREG1OUT (V)
00h 3.55+(VCOM+0.5VDV) 15h 4.6+( VCOM+0.5VDV)
01h 3.6+(VCOM+0.5VDV) 16h 4.65+(VCOM+0.5VDV)
02h 3.65+(VCOM+0.5VDV) 17h 4.7+(VCOM+0.5VDV)
03h 3.7+(VCOM+0.5VDV) 18h 4.75+(VCOM+0.5VDV)
04h 3.75+(VCOM+0.5VDV) 19h 4.8+(VCOM+0.5VDV)
05h 3.8+(VCOM+0.5VDV) 1Ah 4.85+(V COM+0.5VDV)
06h 3.85+(VCOM+0.5VDV) 1Bh 4.9+(VCOM+0.5VDV)
07h 3.9+(VCOM+0.5VDV) 1Ch 4.95+(VCOM+0.5VDV)
08h 3.95+(VCOM+0.5VDV) 1Dh 5+(VCOM+0.5VDV)
09%h 4+(VCOM+0.5VDV) 1Eh 5.05+(VCOM+0.5VDV)
0Ah 4.05+(VCOM+0.5VDV) 1Fh 5.1+(VCOM+0.5VDV)
0Bh 4.1+(VCOM+0.5VDV) 20h 5.15+(VCOM+0.5VDV)
0Ch 4.15+(VCOM+0.5VDV) 21h 5.2+(VCOM+0.5VDV)
ODh 4.2+(VCOM+0.5VDV) 22h 5.25+(V COM+0.5VDV)
OEh 4.25+(VCOM+0.5VDV) 23h 5.3+(VCOM+0.5VDV)
OFh 4.3+VCOM+0.5VDV) 24h 5.35+(VCOM+0.5VDV)

Description 10h 4.35+(VCOM+0.5VDV) 25h 5.4+(V COM+0.5VDV)
11h 4.4+(VCOM+0.5VDV) 26h 5.45+(V COM+0.5VDV)
12h 4.45+(VCOM+0.5VDV) 27h 5.5+(VCOM+0.5VDV)
13h 4.5+VCOM+0.5VDV) 28h~3Fh Reserved
14h 4.55+(VCOM+0.5VDV) - -

VRH_DOT[5:0] :
Setting reference voltage for VREG2OUT in Dot inversion (RB1h setting).

VRH_DOT[5:0] VREG20UT (V) VRH_DOT[5:0] VREG20UT (V)
00h -3.55+(VCOM-0.5VDV) 15h -4.6+(VCOM-0.5VDV)
01h -3.6+(VCOM-0.5VDV) 16h -4.65+(VCOM-0.5VDV)
02h -3.65+(VCOM-0.5VDV) 17h -4.7+(VCOM-0.5VDV)
03h -3.7+(VCOM-0.5VDV) 18h -4.75+(VCOM-0.5VDV)
04h -3.75+(VCOM-0.5VDV) 19h -4.8+(VCOM-0.5VDV)
05h -3.8+(VCOM-0.5VDV) 1Ah -4.85+(VCOM-0.5VDV)
06h -3.85+(VCOM-0.5VDV) 1Bh -4.9+(VCOM-0.5VDV)
07h -3.9+(VCOM-0.5VDV) 1Ch -4.95+(VCOM-0.5VDV)
08h -3.95+(VCOM-0.5VDV) 1Dh -5+(VCOM-0.5VDV)
0%h -4+(VCOM-0.5VDV) 1Eh -5.05+(VCOM-0.5VDV)
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OAh -4.05+(VCOM-0.5VDV) 1Fh -5.1+(VCOM-0.5VDV)
0Bh -4.1+(VCOM-0.5VDV) 20h -5.15+(VCOM-0.5VDV)
0Ch -4.15+(VCOM-0.5VDV) 21h -5.2+(VCOM-0.5VDV)
ODh -4.2+(VCOM-0.5VDV) 22h -5.25+(VCOM-0.5VDV)
OEh -4.25+(VCOM-0.5VDV) 23h -5.3+(VCOM-0.5VDV)
OFh -4.3+(VCOM-0.5VDV) 24h -5.35+(VCOM-0.5VDV)
10h -4.35+(VCOM-0.5VDV) 25h -5.4+(VCOM-0.5VDV)
11h -4.4+(VCOM-0.5VDV) 26h -5.45+(VCOM-0.5VDV)
12h -4.45+(VCOM-0.5VDV) 27h -5.5+(VCOM-0.5VDV)
13h -4.5+(VCOM-0.5VDV) 28h~3Fh Reserved
14h -4.55+(VCOM-0.5VDV) - --

Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)

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 229 of 320




ILITEK

| Love Innovation

a-Si TFT LCD Single Chip Driver
320RGBx 240 Resolution and 262K color

IL19342

5.3.10. Power Control 5 (CAh)

CAh Power Control 5
W/R D/ICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 0 0 1 0 1 0 CA
1°' Parameter 1 1 1 0 VRH_COL[5:0] 13
VRH_COL[5:0] :
Setting reference woltage for VREG1OUT in Columninversion (RB1h setting).

VRH_COL[5:0] VREG1OUT(V) VRH_COL[5:0] VREG1OUT (V)
00h 3.55+(VCOM+0.5VDV) 15h 4.6+( VCOM+0.5VDV)
01h 3.6+(VCOM+0.5VDV) 16h 4.65+(VCOM+0.5VDV)
02h 3.65+(VCOM+0.5VDV) 17h 4.7+(VCOM+0.5VDV)
03h 3.7+(VCOM+0.5VDV) 18h 4.75+(VCOM+0.5VDV)
04h 3.75+(VCOM+0.5VDV) 19h 4.8+(VCOM+0.5VDV)
05h 3.8+(VCOM+0.5VDV) 1Ah 4.85+(V COM+0.5VDV)
06h 3.85+(VCOM+0.5VDV) 1Bh 4.9+(VCOM+0.5VDV)
07h 3.9+(VCOM+0.5VDV) 1Ch 4.95+(VCOM+0.5VDV)
08h 3.95+(VCOM+0.5VDV) 1Dh 5+(VCOM+0.5VDV)
09%h 4+(VCOM+0.5VDV) 1Eh 5.05+(VCOM+0.5VDV)
0Ah 4.05+(VCOM+0.5VDV) 1Fh 5.1+(VCOM+0.5VDV)
0Bh 4.1+(VCOM+0.5VDV) 20h 5.15+(VCOM+0.5VDV)
0Ch 4.15+(VCOM+0.5VDV) 21h 5.2+(VCOM+0.5VDV)
ODh 4.2+(VCOM+0.5VDV) 22h 5.25+(V COM+0.5VDV)
OEh 4.25+(VCOM+0.5VDV) 23h 5.3+(VCOM+0.5VDV)
OFh 4.3+VCOM+0.5VDV) 24h 5.35+(VCOM+0.5VDV)

Description 10h 4.35+(VCOM+0.5VDV) 25h 5.4+(VCOM+0.5VDV)
11h 4.4+(VCOM+0.5VDV) 26h 5.45+(V COM+0.5VDV)
12h 4.45+(VCOM+0.5VDV) 27h 5.5+(VCOM+0.5VDV)
13h 4.5+VCOM+0.5VDV) 28h~3Fh Reserved
14h 4.55+(VCOM+0.5VDV) - -

VRH_COL[5:0] :
Setting reference voltage for VREG2OUT in Column inversion (RB1h setting).

VRH_COL[5:0] VREG20UT (V) VRH_COL[5:0] VREG20UT (V)
00h -3.55+(VCOM-0.5VDV) 15h -4.6+(VCOM-0.5VDV)
01h -3.6+(VCOM-0.5VDV) 16h -4.65+(VCOM-0.5VDV)
02h -3.65+(VCOM-0.5VDV) 17h -4.7+(VCOM-0.5VDV)
03h -3.7+(VCOM-0.5VDV) 18h -4.75+(VCOM-0.5VDV)
04h -3.75+(VCOM-0.5VDV) 19h -4.8+(VCOM-0.5VDV)
05h -3.8+(VCOM-0.5VDV) 1Ah -4.85+(VCOM-0.5VDV)
06h -3.85+(VCOM-0.5VDV) 1Bh -4.9+(VCOM-0.5VDV)
07h -3.9+(VCOM-0.5VDV) 1Ch -4.95+(VCOM-0.5VDV)
08h -3.95+(VCOM-0.5VDV) 1Dh -5+(VCOM-0.5VDV)
0%h -4+(VCOM-0.5VDV) 1Eh -5.05+(VCOM-0.5VDV)
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OAh -4.05+(VCOM-0.5VDV) 1Fh -5.1+(VCOM-0.5VDV)
0Bh -4.1+(VCOM-0.5VDV) 20h -5.15+(VCOM-0.5VDV)
0Ch -4.15+(VCOM-0.5VDV) 21h -5.2+(VCOM-0.5VDV)
ODh -4.2+(VCOM-0.5VDV) 22h -5.25+(VCOM-0.5VDV)
OEh -4.25+(VCOM-0.5VDV) 23h -5.3+(VCOM-0.5VDV)
OFh -4.3+(VCOM-0.5VDV) 24h -5.35+(VCOM-0.5VDV)
10h -4.35+(VCOM-0.5VDV) 25h -5.4+(VCOM-0.5VDV)
11h -4.4+(VCOM-0.5VDV) 26h -5.45+(VCOM-0.5VDV)
12h -4.45+(VCOM-0.5VDV) 27h -5.5+(VCOM-0.5VDV)
13h -4.5+(VCOM-0.5VDV) 28h~3Fh Reserved
14h -4.55+(VCOM-0.5VDV) - --

Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.11. Power Control 6 (CBh)

CBh Power Control 6
WIR D/ICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 0 0 1 0 1 0 CB
1°' Parameter 1 1 1 0 0 VDV[5:0] 20
VDV[5:0] :

Setting VDV reference voltage.

vov[s:o] | vovv) | vovso | vovv) [vovisop| vovey) | vovisiop | vbvv)
0oh 0.8 10h 0.4 20h 0 30h 0.4
01lh -0.775 11h -0.375 21h 0.025 31h 0.425
02h -0.75 12h -0.35 22h [0.05 32h 0.45
03h -0.725 13h -0.325 23h 0.075 33h 0.475
04h -0.7 14h -0.3 24h 0.1 34h 0.5
05h -0.675 15h -0.275 25h 0.125 35h 0.525
06h -0.65 16h -0.25 26h 0.15 36h 0.55
Description 07h -0.625 17h -0.225 27h 0.175 37h 0.575
08h -0.6 18h -0.2 28h 0.2 38h 0.6
09h -0.575 19h -0.175 29h 0.225 39h 0.625
OAh -0.55 1Ah -0.15 2Ah 0.25 3Ah 0.65
0Bh -0.525 1Bh -0.125 2Bh 0.275 3Bh 0.675
0Ch -0.5 1Ch -0.1 2Ch 0.3 3Ch 0.7
0Dh -0.475 1Dh -0.075 2Dh 0.325 3Dh 0.725
OEN -0.45 1En -0.05 26N 0.35 36 0.75
OFh -0.425 1Fh -0.025 2Fh 0.375 3Fh 0.775

Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)

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 232 of 320




ILITEK a-Si TET LCD Sin ip Dri
i Love fnovalior - gle Chip Driver
320RGBx240 Resolution and 262K color IL19342

5.3.12. RGB Interface Signal Control (DOh)

DOh RGB Interface Signal Control
WIR DICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 0 1 0 0 0 0 DO
1% Parameter 1 1 1 BK%‘SE 0 RCM[1] | RcMO] | VSPL HSPL DPL EPL 20

Sets the operation status of the display interface.
The setting becomes effective as soon as the command is received.
EPL:

DE polarity (“0"=High enable for RGB interface, “1”= Low enable for RGB interface)

DPL:

DOTCLK polarity set (“0”=data fetched at the rising time, “1”=data fetched at the falling time)

HSPL:

HSYNC polarity (“0”=Low level sync clock, “1”= High level sync clock)

VSPL:

VSYNC polarity (“0”"=Low level sync clock, “1”=High level sync clock)

Description
RCM [1:0]:
RGB interface selection (refer to the RGB interface section).
RCM[1:0] Description
1 0 DE Mode
1 1 SYNC Mode

ByPass_MODE:

Select display data path w hether Memory or Direct to Shift register w hen RGB Interface is used.

ByPass_MODE Display Data Path
0 Direct to Shift Register (default)
1 Memory

Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.13. Blanking Porch Control (D1h)

D1 TCON Control 11
D/ICX | RDX | WRX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 XX 1 1 0 1 0 0 0 1 D1
1% Parameter 1 1 1 XX VFP[7:0] 02
2" Parameter 1 1 1 XX VBP[7:0] 02
3" Parameter | 1 1 XX 0 o [ o] oJ 12 ] o] 1T o 0A
4™ Parameter 1 1 1 XX HBP[7:0] 14
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.
VFP [7:0]
VBP [7:0] Number of VSYNC of front/back porch
00000000 Setting prohibited
00000001 Setting prohibited
00000010 2
00000011 3
00000100 4
00000101 5
00000110 6
00000111 7
00001000 8
00001001 9
00001010 10
00001011 11
00001100 12
00001101 13
00111101 61
o 00111110 62
Description 00111111 63
11111101 253
11111110 254
11111111 255
HBP [7:0]:
The HBP [7:0] bits specify the line number of horizontal back porch period respectively.
The HBP[7:0] setting only for RGB Sync mode.
HBP [7:0] Number of HSYNC of back porch
00000000 Setting prohibited
00000001 Setting prohibited
00000010 2
00000011 3
00000100 4
00000101 5
00000110 6
00000111 7
00001000 8
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00001001 9
00001010 10
00001011 11
00001100 12
00001101 13
00111101 61
00111110 62
00111111 63
10110001 177
10110010 178
10110011 179
10110100 180
10110101 181
10110110 182
10110111 Setting prohibited
10111000 Setting prohibited
11111110 Setting prohibited
11111111 Setting prohibited

Restriction

Accesswhen Command 2 enable =1
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5.3.14. Display Function Control (D2h)

D2h Display Function Control
W/R D/ICX | RDX [ WRX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 XX 1 1 0 1 0 0 1 0 D2
1% Parameter 1 1 1 XX 0 0 0 0 PTG[1:0] PT[1:0] 0A
2" Parameter 1 1 1 XX REV GS SS SM 1SC[3:0] 82
3" Parameter 1 1 1 XX 0 NL[6:0] 77
PTG [1:0]:

Set the scan mode in non-display area.

PTG1 PTGO | Gate outputs in non-display area | Source outputs in non-display area

0 0 Normal scan Set with the PT [1:0] bits
0 1 Setting prohibited
1 0 Interval scan Set with the PT [1:0] bits
1 1 Setting prohibited

PT [1:0]:
Determine source/VCOMoutput in a non-display area in the partial display mode.
PT [1:0] Source output on non-display area
0 0 V63
0 1 VO
1 0 AGND
1 1 Hi-Z

SS:

This bit controls MCU to memory w rite/read direction by column address order.
Description

REV:

Select w hether the liquid crystal type is normally w hite type or normally black type.

REV Liquid crystal type
0 Normally black
1 Normally w hite

ISC [3:0]:
Specify the scan cycle interval of gate driver in non-display areaw hen PTG [1:0] ="10” to selectinterval scan. Thenscan

cycleis setas odd number from 1~31 frame periods. The polarity is inverted every scan cycle.

ISC [3:0] Scan Cycle frim= 60Hz
0000 1 frame 17ms
0001 3 frames 51ms
0010 5 frames 85ms
0011 7 frames 119ms
0100 9 frames 153ms
0101 11 frames 187ms
0110 13 frames 221ms
0111 15 frames 255ms
1000 17 frames 289ms
1001 19 frames 323ms
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1010 21 frames 357ms
1011 23 frames 391ms
1100 25 frames 425ms
1101 27 frames 459ms
1110 29 frames 493ms
1111 31 frames 527ms

GS:
Sets the direction of scan by the gate driver inthe range determined by SCN [4:0] and NL [4:0]. The scan direction

determined by GS = 0 can be reversed by setting GS = 1.

GS Gate Output Scan Direction
0 G1 > G240
1 G240 > G1

SM:

Sets the gate driver pin arrangementin combination w ith the GS bit to select the optimal scan mode for the module.

SM GS Scan Direction Gate Output Sequence
G240 G239
G238
G237
A
| 0
! |
! |
l TFT Panel |
I | G1>G2>G32>G4> oo,
0 0 |
|
: I ....”>G237>G238->G239> G240
G4 |
G2

G240 & 4 G2

ILI9342E (face down)

TFT Panel
G240->G239->G238>G237~> ......

... 2G4>G3>G2>G1

G240 ¢ 4 G2

ILI9342F (face down)

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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G240
G238
|
G4
iG2
P TFET Panel
Gl>G3~>............ >G237>G239>
1 0
G2>G4>............ 2>G238->G240
| \
G240 C 54 G2 1 Gl 337 G239
ILI9342E (face down)
G240
G238
|
M
G2
[ TFT Panel G239
a7 G240>G238>............ >G4>G2>
1 1 S
G239>G237~>............ >G3->G1
| [
G240 C 54 G2 1 Gl 337 G239
ILI9342F (face down)
NL [6:0]:

Sets the number of lines to drive the LCD at an interval of 2 lines. The GRAM address mapping is not affected by the number
of lines setby NL [6:0]. The number of lines must be the same or more than the number of lines necessaryfor the size of the

liquid crystal panel.

NL [6:0] Number of HSYNC of back porch
Others Setting prohibited
0111111 128 lines
1000000 130 lines
1000001 132 lines
1000010 134 lines
1000011 136 lines
1000100 138 lines
1000101 140 lines
1000110 142 lines
1000111 144 lines
1110000 226 lines
1110001 228 lines
1110010 230 lines
1110011 232 lines
1110100 234 lines
1110101 236 lines
1110110 238 lines
1110111 240 lines

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

Setting prohibited

Restriction

Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.15. MADCTL_EOR Control (D5h)

D5h MADCTL_EOR Control
WIR D/ICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 0 1 0 1 0 1 D5
st MY _ MX_ MV_ ML_ BGR_
1°> Parameter 1 1 1 EOR EOR EOR EOR EOR 0 0 0 00
This register can be read/written and OTP programmed, and MADCTL_EOR(RD5h)is exclusive or(EOR)
relation with R36h P1 setting.(This register can be programmed 2 times)
MY_EOCR:
R36h P1 MY bit RD5h P1 MY_EOR bit R36h P1 MY bit actual effect
0 0 0
0 1 1
1 0 1
1 1 0
MX_EOR :
R36h P1 MX bit RD5h P1 MX_EOR bit R36h P1 MX bit actual effect
0 0 0
0 1 1
1 0 1
1 1 0
MV_EOR :
Description R36h P1 MV bit RD5h P1 MV_EOR bit R36h P1 MV bit actual effect
0 0 0
0 1 1
1 0 1
1 1 0
ML_EOR:
R36h P1 ML bit RD5h P1 ML_EOR bit R36h P1 ML bit actual effect
0 0 0
0 1 1
1 0 1
1 1 0
BGR_EOR:
R36h P1 BGR hit RD5h P1L BGR_EOR hit | R36h P1 BGR bit actual effect
0 0 0
0 1 1
1 0 1
1 1 0
Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)

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 240 of 320




ILITEK a-Si TET LCD Sin ip Dri
I Love Innovatior - gle Chip Driver
320RGBx240 Resolution and 262K color IL19342

5.3.16. Interface Control (D8h)

D8h Interface Control
W/R D/ICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 0 1 1 0 0 0 D8
1°' Parameter 1 1 0 0 EPH1:0] 0 0 MDT[1:0] 00
2" Parameter 1 1 1 0 0 ENDIAN | 0 DM[1:0] RM | RM 00
MDT [1:0]:

Select the method of display data transferring (MCU systeminterface).

ENDIAN:

Select Little Endian Interface bit. AtLittle Endian mode, the host sends LSB data first.

ENDIAN Data transfer Mode
0 Normal (MSB first, default)
1 Little Endian (LSB first)

Note: Little Endianis valid on only 65K 8-bitand 9-bit MCUinterface mode.

1st transfer (Lower byte) 2nd transfer (Upper byte)
Input Data ‘ DB[7] ‘ DB[6] ‘ DB[5] ‘ DB[4] ‘ DB[3] ‘ DB[2] ‘ DB[1] ‘ DBI[0] ‘ ‘ DB[7] ‘ DB[6] ‘ DB[5] ‘ DB[4] ‘ DB[3] ‘ DB[2] ‘ DBI[1] ‘ DB[0] ‘
[ I I I I I I J [ I I I I I I J
DB[7] DB[6] DB[5] | DB[4] DB[3] DB[2] DB[1] DB[0] DB[7] DB[6] DB[5] DB[4] DB[3] | DB[2] DB[1] DB[0]

V9 vV 3
16-bit display Data
(Before expanding to ‘ G5 ‘ G4 ‘ G3 ‘ ‘ G2 ‘ Gl ‘ GO ‘

18 bits data)

Description
DM [1:0]:
Select the display operation mode.
DM [1] DM [O] Display Operation Mode

0 0 Internal clock operation
0 1 RGB Interface Mode
1 0 VSYNC interface mode
1 1 Setting disabled

The DM [1:0] setting allow s switching between internal clock operation mode and external display interface operation mode.

How ever, switching between the RGB interface operation mode and the VSY NCinterface operation mode is prohibited.

RM:
Select the interface to access the GRAM.

Set RM to “1” w hen w riting display data by the RGB interface.

RM Interface for RAM Access
0 System interface/VSYNC interface
1 RGB interface

RIM:

Specify the RGB interface mode w hen the RGB interface is used. These bits should be set before display operation through

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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the RGB interface and should not be set during operation.

RIM COLMOD [6:4] RGB Interface Mode
0 110 (262K color) 18- bit RGB interface (1 transfer/pixel)
101 (65K color) 16- bit RGB interface (1 transfer/pixel)
111 (16.77M color) 8- bit RGB interface (3 transfer/pixel)
1 110 (262K color) 6- bit RGB interface (3 transfer/pixel)
101 (65K color) 6- bit RGB interface (3 transfer/pixel)

EPF [1:0]:

65K color mode data format.

—

ool L Ll Ll
NSNS L L

S L
SoSS S L

yrysajunnnnnnnn
SO L L

Greer

EPF [1:0]

Expand 16 bbp (R,G,B) to 18bbp (R,G,B)

00

MSB is inputted to LSB
r [5:0] = {R [4:0], R [4]}
g [5:0] = {G [5:0]}

b [5:0] = {B[4:0], B [4]}

01

"0”is inputted to LSB
r [5:0]={R [4:0], 0}
g [5:0] ={G [5:0]}
b [5:0] ={B[4:0], 0}

Exception:
R [4:0], B[4:0] = 5’h1F — r[5:0], b[5:0] = 6'h3F

10

“1”is inputted to LSB
r [5:0]={R [4:0], 1}

g [5:0] ={G [5:0]}
b [5:0] = {B[4:0], 1}

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

R [4:0], B[4:0] = 5’h00 — r [5:0], b[5:0] = 6’h00

Compare R [4:0], G [5:1], B [4:0] case:

Case 1: R=G=B — r [5:0] ={R [4:0], G [0]}, g [5:0] = {G [5:0]}, b [5:0] = {B[4:0], G [O]}
1 Case 2: R=B#G — r [5:0] ={R[4:0], R [4]}, g [5:0] = {G [5:0]}, b [5:0] ={B[4:0], B [0]}
Case 3: R=G#B — r [5:0] ={R [4:0], G [0]}, g[5:0] ={G [5:0]}, b [5:0] = {B [4:0], B [O]}
Case 4: B=G#R — r [5:0] ={R [4:0], R [4]}, g [5:0] = {G [5:0]}, b [5:0] = {B[4:0], G [0]}

Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.17. Get External Register for SPI (D9h)

D9h Get External Register for SPI
W D/ICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 0 1 1 0 0 1 D9
st ext_spi_ . .
1°" Parameter 1 1 1 0 0 0 read_en ext_spi_cnt[3:0] 00

ext_spi_read_en:

This command is used to enable the SPI interface to access the level 2 commands.

Ext_spi_cnt[3:0] :

Th SPI willget the one desired parameter of the external register by setting this ordinal number.

Read the level 2 command by SPI
RXXh Nth Parameter

Set RD9h = 0x1Nh
1. ENABLE SPI Read External Register
(SPI Read ON)

2. Set Ordinal number N for
RXXh Nth parameter

Description

Set RXXh SPI Read Command
The first one parameter read out is
RXXh Nth Parameter

Set RD9h = 0x00h
DISABLE SPI Read External Register
(SPI Read OFF)

END

Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.18. Set EXTC (DDh)

DDh Get External Register for SPI
W/R D/ICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 0 1 1 1 0 1 DD
1 Parameter | 1 1 T 0 0 0 0 0 0 0 BIC- 1 00
EXTC_EN:

This command is usedto enable Allinterface to write the level 2 commands.

Turn on the level 2 commands if setting EXTC_EN=1.

Description
P Turn off the level 2 commands if setting EXTC_EN=0.

Restriction None

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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5.3.19. NV Memory Program Setting (DEh)

DEh NV Memory Program Setting
W/R D/CX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 0 1 1 1 1 0 DE
1°' Parameter 1 1 1 0 0 0 0 0 0 0 0 00
2" Parameter 1 1 1 0 0 0 0 0 0 0 0 00
3" Parameter 1 1 1 0 0 0 0 0 0 0 0 00
4™ Parameter 1 1 1 0 0 0 0 0 0 0 0 00
5" Parameter 1 1 1 otp_te_sel[3:0] 0 0 0 0 00

TE/TEL pin output OTP finish flag signal setting (NV memory program use).

otp_te_sel[3:0] : TEHTEL pin output OTP finish flag signal setting.

reg_test_te_sel[3:0] TE / TEL pin output

ch TE / TEL pin output OTP finish flag signal
( output signal can be selected by otp_finish_flag_sel[1:0] (RF8h P9) setting )

Description

others Reserved

Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.20. Smart Resolution Setting (DFh)

DFh Smart Resolution Setting
WI/R D/ICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 0 1 1 1 1 1 DF
sreso_
15 Parameter 1 1 1 0 0 0 resng’ Sreeflo 0 0 col_ 01
-9 - num(8]
2" Parameter 1 1 1 sreso_col_num[7:0] 40
reso_gm:

Display resolution setting.

sreso_en :

Smart resolution enable.

sreso_col_num[8:0] :

Description
Horzorital (X) resolution setting for smart resolution.
reg_sreso_en reg_reso_gm Resolution
0 0 320RGBx240
0 1 240RGBx240

X: reg_sreso_col_num[8:0]

Y: 240 (It can be adjusted by NL[6:0] setting)

(X: Don't care)

Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.21. Memory Control (E1h)

Elh Memory Control
W/R D/ICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 1 0 0 0 0 1 El
1°' Parameter 1 1 1 0 0 0 0 0 0 0 0 00
2" Parameter 1 1 1 0 0 1 0 0 0 0 wemode | 20
wemode :
WEMODE=0 : When the transfer number of data exceeds (EC-SC+1)*(EP-SP+1), the exceeding data w ill be ignored.
WEMODE=1 : When the transfer number of data exceeds (EC-SC+1)*(EP-SP+1), the column and page number will be
Description reset, and the exceeding data w ill be w ritten into the follow ing column and page.
Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.22. Positive Gamma Correction (E4h)

E4h Positive Gamma Correction
W/R DICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 1 1 1 1 0 0 1 0 0 E4
1°' Parameter 1 1 1 0 0 0 0 VPO[3:0] 00
2" Parameter 1 1 1 0 0 VP1[5:0] 05
3" Parameter 1 1 1 0 0 VP2[5:0] 12
4™ Parameter 1 1 1 0 0 0 0o | VP4[3:0] 09
5" Parameter 1 1 1 0 0 0 VP6[4:0] 17
6" Parameter 1 1 1 0 0 0 o | VP13[3:0] 08
7" Parameter 1 1 1 0 VP20[6:0] 40
8™ Parameter 1 1 1 VP36[3:0] | VP27[3:0] 55
9" parameter 1 1 1 0 VP43[6:0] 50
10™ Parameter 1 1 1 0 0 0 o | VP50[3:0] 04
11" Parameter 1 1 1 0 0 0 VP57[4:0] 0A
12" parameter 1 1 1 0 0 0 0 | VP59[3:0] 07
13" Parameter 1 1 1 0 0 VP61[5:0] 21
14" Parameter 1 1 1 0 0 VP62[5:0] 24
15" Parameter 1 1 1 0 0 0 o | VP63[3:0] oD

Set the gray scale voltage to adjust the gamma characteristics of the TFT panel.
Description
Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.23. Negative Gamma Correction (E5h)

E5h Negative Gamma Correction
W/R DICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 1 1 1 1 0 0 1 0 1 BE5
1°' Parameter 1 1 1 0 0 0 0 VNO[3:0] 00
2" Parameter 1 1 1 0 0 VN1[5:0] 05
3" Parameter 1 1 1 0 0 VN2[5:0] 11
4™ Parameter 1 1 1 0 0 0 0o | VN4[3:0] 09
5" Parameter 1 1 1 0 0 0 VN6[4:0] 17
6" Parameter 1 1 1 0 0 0 o | VN13[3:0] 09
7" Parameter 1 1 1 0 VN20[6:0] 40
8™ Parameter 1 1 1 VN36[3:0] | VN27[3:0] 46
9" parameter 1 1 1 0 VN43[6:0] 4E
10™ Parameter 1 1 1 0 0 0 o | VN50[3:0] 08
11" Parameter 1 1 1 0 0 0 VN57[4:0] OF
12" Parameter 1 1 1 0 0 0 o | VN59[3:0] oC
13" Parameter 1 1 1 0 0 VN61[5:0] 21
14" Parameter 1 1 1 0 0 VN62[5:0] 25
15" Parameter 1 1 1 0 0 0 o | VN63[3:0] oD

Set the gray scale voltage to adjust the gamma characteristics of the TFT panel.
Description
Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.24. Backlight Control 1 (E8h)

E8h Backlight Control 1
W/R D/ICX [ RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 1 0 0 0 E8
1°' Parameter 1 1 1 1 1 1 1 1 1 1 1 FF
2" Parameter 1 1 1 0 0 0 0 pwm_pol [ 00
pwm_pol :
The bit is used to define polarity of LEDPWM signal.
BL PWM_POL PWM Output Signal
(Cmd. 53h) - put =19
0 0 Alw ays Low
0 1 Alw ays High
1 0 Original Polarity of PWM Signal
1 1 Inversed Polarity of PWM Signal
Description
Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.25. Backlight Control 2 (E9h)

ESh Backlight Control 2
W/R DICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 0 1 0 0 1 E9
1% Parameter 1 1 THRES_MOV([3:0] THRES_STILL[3:0] BB
2" Parameter 1 1 1 0 0 | 0o | 0 THRES_UI[3:0] 0B

THRES_MOV[3:0] :
These bits are used to setthe percentage of grayscale data accumulate histogram value in the moving image mode. This

ratio of maximum number of pixels that makes display image w hite (=data “255”) to the total of pixels by image processing.

THRES_ MOV [3:0] Description THRES MOV [3:0] Description
4'0h 99% 4'8h 84%
41h 98% 4'9h 82%
4’2h 96% 4’Ah 80%
4'3h 94% 4'Bh 78%
4'4h 92% 4'Ch 76%
4'5h 90% 4'Dh 74%
4'6h 88% 4’Eh 72%
4'7h 86% 4'Fh 70%

THRES_STILL[3:0] :
Description These bits are used to set the percentage of grayscale data accumulate histogram value in the still picture mode. This ratio of

maximum number of pixels that makes display image w hite (=data “255”) to the total of pixels by image processing.

THRES_STILL [3:0] Description THRES_STILL [3:0] Description
4°0h 99% 4’8h 84%
41h 98% 49h 82%
42h 96% 4’Ah 80%
4’3h 94% 4’Bh 78%
4'4h 92% 4'Ch 76%
4’5h 90% 4'Dh 74%
4’6h 88% 4’Eh 72%
4'7h 86% 4Fh 70%
THRES_UI[3:0] :

These bits are used to set the percentage of grayscale data accumulate histogram value in the user interface (Ul) mode. This

ratio of maximum number of pixels that makes display image w hite (=data “255”) to the total of pixels by image processing.

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 252 of 320



ILITEK a-Si TET LCD Sin ip Dri
i Love fnovalior - gle Chip Driver
320RGBx240 Resolution and 262K color IL19342

THRES Ul [3:0] Description THRES Ul [3:0] Description
4'0h 99% 4'8h 84%
4'1h 98% 4'9h 82%
4'2h 96% 4'Ah 80%
4'3h 94% 4'Bh 78%
4'4h 92% 4'Ch 76%
4’5h 90% 4'Dh 74%
4'6h 88% 4’Eh 72%
4'7h 86% 4'Fh 70%

Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.26. Backlight Control 3 (EAh)

EAh Backlight Control 3
W/R DICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 0 1 0 1 0 EA
1% Parameter 1 1 DTH_MOV([3:0] DTH_STILL[3:0] A8
2" Parameter 1 1 1 0 0 | o [ o0 DTH_UI[3:0] 03

DTH_MOV[3:0] :

ditherratio for moving image mode.

This parameter is used setthe minimum limitation of grayscale threshold value.

This register setting will limitthe minimum Dth value in moving image mode to prevent the displayimage from

being too white and the displayquality is not acceptable.

DTH_MOV [3:0] Description DTH MV [3:0] Description
4'0h 224 4'8h 192
4'1h 220 4'9h 188
4'2h 216 4’Ah 184
4'3h 212 4’Bh 180
4'4h 208 4'Ch 176
4'5h 204 4'Dh 172
4'6h 200 4’Eh 168
4'7h 196 4'Fh 164

Description
DTH_STILL[3:0] :

ditherratio for still picture mode.

This parameter is used setthe minimum limitation of grayscale threshold value.

This register setting will limitthe minimum Dth value in still picture mode to prevent the displayimage from

being too white and the displayquality is not acceptable.

DTH_STILL [3:0] Description DTH_STILL [3:0] Description
4°0h 224 4'8h 192
4'1h 220 4'9h 188
4'2h 216 4'Ah 184
4’3h 212 4’Bh 180
4'4h 208 4’Ch 176
4'5h 204 4'Dh 172
4'6h 200 4'Eh 168
4'7h 196 4'Fh 164

The information contained herein is the exclusive property of ILI Technology Corp. and shall not be distributed,
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DTH_UI[3:0] :

ditherratio for Userlcon(Ul) image mode.

This parameter is used setthe minimum limitation of grayscale threshold value.

This register setting will limitthe minimum Dth value in UserIcon(Ul)image mode to prevent the displayimage

from being too white and the displayquality is not acceptable.

DTH Ul [3:0] Description DTH Ul [3:0] Description
4’0h 252 4’8h 220
41h 248 4’9h 216
4'2h 244 4’Ah 212
4’3h 240 4'Bh 208
4'4h 236 4'Ch 204
4’5h 232 4’Dh 200
4’6h 228 4’Eh 196
4'7h 224 4’Fh 192
Transmittance
A
» Gray Scales
DTH 255
Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.27. Backlight Control 4 (EBh)

EBh Backlight Control 4
W/R D/ICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 1 0 1 0 1 1 EB
1°' Parameter 1 1 1 cabc_dim_mov([2:0] 0 cabc_dim_still[2:0] 43
2" Parameter 1 1 1 cabc_dim_min[3:0] 0 cabc_dim_ui[2:0] 02

cabc_dim_mov[2:0] :

This parameteris used to setthe transition time of brightnesslevel in movingimage mode to avoid the sharp

brightness transition on vision.

cabc_dim _mov [2:0] Description
3'0h 1~2 frames
31h 1~3 frames
3'2h 2~6 frames
3'3h 4~12 frames
34h 8~24 frames
3'5h 16~48 frames
3'6h 32~96 frames
37h 64~192 frames

cabc_dim_still[2:0] :

Descrinti This parameteris used to setthe transition time of brightness level in still picture mode to avoid the sharp
scription

brightness transition on vision.

cabc_dim_still [2:0] Description
3'0h 1~2 frames
3'1h 1~3 frames
32h 2~6 frames
3'3h 4~12 frames
34h 8~24 frames
3'5h 16~48 frames
3'6h 32~96 frames
3'7h 64~192 frames

cabc_dim _ui[2:0] :

This parameteris used to setthe transition time of brightnesslevel in Userlcon(Ul) image mode to avoid the

sharp brightness transition on vision.
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cabc_dim ui[2:0] Description
3'0h 1~2 frames
3"1h 1~-3 frames
32h 2~6 frames
3'3h 4~12 frames
3'4h 8~24 frames
3'5h 16~48 frames
3'6h 32~96 frames
37h 64~192 frames

Brightness =B

DIM2[2:0] Brightness =C

Brightness =A

»

DIM1[2:0]

< »

DIM1[2:0]
— — Time
Transition Transition
time time

cabc_dim_min[3:0] :
This parameteris used to setthe threshold of brightness change.

When the brightnesstransition difference is smallerthan cabc_dim_min[3:0], the brightness transition will be
ignored.

For example :

If | brightness B — brightness A| < cabc_dim_min[3:0], the brightnesstransition will be ignored and keep the
brightness A.

Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.28. Backlight Control 5 (ECh)

ECh Backlight Control 5
W/R D/ICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 i 1 1 1 0 1 1 0 0 EC
1°' Parameter 1 1 1 PWM_DN[7:0] DO
PWM_DIV [7:0] :

PWM_OUT output frequency control. This command is used to adjustthe PWM w aveformfrequency of PWM_OUT. The

PWM frequency can be calculated by using the follow ing equation.

f _ 16MHz
PWM_OUT —
- (PWM_DIV7 : 0] +1) x 255
PWM DNV [7:0] fpwwm our
) 12.549 KHz

Description gha

i i

8'hFC 248Hz

8'hFD 247Hz

fewm_our

or L L

ton torr

Note: The output frequency tolerance of internal frequency divider in CABC is £10%

Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.29. ID code setting (EFh)

EFh ID code setting
wW DICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 1 0 1 1 1 1 EF
1°' Parameter 1 1 1 REG_ID1[7:0] E3
2" Parameter 1 1 1 REG_ID2[7:0] 00
3" Parameter 1 1 1 REG_ID3[7:0] 00

REG_ID1[7:0] :

ID1 code setting (Setting data map to RDAh P1, reading ID1[7:0] code from RDAh P1)

REG_ID2[7:0] :

Description ID2 code setting (Setting data map to RDBh P1, reading ID2[7:0] code fromRDBh P1)

REG_ID3[7:0] :

ID3 code setting (Setting data map to RDCh P1, reading ID3[7:0] code fromRDCh P1)

Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.30. NV Memory Control and Status Read (F8h)

F8h NV Memory Control and Status Read
W/R D/ICX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 1 1 1 0 0 0 F8
1°' Parameter 1 1 1 0 0 0 0 0 0 0 0 00
2" Parameter 1 1 1 0 0 0 1 0 0 0 0 10
3" Parameter 1 1 1 0 0 0 1 0 0 1 0 12
4™ Parameter 1 1 1 0 0 0 0 0 0 0 0 00
5" Parameter 1 1 1 0 0 0 0 0 0 0 0 00
6" Parameter 1 1 1 0 0 0 0 0 0 0 0 00
7" Parameter 1 1 1 0 0 0 0 0 0 0 0 00
8" Parameter prog_ | prog_fini
(R 1 1 T finish | sh_fail 0 0 0 0 0 0 00
9" Parameter otp_finish_flag_sel
(WIR) 1 1 1 0 0 0 0 0 0 [1:0] 00
prog_finish:
OTP program finish and pass flag
prog_finish_fail :
OTP program finish and fail flag
OTP program status (by reading data)
prog_finish prog_finish_fail Description
1 0 OTP program finish and pass
o 0 1 OTP program finish and fail
Description
otp_finish_flag_sel[1:0] :
OTP flag signal selection, it can output fromTE/TEL pin by otp_te_sel[3:0] setting.
otp_finish_flag_sel[1:0] Description
2'b00 OTP busy
2’b10 OTP program finish and pass
Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.31. NV Memory Control (F9h)

Foh NV Memory Control
W/R D/ICX [ RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 1 1 1 0 0 1 F9
mtp_pu
1! Parameter 1 1 1 0 0 0 0 0 0 0 mp_set_| 00
en

mtp_pump_set_en :
VGL selection when OTP program
1'b0: VGL for normal display

Description
1'b1: VGL for OTP program (VGL = Typical OTP program voltage)

Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.32. NV Memory Write(FDh)

FDh NV Memory Write
W D/ICX [ RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 1 1 1 1 0 1 FD
1°' Parameter 1 1 1 pgm_adr[7:0] 00
2" Parameter 1 1 1 pgm_adr[15:8] 00
3" Parameter 1 1 1 pgm_data[7:0] XX
This command is used to programthe NV memory data. After a successful NV memory programming operation, the
information of PGM_DATA [7:0] will programmed to NV memory.
pgm_adr[15:0] :
The programmed address.
The selectbits of ID1, ID2, ID3 ,VCOM , MADCTL and Gamma OTP programming.
pgm_data[7:0] :
The programmed data.
Programmed
Pﬁ'i"gé]DR PGM_DATA [7:0] NV Memory ithcé
’ Selection
] . . D1 RDAh P1
0038h ID1[7:0] OTP program 1st time (ID1 can be programmed 2 times) programming | REFh P1
] . . D1 RDAh P1
003%h ID1[7:0] OTP program 2nd time (ID1 can be programmed 2 times) programming | REFh P1
] . . D2 RDBh P1
003Ah ID2[7:0] OTP program 1st time (ID2 can be programmed 2 times) programming | REFh P2
] . . D2 RDBh P1
003Bh ID2[7:0] OTP program 2nd time (ID2 can be programmed 2 times) programming | REFh P2
j . . D3 RDCh P1
Description 003Ch ID3[7:0] OTP program 1st time (ID3 can be programmed 2 times) programming | REFh P3
j . . ID3 RDCh P1
003Dh ID3[7:0] OTP program 2nd time (ID3 can be programmed 2 times) programming | REFh P3
] . . VCOM
0040h VCOM[6:0] OTP program 1st time (VCOM can be programmed 3 times) programming RC8h P1
} . . VCOM
0041h VCOM[6:0] OTP program 2nd time (VCOM can be programmed 3 times) programming RC8h P1
0042h VCOM[6:0] OTP program 3rd time (VCOM can be programmed 3 times) VCOM. RC8h P1
programming
MADCTL
MY MX MV ML BGR -
003Eh 5 S 5 = = 0 0 0 EOR RD5h P1
EOR EOR EOR EOR EOR programming
MADCTL
MY _ MX_ MV_ ML_ BGR_ -
003Fh EOR EOR EOR EOR EOR 0 0 0 EOR RD5h P1
programming
(MA L_EOR can be programmed 2 times, 1st time set 003Eh , 2nd time set 003Fh )
0043h 0 0 0 0 | VP0[3:0] RE4h P1
0044h 0 0 VP1[5:0] RE4h P2
0045h 0 0 VP2[5:0] RE4h P3
0046h 0 0 0 0 | VP4[3:0] RE4h P4
0047h 0 0 0 VP6[4:0] (Positive RE4h P5
0048h 0 0 0 0 VP13[3:0] gjr’m% RE4h P6
0049h 0 VP20[6:0] programming | RE4h P7
004Ah VP36[3:0] | VP27[3:0] RE4h P8
004Bh VP43[6:0] RE4h P9
004Ch 0 0 0 0 | VP50[3:0] RE4h P10
004Dh 0 0 0 VP57[4:0] EE4h P11
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004Eh 0 0 0o | o | VP59[3:0] RE4h P12
004Fh 0 0 VP61[5:0] RE4h P13
0050h 0 0 VP62[5:0] RE4h P14
0051h 0 0 o | o | VP63[3:0] RE4h P15
0052h 0 0 o | o | VPO[3:0] RE5h P1
0053h 0 0 VP1[5:0] RE5h P2
0054h 0 0 VP2[5:0] RE5h P3
0055h 0 0 0 0 | VPA[3:.0] RESh P4
0056h 0 0 0 VP6[4:0] RE5h P5
0057h 0 0 0 0 | VP13[3:0] RE5h P6
0058h 0 VP20[6:0] (Negative RE5h P7
0059n VP36[3:0] | VP27[3:0] S:I:Tt‘r':)‘f; RE5h P8
005Ah 0 VP43[6:0] programming | RESh P9
005Bh 0 0 0 0 | VP50[3:0] RE5h P10
005Ch 0 0 0 VP57[4:0] RE5h P11
005Dh 0 0 0 0 | VP59[3:0] RE5h P12
005Eh 0 0 VP61[5:0] RE5h P13
005Fh 0 0 VP62[5:0] RESh P14
0060h 0 0 0 0 | VP63[3:0] RE5h P15
(Positive/Negative Gamma Control can be programmed 1 time)
Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)

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 263 of 320




IL ITEK a-Si TFT LCD Single Chip Driver | L |9342

v movaron 320RGBx240 Resolution and 262K color

5.3.33. NV Memory Protection Key (FEh)

FEh NV Memory Protection Key
W D/ICX [ RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 1 1 1 1 1 0 FE
1°' Parameter 1 1 1 key[23:16] 55
2" Parameter 1 1 1 key[15:8] AA
3" Parameter 1 1 1 key[7:0] 66
KEY [23:0]:
NV memory programming protection key. Whenwriting programming data, this register must be set 0xX55AA66h to enable NV
Description memory programming. If this register is not w ritten with 0Ox55AA66h, then NV memory programming w ill be aborted.
Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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5.3.34. NV Memory Status Read(FFh)

FFh NV Memory Status Read
R D/ICX [ RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 1 1 1 1 1 1 FF
1°' Parameter 1 1 1 X X X X X X X X X
2" Parameter 1 1 1 0 0 0 0 0 0 0 0 00
3" Parameter 1 1 1 madctrl_mark[1:0] id3_mark[1:0] id2_mark[1:0] id1_mark[1:0] 00
th gamma .
4" Parameter 1 1 1 0 0 0 " mark 0 vem_mark[2:0] 00
Id1_mark[1:0]/id2_mark[1:0] /id3_mark [1:0] /madctrl_mark [1:0] :
NV memory program record. The bits wiillincrease “+1” automatically after w riting the PGM_DATA [7:0] to NV memory.
IdI_mark [1:0] /id2_mark [1:0] Description
Id3_mark [1:0] / madctrl_mark [1:0] scriptio
Status Availability
0 0 No Programmed
Programmed 1 time
1 1 Programmed 2 times
vem_mark [2:0] :
NV memory program record. The bits wiillincrease “+1” automatically after w riting the PGM_DATA [7:0] to NV memory.
vem_mark [2:0] Description
Status Availability
Description o[oTJo No Programmed
0 0 1 Programmed 1 time
0 1 1 Programmed 2 times
1 1 1 Programmed 3 times
gamma_mark :
NV memory program record. The bits wiillincrease “+1” automatically after w riting the PGM_DATA [7:0] to NV memory.
gamma_mark Description
Status Availability
0 No Programmed
1 Programmed 1 time
Note : 1stParameter : Dummy Read
Restriction Accesswhen EXTC_EN=1 (Set RDDh=01)
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6. Display Data RAM

6.1. Configuration
The display data RAM stores display dots and consists of 1,382,400 bits (320x18x240 bits). There is no restriction

on access to the RAM even when the display data on the same address is loaded to DAC. There will be no
abnormal visible effect on the display when there is a simultaneous panel read and interface read or write display

data to the same location of the frame memory.

MPU Interface

\ Column .Counter
8

Panel Side

Y

" —
0 .
& |6 3
S ¢ 320x240x18-hit 0% T
(@) C, .
o Frame Memory o 5
5 &
o}

N

/

Interface Side

| Line Latch (320ch |

A Yy Y Y Y Y VY Yy VYV Y Y Y Y YVY
[ Color Inversion |

VVVYVVVYVVYVYVVVVYVY

[ DAC(320ch ) |

YV VYV V V VYV VYYVYVYVYYYVYY

I Amp (320ch ) |

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 266 of 320




ILITEK a-Si TFT LCD Sin ip Dri
i Love fnovalior - gle Chip Driver
320RGBx240 Resolution and 262K color IL |9342

6.2. Memory to Display Address Mapping

6.2.1. Normal Display ON or Partial Mode ON, Vertical Scroll Mode OFF
In this mode, the content of frame memory within an area where column pointer is 0000h to 013Fh and page
pointer is 0000h to 00EFh is displayed.

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

320 Columns 320 Columns
AL NG

4 A 4 h

<] []

(o i g

& @

¥ = =

L~
00| o1f 02] 03] 04 05| | ouj ovf ow] ox] ov| oz 00| o01] 02] 03| 04 05| |OU oVv] 0 0x| oy] oz
10] 11] 12| 13| 14 | 1 x| 1| 1z 10] 11 12] 13| 14 iv] 1 1X| 1Y) 1z
20] 21] 22} 23 W 2Xx| 2y 2zZ 20| 211 22| 23 2 2X| 2v] 2z
30| 31] 32 3X| 3| Z 30| 31] 32 3X| 3Y] 3Z
240 320 X240X 18Bits 320 X240 X 18Bits
Lines Frame Memory LCD Panel
WOl w1 W2 wXxi wy] w7 wWol wil W2 WY WY W4
X0 X1] X2 XW XX] XY} XZ| XO0) X1| X2 XW XX] XY] XZ
YOJ Y1] Y2| Y3 YV YW YX] YVY] YZ] YO} Y1 Y2] Y3 YV YW YX] YY] YZ
\ Zoy z1) z2| z3 Z4| | zZUl zv] ZW zX| zY] zZ Zo| z1) z2| z3 Z4| |ZU ZVl| ZW ZX] zY| zZ]
\ J
e
320 Columns
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6.2.2. Vertical Scroll Mode
There is a vertical scrolling mode, which is determined by the commands “Vertical Scrolling Definition” (33h) and
“Vertical Scrolling Start Address” (37h).

The Vertical Scroll Mode function is explained by these examples in the following.

TEA=2, VSA=238, BEA=0 when MADCTL ML bit=0

iQ Ld

oo o1] o2] 03] o4 05| I ou| ov| ow] ox] ov] oz oof o1] 02| 03] 04 05| I ou] ov] ow] ox| ov] oz
Top fixed area’
10] 11] 12] 13] 14 ) aw] 1x] 1v] 1z 10) 11] 12] 13] 14 1v] 1w x| 1v] 1z
- -
20] 21] 22] 23 2wl 2x] 2v] 2z 30f 31] 32] 33 3w] 3x] 3v] 3z
30| 31] 32 3x| 3v] 3z Scroll Pointer = 03h a0f a1] 42 ax| av] az
320 X 240 X 18Bits 320 X240 X 18Bits
Frame Memory LCD Panel
ScroHavea< > Scroll area
wol w1l w2] wx] wy] wz] x0) x1] x2 xx| xy| xz =238lines
xof x1] x2 xw xx| xv| xz vo] vi] vz yw] vx] vv| vz
vol vi] v2| v3 | vy vx| vv] vz 20| z1| z2] z3 vl 2 zx| zv] zz
o) z21] 22| z3 z4| I zu] zv] 2 zx] zv] zzj\—EER 20| 21] 22 23 24| I 2u] 2v] 2w 2x] 2v] 2z f—EER
A -
TFA=2, VSA=236, BFA=2 when MADCTL ML bit=0
:
(Ll
i
oo o1] o2] 03] o4 05| I ou| ov] ow] ox] ov] oz oof o1] 02| 03] 04 05| I ou] ov] ow] ox| ov] oz
Top fixed area’
10] 11] 12] 13] 14 ) aw] 1x] 1v] 1z 10) 11] 12] 13] 14 1v] 1w x| 1v] 1z
—— = —
20] 21] 22] 23 2wl 2x] 2v] 2z 30f 31] 32] 33 3w] 3x] 3v] 3z
30| 31] 32 3x] 3v| 3z Scroll Pointer = 03h a0 41] 42 ax| av] az
Scroll area
320 X 240 X 18Bits 320 X240 X 18Bits v
Scroll area<{ Frame Memory LCD Panel =236 lines
wol w1l w2l wx] wy] wz] x0) x1] x2 xx| xv| xz
xof x1] x2 xw xx| xv| xz vo] vi] vz yw] vx| vv| vz 2
vol vi] v2| v3 vl vy vx| vv] vz 20| z1] z2] z3 vl 2 zx| zv] zz
Botton fixed are
o) z21] 22| z3 z4| I z2u] zv] 2 zx] zv] zzj\—EER 20| 21] 22 23 24| I 2u] 2v] 2w 2x] 2v] 2z f\—EER
TFA=0, VSA=236. BFA=4 when MADCTL ML bit=0
[<]
ILLJf
]
B
— ~
00§ 01} 02§ 03] 04] 05 oul ovj o 0Xj oyj 0z 00) 01§ 02§ 03§ 04] 05 ouj ov] O 0X|] oY | 0z
10] 11] 12] 13) 14 v | awg ix} 1v) 1z 10] 11] 12) 13§ 14 1v] iwg ax) 1v] 1z
20] 21] 22 23 2] 2x} 2v] 2z 30] 31] 32f 33 3w] 3x] 3v| 3z Scroll area
Scroll area <, 30| s1f 32 3x| 3v| 3z a0] a1 a2 x| av| az L= 23
320 X 240 X 18Bits [ ———— 320 X240 X18Bits
Frame Memory croll Pointer= LCD Panel
_________ _/
WOl W1l W2 WX WY] Wz X0 X1 X2 XX) XY | XZ
xo] x1f x2 x| xx] xv| xz vol vif vz ywl vx] vy | vz
Botton fixed area’
vol vif vz v3 vl yw x| vy] vz 20| z1| z2| z3 zvl W zx| zv| zz
o) z1| z2] z3 Z4I I zu| zv] 2z zx] zv| zz 20| 21] 22| 23 24I I 20 2v] 2w} 2x] 2v] 2z

Note: When Vertical Scrolling Definition Parameters (TFA+VSA+BFA) # 240, Scrolling Mode is undefined.
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6.2.3. Vertical Scroll Example

6.2.4. Casel: TFA+VSA+BFA < 240

This setting is prohibited, unless unexpected picture will be shown.

6.2.5. Case2: TFA+VSA+BFA = 240 (Rolling Scrolling)

The operation of Rolling Scrolling is explained by these examples in the following.

| When TFA=0, VSA=240, BFA=0, VSCRSADD=40 and MADCTL ML D4 bit =1 |

Memory
Physical

Axis
(0,0

VSCRSADD

——— e — a1

Memory

Physical
Axis

(0,0)

VSCRSADD

Memory

Physical
Axis

(0.0)

Increment
VSCRSADD

VSCRSADD

Display
Axis
0,0

Display
Axis

Display

Axis

(0,0)
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| When TFA=30, VSA=210, BFA=0, VSCRSADD=80 and MADCTL ML bit=0

Memory Physical Line Pointer Display
Physical Axis
Axis (0,0

0.9

|
|
|
|
|
|
|
|
I
|
TFA :
t
|
|
|
|
|
|
|

>
»

[y

el N o

VSCRSADD

Y

- | | _
Memory : | Dlsplay
Physical | : AXis

Axis I I (0,0
(0,0) : !
I |
| I
|
|
1
|
VSCRSADD :
1
|
! TFA
TFA 1
|
Increment
VSCRSADD
T o T T !

—_— Physical Line Pointer | -
Memory ! Display
Physical : Axis

Axis | (0,0
| L WY |
|
|

TFA

|
|
l
|
©.0) !
| |
VSCRSADD : ¥> w :
a s
. l
| T
| |
| |

T
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6.3. MCUto memorywrite/read direction

The data is written in the order illustrated above. The Counter which dictates where in the physical memory the

data is to be written is controlled by “Memory Data Access Control” Command, Bits D5, D6, and D7 as described

Data stream from MCU is
like this figure

below.
MADCTL
: :
Virtual Physical Pointer Translator
Virtual (0,0) when D5=" 0" ~ Virtual (0,0) when D5=" 0"or " 1",
or” 1", D6=" 0", D7=" 0" D6=" 1",D7=" 0"
Physical Column Pointer
2 (0,0 (319,0)
<
@,
o
]
I s — )
& Physical axes
D
o
=
=1
g (0,239) (319,239)
Virtual (0,0) when D5=" 0"or " 1", Virtual (0,0) when D5=" 0" or " 1",
D6=" 0", D7=" 1" D6=" 1", D7=" 1"
D5 D6 D7 CASET PASET
0 0 0 Direct to Physical Column Pointer Direct to Physical Page Pointer
0 0 1 Direct to Physical Column Pointer Direct to (239-Physical Page Pointer)
0 1 0 Direct to (319-Physical Column Pointer) | Direct to Physical Page Pointer
0 1 1 Direct to (319-Physical Column Pointer) | Direct to (239-Physical Page Pointer)
1 0 0 Direct to Physical Page Pointer Direct to Physical Column Pointer
1 0 1 Direct to (239-Physical Page Pointer) Direct to Physical Column Pointer
1 1 0 Direct to Physical Page Pointer Direct to (319-Physical Column Pointer)
1 1 1 Direct to (239-Physical Page Pointer) Direct to (319-Physical Column Pointer)
Condition Column Counter Page counter

When RAMWR/RAMRD command is accepted

Return to “Start column”

Return to “Start Page”

Complete Pixel Read/Write action

Increment by 1

No change

The Column values is large than “End Column”

Return to “Start column”

Increment by 1

The Page counter is large than “End Page”

Return to “Start column”

Return to “Start Page”

Note:

Data is always written to the Frame Memory in the same order, regardless of the Memory Write Direction set by
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MADCTL bits D7, D6 and D5. The write order for each pixel unit is

D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
G5 G4 G3 G2 Gl GO

One pixel unit represents 1 column and 1 page counter value on the Frame Memory.

MADCTR
Display Data Parameter Image in the Memory . .
Direction (MCU) Image in the Driver (Frame Memory)
MV | MX | MY
B] [ Memory(0,0) |-
— =T —
— = —_
Normal 0 0 0 = :I: —— - Counter(0,0)
_.;""'}I-E
a1 Memory(0,0) '—V —T__»IE
—— — e
Y-Miror o o] 1 ——I-r:: e e
= — =
= ———— > | |—> ——————>
> FE Counter(0,0) B
] — Memory(0,0) | > fem——— [B] «{ Counter(0,0) |
= —— ==
X-Mirror 0 1 0 ::I_-E:: —r ==
_L——_WE —EFL__
Bl _ Memory(0,0) _EJ<7_—-—
X-Mirror —= _~—— | > ———
i o 1] 1 — =="m=y _
Y-Mirror ::I::__ — ol
______ FE === ﬁ 4_‘ Counter(0,0)
_B! Memor(0,0) '—b
e
XY | ]l Al A~ | b= /
1 0 0 — S —
Exchange = :I: ——— Counter(0,0)
——I=
Memory(0,0) '—»
| B] —
X-Y =
Exchange 1 0 1 = —I-_‘ -
Y-Mirror ==
______ ] Counter(0,0) b—»
| E
B! — Memory(©,0) |- | counter0,) |
X-Y = —
Exchange 1 1 0 = —I_i_ —
X-Mirror ——
__LH-E
Exchange 1 1 1 == :Z —
X-Mirror e
Y-Mirror | | | | === >t <« Counter(0,0) |
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7. Tearing Effect Output

The Tearing Effect output line supplies to the MCU a Panel synchronization signal. This signal can be enabled or
disabled by the Tearing Effect Line Off & On commands. The mode of the Tearing Effect Signal is defined by the
parameter of the Tearing Effect Line Off & On commands.

The signal can be used by the MCU to synchronize Frame Memory Writing when displaying video images.

7.1. Tearing EffectLine Modes

Mode 1, the Tearing Effect Output signal consists of V-Sync information only:

tvdl | tvdh

‘4
€

A 4
A
A

Vertical Time Scale

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

Mode 2, the tearing effect output signal consists of V-Sync and H-Sync information; there is one V-sync and 240

H-sync pulses per field:

V-Sync
Invisible - 240th
; L
Line Ine Line

thdh = The LCD display is not updated from the Frame Memory.

thdl = The LCD display is updated from the Frame Memory (except Invisible Line — see abowe).

Bottom Line | '

1% Line

A I_l
reeoien [| ¥ FL FLFE FE P 1 T1 ML T 1 J1 T

TE (mode 1)

Note: During Sleep In Mode, the Tearing Effect Output Pin is active Low.
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7.2. Tearing EffectLine Timings

The tearing effect signal is described below:

‘ tyal tvdn

Vertical Timing / || II ||

Horizontal Timing

A4
A

A

AC characteristics of Tearing Effect Signal (Frame Rate = 60Hz)

Symbol | Parameter Min. | Typ. | Max. [ Unit [ Description
tvdl Vertical timing low duration -- - -- ms
tvdn Vertical timing high duration 1000 - -- us
thal Horizontal timing low duration -- -- -- us
thdn Horizontal timing high duration -- -- 500 us

Note:
1. The timings in Table as above apply when MADCTL D4=0 and D4=1
2. The signal’s rise and fall times (tf, tr) are stipulated to be equal to or less than 15ns.

tr tf

0% 80%

20% 20% K

The Tearing Effect Output Line is fed back tothe MCU and should be used to awoid Tearing Effect.
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8. Sleep Out — Command and Self-Diagnostic Functions of the
Display Module

8.1. Register loading Detection

Sleep Out-command (Command “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 EV Memory(or similar device) to
registers of the display controller is working properly.

If the register loading detection is successfully, there is inverted (= increased by 1) a hit, which is defined in
command “Read Display Self-Diagnostic Result (OFh)” (= RDDSDR) (The used bit of this command is D7). If it is

failure, this bit (D7) is not inverted (= not increased by 1).

The flow chart for this internal function is following:

Power on sequence

HW reset
SW reset
> Sleep IN (10h)
i \ 4 \ 4
Sleep OUT SleepIN | RDDSDR(0Fh)'s D7 =0
mode mode
\ 4 \ 4
Sleep OUT (11h)
y
Register Loading Detection
<€—ON
_<
m
n
v
D7 inverted
v
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8.2. Functionality Detection
Sleep Out-command (Command “Sleep Out (11h)”) is a trigger for an internal function of the display module, which

indicates, if the display module is still running and meets functionality requirements.

The internal function (= the display controller) is comparing, if the display module is still meeting functionality
requirements (e.g. booster voltage levels, timings, etc.) If functionality requirement is met, there is an inverted (=
increased by 1) bit, which defined in command “Read Display Self- Diagnostic Result (OFh)’ (= RDDSDR) (The
used bit of this command is D6). If functionality requirement is not same, this bit (D6) is not inverted (= increased by

1). The flow chart for this internal function is shown as below.

The flow chart for this internal function is following:

Power on sequence

HW reset
SW reset
Sleep IN (10h)
v v Y
,| SleepOUT SleepIN 1 RDDSDR(OFh)'s D6 = ‘0
mode mode
\ 4 Y

Sleep OUT (11h)

y

Check timings, valtage levels
and other functionalities

Is the required
functionality presen®

D6 inverted

Note 1: There is needed 120msec after Sleep Out -command, when there is changing from Sleep In —mode to
Sleep Out -mode, before there is possible to check if User’s functionality requirements are met and a value
of RDDSDR’s D6 is valid. Otherwise, there is 5msec delay for D6’s value, when Sleep Out —command is

sent in Sleep Out -mode.
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9. Power ON/OFF Sequence

9.1. Power On/Off Sequence

CASE
A VCI and IOVCC are sequence-free.
>
Input _:’” 9 dms. <3,
lovece :/ 7 :
e
T1 . ;
VClI ZZ : N
a >
T2
3,4,
RESX !_‘ 6 k
T5
MCU Pin [initial code] RAM DATA |
CASE
B VCI and IOVCC are sequence-free.
/-1 0
Input _: e 2 <5 .
lovce :/ N\
B
T ; ;
VCl /" N
— = « §
T2
T3 €%
> T4
RESX / | | T6 .
T5
MCU Pin Jinitial codel RAM DATA |
T1: IOVCC rise time
T2 : VClrise time
T3 : All Power on to RESX high
T4 : Time of RESX LOW pulse width
T5 : Time of RESX to first command
T6 : Time of RESX to write ram data
Figure 73 The Power ON/OFF Sequence of 2-Power Mode
Symbol description Min. Typ. Max. Unit
CASE A : IOVCC rise time 100 - us
T1
CASE B : IOVCC rise time 100 - us
CASE A : VCl rise time 100 - us
T2
CASE B : VCl rise time 100 - us
T3 All Power on to RESX high 5 - ms
T4 Time of RESX LOW pulse width 10 - - us
T5 Time of RESX to first command 5 - - ms
T6 Time of RESX to write ram data 40 - - ms

Table 33 Power ON / OFF Timming
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9.2. Uncontrolled Power Off

The uncontrolled power off means a situation when e.g. there is removed a battery without the controlled power off
sequence. There will not be any damages for the display module or the display module will not cause any damages
for the host or lines of the interface. At an uncontrolled power off event, ILI9342E will force the display to blank and

will not be any abnormal \isible effects with in 1 second on the display and remains blank until “Power On

Sequence” actives.
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10.Power Level Definition

10.1. Power Levels
6 level modes are defined they are in order of Maximum Power consumption to Minimum Power Consumption:

1. Normal Mode On (full display), Idle Mode Off, Sleep Out.
In this mode, the display is able to show maximum 262,144 colors.
2. Partial Mode On, Idle Mode Off, Sleep Out.
In this mode part of the display is used with maximum 262,144 colors.
3. Normal Mode On (full display), Idle Mode On, Sleep Ouit.
In this mode, the full display area is used but with 8 colors.
4. Partial Mode On, Idle Mode On, Sleep Ouit.
In this mode, part of the display is used but with 8 colors.
5. Sleep In Mode.
In this mode, the DC/DC conwerter, Internal oscillator and panel driver circuit are stopped. Only the MCU
interface and memory can work. Contents of the memory are saved and not lost.
6. Power Off Mode.
In this mode, both VCI and IOVCC are remowved.

Notel: Transition between modes 1-5 is controllable by MCU commands. Mode 6 is entered only when both Power

supplies are removed.
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10.2. Power Flow Chart
Normal display mode ON = NORON
Partial mode ON = PTLON Power ON sequence
Idle mode OFF = IDMOFF HW reset
Sleep OUT = SLPOUT SW reset
Sleep IN = SLPIN .
NORON Sleep OUT SLPIN Sleep IN NORON
Normal display mode ON | "l Normal display mode ON
PTLON Idle mode OFF SLPOUT Idle mode OFF PTLON
A A
IDMON IDMOFF IDMON IDMOFF
A4 Y
Sleep OUT SLPIN Sleep IN P
Normal display mode ON | "l Normal display mode ON [
Idle mode ON " SLPOUT Idle mode ON
N Sleep OUT SLPIN Sleep IN ’
" Partial mode ON B 4 Partial mode ON b
Idle mode OFF - SLPOUT Idle mode OFF
A A
IDMON IDMOFF IDMON IDMOFF
Y A
PTLON | Sleep OUT SLPIN Sleep IN . PTLON
" Partial mode ON 4 Partial mode ON b
NORON Idle mode ON - SLPOUT Idle mode ON NORON

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

mode.

Note 2: There is not any limitation, which is not specified by User, when there is changing from one power mode to

another power mode.
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11.Gamma Curves Selection

ILI9342E provide one gamma curves (Gammaz2.2).

11.1.

Positive Gamma Control (E4h)

Gamma Default Values

VREG10UT
o
16, 4-bit VGPO
DAC,
60R x 1
F 64, 6-bit VGP1
: DAC,
= | _64z | 6ubit VGP2
DAC 2R$ JAR[1:0]
35R x 2% _—
16 4-bit
DAC,
35R X 2 B ————
43R
0 12R xi2 6
10R x 3% 7%
16 >
7 -DAC >
14R x 2 76%
IR 12Rx 3
128 @ VGP20 10R x 2
% % 6
12Rx 7 7%
= 7
130R = DAC, .
31R 8RXx 9 7 ;
= 16, | 4-bit
F DAC
-S>
12Rx 7
1R
128 @ VGP43
7R$ 10R x 2 6
12Rx 3 7%
{ 16 14R x 2
DAC, TR YT
12R x(7 76%
39R ®
.
35R x 2% —_—
164 | 4-bit
DAC %
35R xi2
VGP61 —————
64, | 6-bit 1R$
— DAC,
% 60R x 1
: 64, 6-bit VGP62
3 DAC
60R x 1
16 4-bit VGP63
DAC,
4
VGS1

VGAMMAPO

VGAMMAP1

VGAMMAP2
VGAMMAP3
VGAMMAP4
VGAMMAPS
VGAMMAPG
VGAMMAP[7:12]
VGAMMAP13
VGAMMAP[14:19]
VGAMMAP20
VGAMMAP[21:26]
VGAMMAP27
VGAMMAP[28:35]
VGAMMAP36
VGAMMAP[37:42]
VGAMMAP43
VGAMMAP[44:49]
VGAMMAPS50

VGAMMAP[51:56]
VGAMMAPS57

VGAMMAP58

VGAMMAPS59
VGAMMAPG0
VGAMMAPG61

VGAMMAPG2

VGAMMAPG3
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Negative Gamma Control (E5h)

8Rx 9

130R

39R
128 7_bn> VGN20
7 | DAC

| 4-bit VGAMMAN([21:26]

¢y

LTI

1R x 7 VGAMMAN20

.
Pl

VGAMMAN[14:19]

~
Y

10Rx 2
12Rx 3

14R x 2
VGAMMAN13

164 | 4-bit
7 | pAac

5
A>
T
=

VGS2
T
;;L oo o VGAMMANG3
DAC %
60R x 1
- VGN62
s 64y 6»bn> VGAMMAN62
r DAC
g 60R x 1%
64, | 6-bit VGN61 VGAMMANG1
7 | bAac 2R$ JBALL
6 3R x % VGAMMANG0
4-bit
+E>— VGAMMAN59
47R 35Rx2 VGAMMANSS8
o 32, | s5.pi
43R ‘3‘ +@— - VGAMMANS7
X2
10R x VGAMMAN[51:56]
8Rx 2
%GLE_ i VGAMMANS0
DAC
14R x 2 VGAMMAN43
2R 12Rx 3
1284 | 7-bit VGN43 $ 10R x 2
DAC VGAMMANI([37:42]
7R
% 12Rx 7 VGAMMAN36
| 4-bit
DAC
31RE VGAMMAN27

12Rx 7 VGAMMAN][7:12]
8 32y | 5-bit
3R +£'c>—| VGAMMANG
47R 35Rx 2 VGAMMANS
164 | 4-bit
DAC, VGAMMAN4
35Rx 2 VGAMMAN3
64 6-bit VGN2 1R$
— + DAC VGAMMAN2
% 6OR X 1
H +64 ool e i VGAMMAN1
H DAC
60R X 1
16 A-bit VGNO
DAC VGAMMANO
1

VREG20UT
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Positive polarity

Resister stream

Gamma 64 grayscale voltage calculation formula

VGAMMAPO non VGS1+AVDHP(130R-1R*VPO[3:0])/130R
VGAMMAPL non VGS1+AVDHP(130R-1R*VPO[5:0])/130R
VGAMMAP2 non VGS1+AVDHP(130R-1R*VPO[5:0])/130R
VGAMMAP3 variable VGAMMA P4+(V GAMMP2-V GAMMA P4) *JAP[1:0]
VGAMMAP4 variable VGAMMA P20+(V GAMMA P2-V GAMMA P20)*((40R-1R*V P4[3:0])/47R)
VGAMMAPS variable VGAMMA P6+(V GAMMP4-V GAMMA P6)*JAP[1:0]
VGAMMAPG variable VGAMMA P20+(V GAMMA P2-V GAMMA P20)*((45R- 1R*V P6[4:0])/47R)
VGAMMAP7 variable VGAMMA P13+(V GAMMPG-V GAMMA P13)*JAP[1:0]
VGAMMAPS variable VGAMMA P13+(V GAMMPG-V GAMMA P13)*JAP[1:0]
VGAMMAPY variable VGAMMA P13+(V GAMMPG-V GAMMA P13)*JAP[1:0]
VGAMMAP10 variable VGAMMA P13+(V GAMMPS-V GAMMA P13)*JAP[1:0]
VGAMMAP11 variable VGAMMA P13+(VGAMMPS-V GAMMA P13)*JAP[1:0]
VGAMMAP12 variable VGAMMA P13+(V GAMMPS-V GAMMA P13)*JAP[1:0]
VGAMMAP13 variable VGAMMA P20+(V GAMMA P2-V GAMMA P20)*((17R-1R*V P13[3:0])/47R)
VGAMMAP14 1.4R VGAMMA P20+(V GAMMP13-V GAMMAP20)*(7R)/(8.4R)
VGAMMAP15 1.4R VGAMMA P20+(V GAMMP13-V GAMMA P20)*(5.6R)/(8.4R)
VGAMMAP16 1.2R VGAMMA P20+(V GAMMP13-V GAMMAP20)*(4.4R)/(8.4R)
VGAMMAP17 1.2R VGAMMA P20+(V GAMMP13-V GAMMAP20)*(3.2R)/(8.4R)
VGAMMAP18 1.2R VGAMMA P20+(V GAMMP13-VGAMMAP20)*(2R)/(8.4R)
VGAMMAP19 1R VGAMMA P20+(V GAMMP13-VGAMMAP20)*(1R)/(8.4R)
VGS1+AVDHP(130R-1R*VP20 [6:0])/130R : VP20 [6:0] = 0~63
VGAMMAP20 1R
VGS1+AVDHP(129R-1R*VP20 [6:0])/130R : VP20 [6:0] = 64~127
VGAMMAP21 1.2R VGAMMAP27+(V GAMMP20-V GAMMAP27)*(7.2R)/(8.4R)
VGAMMAP22 1.2R VGAMMA P27+(V GAMMP20-V GAMMAP27)(6R)/(8.4R)
VGAMMAP23 1.2R VGAMMA P27+(V GAMMP20-VGAMMAP27)*(4.8R)/(8.4R)
VGAMMAP24 1.2R VGAMMAP27+(VGAMMP20-V GAMMAP27)*(3.6R)/(8.4R)
VGAMMAP25 1.2R VGAMMAP27+(V GAMMP20-V GAMMAP27)*(2.4R)/(8.4R)
VGAMMAP26 1.2R VGAMMAP27+(VGAMMP20-VGAMMAP27)*(1.2R)/(8.4R)
VGAMMAP27 1.2R VGAMMA P43+(V GAMMA P20-V GAMMA P43)*((32R-1R*V P27[3:0])/39R)
VGAMMAP28 1.2R VGAMMA P36+(V GAMMP27-V GAMMAP36)*(9.6R)/(10.8R)
VGAMMAP29 1.2R VGAMMA P36+(VGAMMP27-V GAMMAP36)*(8.4R)/(10.8R)
VGAMMAP30 1.2R VGAMMA P36+(VGAMMP27-V GAMMAP36)*(7.2R)/(10.8R)
VGAMMAP31 1.2R VGAMMA P36+(VGAMMP27-VGAMMAP36)*(6R)/(10.8R)
VGAMMAP31 1.2R VGAMMA P36+(VGAMMP27-V GAMMAP36)*(4.8R)/(10.8R)
VGAMMAP33 1.2R VGAMMA P36+(VGAMMP27-V GAMMAP36)*(3.6R)/(10.8R)
VGAMMAP34 1.2R VGAMMA P36+(V GAMMP27-V GAMMAP36)*(2.4R)/(10.8R)
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VGAMMAP35 1.2R VGAMMAP36+(VGAMMP27-V GAMMAP36)*(1.2R)/(10.8R)
VGAMMAP36 1.2R VGAMMA P43+(V GAMMA P20-V GAMMA P43)*((16R- 1R*V P36[3:0])/39R)
VGAMMAP31 1.2R VGAMMAP43+(VGAMMP36-V GAMMA P43)*(7.2R)/(8.4R)
VGAMMAP38 1.2R VGAMMAP43+(V GAMMP36-V GAMMA P43)*(6R)/(8.4R)
VGAMMAP39 1.2R VGAMMA P43+(V GAMMP36-V GAMMA P43)*(4.8R)/(8.4R)
VGAMMAP40 1.2R VGAMMA P43+(V GAMMP36-V GAMMA P43)*(3.6R)/(8.4R)
VGAMMAP41 1.2R VGAMMA P43+(V GAMMP36-V GAMMAP43)*(2.4R)/(8.4R)
VGAMMAP42 1.2R VGAMMA P43+(V GAMMP36-V GAMMAP43)*(1.2R)/(8.4R)
VGS1+AVDHP(130R-1R*VP43 [6:0])/130R : VP43 [6:0] = 0~63
VGAMMAP43 1.2R
VGS1+AVDHP(129R-1R*VP43 [6:0])/130R : VP43 [6:0] = 64~127
VGAMMAP44 1R VGAMMAP50+(V GAMMPA3-V GAMMA P50)*(7.4R)/(8.4R)
VGAMMAP45 1R VGAMMAP50+(V GAMMPA3-V GAMMA P50)*(6.4R)/(8.4R)
VGAMMAP46 1.2R VGAMMA P50+(V GAMMP43-V GAMMA P50)*(5.2R)/(8.4R)
VGAMMAP47 1.2R VGAMMA P50+(V GAMMP43-V GAMMA P50)*(4R)/(8.4R)
VGAMMAP48 1.2R VGAMMA P50+(V GAMMP43-V GAMMA P50)*(2.8R)/(8.4R)
VGAMMAP49 1.4R VGAMMA P50+(V GAMMP43-V GAMMAP50)*(1.4R)/(8.4R)
VGAMMAP50 1.4R VGAMMAP61+(V GAMMA P43-V GAMMA P61)*((40R-1R*/ P50[3:0])/47R)
VGAMMAPS51 variable VGAMMAP57+(V GAMMP50-V GAMMAP57)*JBP[1:0]
VGAMMAPS52 variable VGAMMAP57+(VGAMMP50-V GAMMAP57)*JBP[1:0]
VGAMMAP53 variable VGAMMAP57+(V GAMMP50-V GAMMAP57)*JBP[1:0]
VGAMMAP54 variable VGAMMAP57+(V GAMMP50-V GAMMAP57)*JBP[1:0]
VGAMMAPS5 variable VGAMMAP57+(V GAMMP50-V GAMMAP57)*JBP[1:0]
VGAMMAPS6 variable VGAMMAP57+(VGAMMPS0-V GAMMA P57)*JBP[1:0]
VGAMMAP57 variable VGAMMAP61+(V GAMMA P43-V GAMMAP61)*((31R-1R*VP57[3:0])/47R)
VGAMMAP58 variable VGAMMA P59+(V GAMMP57-V GAMMA P59) *JBP[1:0]
VGAMMAP59 variable VGAMMA P61+(VGAMMA P43-V GAMMAP61)*((21R-1R*VP59[3:0])/47R)
VGAMMAPS0 variable VGAMMAP61+(V GAMMP59-V GAMMAP61)*JBP[1:0]
VGAMMAPS1 variable VGS1+AVDHP(65R-1R*V P61[5:0])/130R
VGAMMAP62 non VGS1+AVDHP(65R- 1R*V P62[5:0])/130R
VGAMMAPG3 non VGS1+AVDHP(23R-1R*V P63[3:0])/130R
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Negative polarity

Resister stream

Gamma 64 grayscale wltage calculation formula

VGAMMANO non VGS2+AVDHN(130R-1R*VNO[3:0])/130R
VGAMMANL non VGS2+AVDHN(130R-1R*VNO[5:0])/130R
VGAMMAN2 non VGS2+AVDHN(130R-1R*VNO[5:0])/130R
VGAMMAN3 variable VGAMMANA+(VGAMMN2-VGAMMAN4)*JAN[1:0]
VGAMMAN4 variable VGAMMAN20+(V GAMMAN2-V GAMMAN20)*((40R-1R*VN4[3:0])/47R)
VGAMMANS variable VGAMMANG+(V GAMMN4-V GAMMANG)*JAN[1:0]
VGAMMANG variable VGAMMAN20+(V GAMMAN2-V GAMMAN20)*((45R-1R*VN6[4:0])/47R)
VGAMMAN? variable VGAMMANL3+(V GAMMNG-VGAMMANL3)*JAN[1:0]
VGAMMANS variable VGAMMANL3+(V GAMMNG-VGAMMANL3)*JAN[1:0]
VGAMMANO variable VGAMMAN13+(VGAMMNG-VGAMMANL3)*JAN[1:0]
VGAMMANI10 variable VGAMMAN13+(VGAMMNG-VGAMMAN13)*JAN[1:0]
VGAMMANLL variable VGAMMANL3+(V GAMMNG-VGAMMAN13)*JAN[1:0]
VGAMMAN12 variable VGAMMANL3+(V GAMMNG-VGAMMAN13)*JAN[1:0]
VGAMMAN13 variable VGAMMAN20+(V GAMMAN2-V GAMMAN20)*((17R-1R*VN13[3:0])/47R)
VGAMMAN14 1.4R VGAMMAN20+(V GAMMNL3-V GAMMAN20)*(7R)/(8.4R)
VGAMMAN15 1.4R VGAMMAN20+(V GAMMN13-V GAMMAN20)*(5.6R)/(8.4R)
VGAMMAN16 1.2R VGAMMAN20+(V GAMMN13-V GAMMAN20)*(4.4R)/(8.4R)
VGAMMAN17 1.2R VGAMMAN20+(V GAMMNL3-V GAMMAN20)*(3.2R)/(8.4R)
VGAMMAN18 1.2R VGAMMAN20+(V GAMMNL3-V GAMMAN20)*(2R)/(8.4R)
VGAMMAN19 1R VGAMMAN20+(V GAMMNL3-V GAMMAN20)*(1R)/(8.4R)
VGS2+AVDHN(130R-1R*VN20 [6:0])/130R : VN20 [6:0] = 0~63
VGAMMAN20 1R
VGS2+AVDHN(129R-1R*VN20 [6:0])/130R : VN20[6:0] = 64~127
VGAMMAN21 1.2R VGAMMAN27+(V GAMMN20-VGAMMAN27)*(7.2R)/(8.4R)
VGAMMAN22 1.2R VGAMMAN27+(VGAMMN20-V GAMMAN27)*(6R)/(8.4R)
VGAMMAN23 1.2R VGAMMAN27+(VGAMMN20-VGAMMAN27)*(4.8R)/(8.4R)
VGAMMAN24 1.2R VGAMMAN27+(V GAMMN20-VGAMMAN27)*(3.6R)/(8.4R)
VGAMMAN25 1.2R VGAMMAN27+(V GAMMN20-VGAMMAN27)*(2.4R)/(8.4R)
VGAMMAN26 1.2R VGAMMAN27+(V GAMMN20-VGAMMAN27)*(1.2R)/(8.4R)
VGAMMAN27 1.2R VGAMMAN43+(V GAMMAN20-V GAMMAN43)*((32R-1R*VN27[3:0])/39R)
VGAMMAN28 1.2R VGAMMAN36+(VGAMMN27-V GAMMAN36)*(9.6R)/(10.8R)
VGAMMAN29 1.2R VGAMMAN36+(VGAMMN27-V GAMMAN36)*(8.4R)/(10.8R)
VGAMMAN3Z0 1.2R VGAMMAN36+(VGAMMN27-V GAMMAN36)*(7.2R)/(10.8R)
VGAMMAN31 1.2R VGAMMAN36+(V GAMMN27-V GAMMAN36)*(6R)/(10.8R)
VGAMMAN31 1.2R VGAMMAN36+(VGAMMN27-V GAMMAN36)*(4.8R)/(10.8R)
VGAMMAN33 1.2R VGAMMAN3Z6+(V GAMMN27-V GAMMANS6)*(3.6R)/(10.8R)
VGAMMAN34 1.2R VGAMMAN36+(VGAMMN27-V GAMMAN36)*(2.4R)/(10.8R)
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VGAMMAN35 1.2R VGAMMAN36+(VGAMMN27-V GAMMAN36)*(1.2R)/(10.8R)
VGAMMAN36 1.2R VGAMMANA3+(V GAMMAN20-V GAMMANA3)*((16R- 1R*VN36[3:0])/39R)
VGAMMAN31 1.2R VGAMMAN43+(V GAMMNS6-VGAMMAN43)*(7.2R)/(8.4R)
VGAMMAN3S 1.2R VGAMMAN43+(V GAMMN36-V GAMMAN43)*(6R)/(8.4R)
VGAMMAN39 1.2R VGAMMANA3+(VGAMMN36-V GAMMAN43)*(4.8R)/(8.4R)
VGAMMAN40 1.2R VGAMMANA3+(V GAMMN36-V GAMMANA3)*(3.6R)/(8.4R)
VGAMMAN4L 1.2R VGAMMANA43+(V GAMMNS6-V GAMMANA3)*(2.4R)/(8.4R)
VGAMMAN42 1.2R VGAMMAN43+(V GAMMNS6-VGAMMAN43)*(1.2R)/(8.4R)
VGS2+AVDHN(130R-1R*VN43 [6:0])/130R : VN43[6:0] = 0~63
VGAMMAN43 1.2R
VGS2+AVDHN(129R-1R*VN43 [6:0])/130R : VN43[6:0] = 64~127
VGAMMAN44 1R VGAMMANS0+(V GAMMN43-V GAMMANS0)*(7.4R)/(8.4R)
VGAMMAN45 1R VGAMMAN50+(V GAMMN43-V GAMMANS0)*(6.4R)/(8.4R)
VGAMMAN46 1.2R VGAMMAN50+(V GAMMN43-V GAMMAN50)*(5.2R)/(8.4R)
VGAMMAN47 1.2R VGAMMANS0+(V GAMMNA3-V GAMMANS0)*(4R)/(8.4R)
VGAMMAN48 1.2R VGAMMAN50+(V GAMMN43-V GAMMAN50)*(2.8R)/(8.4R)
VGAMMAN49 1.4R VGAMMAN5S0+(V GAMMN43-V GAMMANS0)*(1.4R)/(8.4R)
VGAMMANS0 1.4R VGAMMANG1+(V GAMMAN43-V GAMMANG1)*((40R-1R*VN50[3:0])/47R)
VGAMMANS1 variable VGAMMANS7+(V GAMMNS0-V GAMMANS7)*JBN[1:0]
VGAMMANS2 variable VGAMMAN57+(V GAMMN50-V GAMMAN57)*JBN[1:0]
VGAMMANS3 variable VGAMMAN57+(V GAMMN50-V GAMMAN57)*JBN[1:0]
VGAMMANS54 variable VGAMMAN57+(V GAMMN50-V GAMMAN57)*JBN[1:0]
VGAMMANSS5 variable VGAMMANS7+(V GAMMN50-V GAMMAN57)*JBN[1:0]
VGAMMANS6 variable VGAMMANS7+(V GAMMNS0-V GAMMANS7)*JBN[1:0]
VGAMMANS7 variable VGAMMANG1+(V GAMMAN43-VGAMMANGL)*((31R-1R*VN57[3:0])/47R)
VGAMMANS8 variable VGAMMAN59+(V GAMMN57-V GAMMAN59)*JBN[1:0]
VGAMMANS9 variable VGAMMANG1+(VGAMMAN43-V GAMMANG1)*((21R-1R*VN59[3:0])/47R)
VGAMMANGO variable VGAMMANG1+(VGAMMN59-V GAMMANG1)*JBN[1:0]
VGAMMANG1 variable VGS2+AVDHN(65R-1R*VN61[5:0])/130R
VGAMMANG2 non VGS2+AVDHN(65R-1R*VN62[5:0])/130R
VGAMMANG3 non VGS2+AVDHN(23R-1R*VN63[3:0])/130R
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11.2. GammacCurves

Gamma Curne 2.2 (GCO0), applies the function y:xz'2

- 1.1
Camma v=X

\
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12.Reset
12.1. Registers

The registers that are initialized are listed as below:

After After After
Powered ON Hardware Reset Software Reset
Frame Memory Random Repair data No Change

Sleep In In In

Display Mode Normal Normal Normal
Display Off Off Off
Idle Off Off Off

Column Start Address 0000 h 0000 h 0000 h

If MADCTL's D5=0:00EF h

Column End Address 00EF h 00EF h f MADCTL's D5=1:013F h

Page Start Address 0000 h 0000 h 0000 h

If MADCTL's D5 = 0:013F h

Page End Address 013F h 013F h f MADCTLs D5=1:00EE h
Gamma Setting GCO(Gamma 2.2) GCO(Gamma 2.2) GCO(Gamma 2.2)
Partial Area Start 0000 h 0000 h 0000 h
Partial Area End 00EF h 00EF h 00EF h

Memory Data Access 00 h 00 h No Change
Control
RDDPM 08 h 08 h 08 h
RDDMADCTL 00 h 00 h No Change
RDDCOLMOD 06 h 06 h 06 h
RDDIM 00 h 00 h 00 h
RDDSM 00 h 00 h 00 h
RDDSDR 00 h 00 h 00 h
TE Output Line Off Off Off
TE Line Mode Mode 1 (Note 3) Mode 1 (Note 3) Mode 1 (Note 3)

Note 1: There will be no abnormal visible effects on the display when S/W or H/W Resets are applied.
Note 2: After Powered-On Reset finishes within 10us after both VCI & IOVCC are applied.

Note 3: Mode 1 means Tearing Effect Output Line consists of V-Blanking Information only.
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12.2. OutputPins, /O Pins

After After After
Power ON Hardware Reset | Software Reset
TE line Low Low Low
D[17:0] (output driver) Hi-Z (Inactive) Hi-Z (Inactive) Hi-Z (Inactive)

Note 1: There will be no output from D [17:0] during Power ON/OFF sequence, hardware reset and software reset.

12.3. InputPins

During After After After During
Power ON Power Hardware Software Power OFF
Process ON Reset Reset Process
RESX See Chapter 12 Input valid Input valid Input valid See Chapter 12
CSX Input invalid Input valid Input valid Input valid Input invalid
D/CX Input invalid Input valid Input valid Input valid Input invalid
WRX Input invalid Input valid Input valid Input valid Input invalid
RDX Input invalid Input valid Input valid Input valid Input invalid
D[17:0] (input driver) Input invalid Input valid Input valid Input valid Input invalid
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12.4. ResetTiming
Shorter than 5us
tRW
RESX
tRT
. ) . ¢ Initial condition
Display Status Normal operation >< Resetting >< (Default for H/W reset)

Signal Symbol Parameter Min Max Unit
RESX tRW Reset pulse duration 10 usS
5 mS

te 1,5

tRT Reset cancel (note 1,5)
120 ms

(note 1,6,7)

Note 1: The reset cancel includes also required time for loading ID bytes, VCOM setting and other settings from NV
memory to registers. This loading is done every time when there is HW reset cancel time (tRT) within 5 ms

after a rising edge of RESX.

Note 2: Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to
the table below: -

RESX Pulse Action

Shorter than 5us

Reset Rejected

Longer than 10us

Reset

Between 5us and 10us

Reset starts

Note 3: During the Resetting period, the display will be blanked (The display is entering blanking sequence, which
maximum time is 120 ms, when Reset Starts in Sleep Out —-mode. The display remains the blank state in
Sleep In -mode.) And then return to Default condition for Hardware Reset.

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

10p= |
* Y

Beset is accepted

ADHGﬁ Less than 20ns width positive spike will be rejected.

Note 5: When Reset applied during Sleep In Mode.

Note 6: When Reset applied during Sleep Out Mode.

Note 7: It is necessary to wait 5msec after releasing RESX before sending commands. Also Sleep Out command
cannot be sent for 120msec.
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13.Application Circuit

13.1. Power Structure

VGH : 10.5~15.0V; 0.5v/step

VSP_AC_DC : 6.1~6.8V

\ VREG1OUT : 3.4125~6.6V; 12.5mv/step

Vel 2.5~3.6V; Typical 2.8V

10VCC 1.65~3.6V. \

\ \, VCORE:15V

GND VCOM

VREG20UT : -1.5125~-4.7V; 12.5mv/step

REG
VSN_AC_DC : -5~-4.3V /

VGL : -6~-13.5V; 0.5v/step
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13.2. Configuration of Power Supply Circuit
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The abowve figure shows the ILI9342E’s power supply circuit. No capacitor and diode are needed in ILI9342E.
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14.NV Memory Programming Flow

( Start )
v

‘ Reset ‘
\ Wait 10ms |
[Cmd DD]1 Set EXTC_EN = 1
Para | Bit | Data
1 | [7:0] | _8hot
[Cmd F8]1 Set otp finish flag [Cmd F9]l Set program power [Cmd DE]l Set TE output otp_flag
Para | Bit | Data Para | Bit | Data Para |
9 | [7:0] | 8ho2 1 | [7:0] | 8ho1 5 |

Sleep Out
(Page 0/ R11h)
v

\ Wait 120ms |

Supply External Power
8.5V to VPP Pad

\ Wait 120ms |

One Byte Program

[Cmd FD]I _Set NV Memory Programming Data

Parameter Data
il T PGM_ADRI[7:0] xxh
2 I PGM_ADR[15:8] xxh
3 | PGM_DATA[7:0] xxh

[Cmd FE]l Set NV Memory Protection Key

Parameter Data
il I Key[23:16] 55h
2 | Key[15:8] AAh
3 | Key[7:0] 66h

Check 0: Bus

Max: Wait 7ms

finish on TE pad

Check program flag
(cmd F8 / Para8 / D[7:6])

2'b10 : program success
]

Program another
NVM address

Cut Off External 8.5V Power

v

Sleep In
(Page 0/ R10h)

\ Wait 120ms |

!

‘ Reset ‘

C E:Id D)

2'b01 : program fail

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 293 of 320



ILITEK a-Si TFT LCD Sin i i
i Love fnovalior - gle Chip Driver
320RGBx 240 Resolution and 262K color ”— |9342

15.Electrical Characteristics

15.1. Absolute Maximum Ratings

The absolute maximum rating is listed on following table. When ILI9342E is used out of the absolute maximum
ratings, ILI9342E may be permanently damaged. To use ILI9342E within the following electrical characteristics
limitation is strongly recommended for normal operation. If these electrical characteristic conditions are exceeded

during normal operation, ILI9342E will malfunction and cause poor reliability.

Iltem Symbol Unit Value

Supply wltage VCI V -0.3 ~+3.6

Supply wltage (Logic) IOvVCC V -0.3 ~ +3.6

OTP supply wltage VPP-AGND V -0.3 ~+85

Driver supply woltage VGH-VGL V -0.3 ~ +30.0

Logic input wltage range VIN V -0.3 ~ IOVCC

Logic output wltage range VO \ -0.3 ~ IOVCC

Operating temperature Topr C -30 ~ +70

Storage temperature Tstg C -55 ~ +110

Note: If the absolute maximum rating of even is one of the above parameters is exceeded even
momentarily, the quality of the product may be degraded. Absolute maximum ratings, therefore,
specify the values exceeding which the product may be physically damaged. Be sure to use the
product within the range of the absolute maximum ratings.
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15.2. DC Characteristics
15.2.1. General DC Characteristics

Item | Symbol |Unit| Condition Min. | Typ. | Max. | Note
Power and Operation Voltage
Analog Operating VCl Vv Operating 25 28 36 Note2
Voltage wltage
Logic Operating ovec | v | VO supply 1.65 1.8 3.6 Note2
Voltage wltage
Digital Operating VCORE v Digital supply i 15 i Note2
wltage wltage
Gate Driver High VGH Vv - 10.5 - 15.0 Note3
Voltage
Gate Driver Low VGL Y, : 10.5 . 6.0 Note3
Voltage
Driver Supply - V | VGH-VGL| - - 30.0 Note3
Voltage
Input and Output
Logic High Lewel

VIH V - 0.7*1I0VCC - IOVCC Notel,2,3

Input Voltage
Logic Low Level VIL Vv - GND - 0.3Y0VCC | Notel,2,3
Input Voltage
Logic High Lewl VOH V | I0L=-1.0mA 0.810VCC - lovee Note,2,3
Output Voltage
Logic Low Lewl VOL V | I0L=1.0mA GND - 0.2Y0VCC | Notel,2,3
Output Voltage
Logic Input VIN=IOVCC or
Leakage Current ILEA UA GND 0.1 +0.1 Notel,2,3
VCOM Operation
VCOM Amplitude | vcomA | v | - | GND | | Note3
Source Driver
Source Output Vsout Vv - VREG20UT - VREG1OUT Noted
Range
Source Output
Deviation Vpev V - TBD - TBD -
Source Output
Offset P VorFseT \ - TBD - TBD )
Current consumption during sleep in mode operation (MIPI Interface)
IOVCC_Sleep in IOVCC=1.8V
mode current st UA | 1o25°C i 18 8D i
VCI_Sleep in VCI=2.8V
mode current Iste UA | T=25°C i 40 TBD i
Current consumption during sleep in mode operation (Other Interface)
IOVCC_Sleep in IOVCC=1.8V
mode current Iste UA | T=25°C i 18 TBD i
VCI_Sleep in IOVCC=1.8V
mode current Iste UA | T=25°C i L TBD i

Note 1: IOVCC=1.65 to 3.6V, VCI=2.5to 3.6V, AGND=GND=0V, Ta=25°C

Note2: Please supply digital IOVCC voltage equal or less than analog VCI voltage.
Note3: CSX, RDX, WRX, D[17:0], DCX_SCL, RESX, TE, DOTCLK, VSYNC, HSYNC, DE, SDA, IM3, IM2, IM1,

IMO, and Test pins.

Note4: When the measurements are performed with LCD module. Measurement Points are like Note3.
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15.3. DSIDC Characteristics

The DS uses different state codes which depend on DC voltage levels of the clock and data lanes. The meaning of

the state codes is defined in the following table.

Line DC Voltage Levels
State Code
CLOCK_P or DATA_P | CLOCK_N or DATA_N
HS-0 Low (HS) High (HS)
HS-1 High (HS) Low (HS)
LP-00 Low (LP) Low (LP)
LP-01 Low (LP) High (LP)
LP-10 High (LP) Low (LP)
LP-11 High (LP) High (LP)

Note: Ta=-30C to 70 C (to +85C no damage)

15.3.1. DC Characteristics for DSI LP Mode
DC levels of the LP-00, LP-01, LP-10 and LP-11 are defined in the table below: DC Characteristics for the DSI| LP

mode when LP-RX, LP-CD or LP-TX is mentioned in the condition column. Other logical levels in the table are for
MCU interface.

. Specification Unit
Parameter Symbol Condition -
Min. Typ. Max.
Logic 1 input voltage ViHLpco LP-CD 450 - 1350 mvV
Logic 0 input voltage ViLLpco LP-CD 0.0 - 200 mvV
Logic 1 input voltage VIHLPRX LP-RX (CLK, DO) 880 - 1350 mvV
Logic 0 input voltage ViLLPRX LP-RX (CLK, DO) 0.0 - 550 mv
Logic 0 input voltage ViLLPRxULP LP-RX (CLK ULP mode) 0.0 - 300 mv
Logic 1 output voltage V oHLPTX LP-TX (DO) 1.1 - 1.3 Vv
Logic 0 output voltage VoLLpTx LP-TX (DO0) -50 - 50 mvV
Logic 1 input current ™ LP-CD, LP-RX - - 10 uA
Logic 0 input current he LP-CD, LP-RX -10 - - uA
Notes:

1.Ta=-30C to 70 C (to +85TC no damage)
2. DSI High Speed mode is off.
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15.3.2. Spike/Glitch Rejection

SGD

Y\;II—:L]:'CD- X”TIEL?P._‘{
Input

Virrecn. Virers, Vinesxure
Figure 74: Spike/Glitch Rejection

Notes:

1. A spike/glitch can be rejected when the Peak Interference Amplitude is 200mV (at maximum) and Interference

Frequency is 450MHz (at the very least).

Table 34: Spike/Glitch Rejection

Spike/Glitch Rejection — DSI
Signal Symbol Parameter Min Max Unit
CLKP/N, DOP/N SGD Input pulse rejection for DSI - 300 Vps
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15.3.3. DC Characteristics for DSI HS mode

Parameter Symbol Condition Specification Unit
CLKP/N
Input Common Mode Voltage for Clock V emeLk 70 - 330 mv
Note 2, Note 3
Input Common Mode Voltage for Data Vv DOP/N 70 330 mvV
P g CNDATA Note 2, Note 3, Note 5
Common Mode Ripple for Clock Equal or Less CLKP/N
Y, -50 - 50 Y,
than 450MHz CHRCLKLA50 Note 4 m
Common Mode Ripple for Data Equal or Less v DOP/N 50 50 iy
than 450MHz CIRDATALA%0 Note 4, Note 5
Common Mode Ripple for Clock More than v CLKPIN 100 mv
450MHz (peak sine w ave) CNRCLKNS0
Common Mode Ripple for Data More than v DOP/N 100 mv
450MHz (peak sine w ave) CVRDATANASO Note 5
Differential Input Low Level Threshold Voltage
VTHLCLK- CLKP/N -70 - - mv
for Clock
Differential Input Low Level Threshold Voltage DOP/N
VTHLDATA- -70 - - mv
for Data Note 5
Differential Input High Level Threshold Voltage
putHg g Vrreis CLKPIN - - 70 | mv
for Clock
Differential Input High Level Threshold Voltage DOP/N
VTHHDATA+ - - 70 mv
for Data Note 5
. CLKP/N, DOP/N
Single-ended Input Low Voltage Vins -40 - - mv
Note 3, Note 5
Single-ended Input High Voltage \Y CLKRN, DOPN 460 mv
9 P 9 9 s Note 3, Note 5
! . o . CLKP/N, DOP/N
Differential Termination Resistor Rrerm 80 100 125 Q
Note 5
Single-ended Threshold Voltage for CLKP/N, DOP/N
\Y - - 450 mv
Termination Enable TERNMEN Note 5
Termination Capacitor C CLKR/N, DOR/N 14 F
P TERM Note 5, Note 6 P

Notes:

1. Ta=-30C to70C (to +85C no damage) , VCI = 2.5V to 3.6V, VDDI = 1.65V to 3.6V

2. Includes 50mV (-50mV to 50mV) ground difference
3. Without VCMRCLKM450/V CMRDATAM450
4. Without 50mV (-50mV to 50mV) ground difference

5. For higher bit rates, a 14pF capacitor will be needed to meet the common-mode return loss specification.
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The DSI receiver (HS mode) understands that there is logical 1 (= HS-1) when a differential wltage is more than
VTHH (CLKP/DOP). The DSI receiver (HS mode) understands that there is logical 0 (= HS-0) when a differential
voltage is more than VTHL (CLKN/DON). There is undefined state if the differential wltage is less than VTHH
(CLKP/DOP) and less than VTHL (CLKN/DON). A reference figure is below.

‘1" (HS-1) Undefined ‘07 (HS-0) Undefined  *1" (HS-1)
A A A
. ISR, (N WX
/ \ TEHCLE-
i "'trnr-.\' A
0V Reference ' CLKPIN,
for N i S AU DOPIN
Differential Inputs
“-Zl'_' LK
Vimoata

Figure 75: Differential Inputs Logical 0 and 1, Threshold High/Low, Differential Voltage Range

CLKP =« = om s
g '

WCLEM450 { oy // } Vosmerkrasn

.\
_/ '~
CLKN =] i ¥

\.(.\(t LK

VSS (GND)

DOP ''''''' ~
.\. /7

DATAM450 { > v /
‘ v } Veamoaravaso

DON

\ CMDAYA

VSS (GND)

Figure 76: Common Mode Voltage on Clock and Data Channels
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The termination resistor (RTERM) of the differential DSI receiver can be driven to two different states by the

receiver:
X Low Power (LP) mode when the termination resistor is not connected between differential inputs (CLKP

°n

<=> CLKN or DOP <=> DON)
X High Speed (HS) mode when the termination resistor is connected between differential inputs (CLKP

o

<=> CLKN or DOP <=> DON)
The termination switch (HS/LP), when the termination resistor is not connected, is illustrated below.

CLKP,

DOP ¥
R

CLKN,

DON =
Rrpsumos HSLP

; Rrezne = Reprvros + Rrervnes
[ ERM RH RAMPOS R[r;z\'\.h- RT: RAL 3
Rll’.‘-!‘»:-.
GND

Figure 77: Differential Pair Termination Resistor on the Receiver Side
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15.4. AC Characteristics
15.4.1. Display Parallel 18/16/9/8-bit Interface Timing Characteristics (8080-1 system)
t(:hw tchw
!
csX 5( { tcsf
tc Tesh | test
N N
DCX z z
/ /
tast taht
tWC
WRX N\ twel i h
tWC
N\ / : N
tast tant
DB[17:0] / \
(Write) X
N /)
1:rcs/trt:sfm 1:aht
tast 1:rc/trcfm
RDX N\ / N\
Lraitrdifm tran/trdnfm
N\ 7/
< trat/tratf@ todh |

DB[17:0]

(Read)

Signal Symbol Parameter min max Unit Description
DCX tast Address setuptime 0 - ns

taht Address hold time (Write/Read) 10 - ns

tchw CSX “H” pulse width 0 - ns

tcs Chip Select setup time (Write) 15 - ns

CSX trcs Chip Select setup time (Read ID) 45 - ns
trcsfm Chip Select setup time (Read FM) 355 - ns

tesf Chip Select Wait time (Write/Read) 10 - ns

twc Write cycle 66 - ns

WRX twrh Write Control pulse H duration 15 - ns
twrl Write Control pulse L duration 15 - ns

trcfm Read Cycle (FM) 450 - ns

RDX (FM) trdhfm Read Control H duration (FM) 90 - ns
trdlfm Read Control L duration (FM) 355 - ns

trc Read cycle (ID) 160 - ns

RDX (ID) trdh Read Control pulse H duration 90 - ns

trd| Read Control pulse L duration 45 - ns
tdst Write data setuptime 10 - ns

D[17:0], - -

D50 tdht Write data holdtime 10 - ns For maximum CL=30nF For
[15:0], trat Read access time - 40 ns ormaxmu ~2oprro
D[8:0], - minimum CL=8pF
D[7:0] tratfm Read access time - 340 ns

trod Read output disable time 20 80 ns

Note: Ta =25 °C, IOVCC=1.65V to 3.6V, VCI=2.5V to 3.6V, GND=0V
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t,=15ns tr=15ns

70% 70%
30% 309

CSX timings :

tchw

CSX /

WRX,
RDX

tcsf > Min. 5ns «

Note: Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.

Write to read or read to write timings:

CcSX o
WRX X\ T X 7
RDX trdh

trdhfm

Note: Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.
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15.4.2. Display Parallel 18/16/9/8-bit Interface Timing Characteristics(8080-I system)

tchw tchw
/!
CcSsX < { Lest
tc tc:sh | tc f
N N
DCX
/| /
tast taht
twe
WRX N 1, 4 N
\ wcl / twen
N\ /
tast tant
DB[17:0] 4 N
(Write)
N /)
1:rcs/trt:sfm 1:aht
tast 1:rc/trcfm
RbX \\ Lrautraiim / ol tran/trdhtm h
/

< trat/tratf@ todh |
DB[17:0]
(Read)

Signal Symbol Parameter min max Unit Description
DCX tast Address setuptime 0 - ns
taht Address hold time (Write/Read) 10 - ns
tchw CSX “H” pulse width 0 - ns
tcs Chip Select setup time (Write) 15 - ns
CSX trcs Chip Select setup time (Read ID) 45 - ns
trcsfm | Chip Select setuptime (Read FM) 355 - ns
tesf Chip Select Wait time (Write/Read) 10 - ns
twc Write cycle 66 - ns
WRX twrh Write Control pulse H duration 15 - ns
twrl Write Control pulse L duration 15 - ns
trcfm Read Cycle (FM) 450 - ns
RDX (FM) trdhfm | Read Control H duration (FM) 90 - ns
trdlfm Read Control L duration (FM) 355 - ns
trc Read cycle (ID) 160 - ns
RDX (ID) trdh Read Control pulse H duration 90 - ns
trdl Read Control pulse L duration 45 - ns
tdst Write data setuptime 10 - ns
D[17:0], - -
D[17:10]&D[8:1], tdht Write data hOIq ime 10 - ns For maximum CL=30pF For
D[17:10], trat Read access t?me - 40 ns minimum CL=8pF
D[17:9] tratfm Read access tllme : - 340 ns
trod Read output disable time 20 80 ns

Note: Ta = 25°C, IOVCC=1.65V to 3.6V, VCI=2.5V to 3.6V, GND=0V.

t,=15ns tr=15ns

70% 70%
30% 309
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CSX timins :

tchw

CSX /

WRX,
RDX

tcsf > Min. 5ns «

Note: Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.

Write to read or read to write timings:

CSX ‘0
WRX 1 R 7
RDX
trdh
trdhfm

Note: Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.
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15.4.3. Display Serial Interface Timing Characteristics (3-line SPI system)

t-L H'W

&2

CHW

[ » t CSS tf S .
1 - b - » ¥
CsX ‘ ‘ ‘
E "L |
t:_‘.v_‘ YCR
Rai ten i ]
1 ¥
% < scL
¢ 1
t{ tEl- )
>4 4
tr
toe 11T tsow
SDA (DIN) 1 .
(Host) * T\
Lo tou
g SDA (DOUT) Hi-Z }
a |(Driver) #
Signal Symbol Parameter min max Unit Description
tscycw Serial Clock Cycle (Write) 100 - ns
tshw SCL “H” Pulse Width (Write) 35 - ns
scL tslw SCL “L” Pulse Width (Write) 35 - ns
tscycr Serial Clock Cycle (Read) 150 - ns
tshr SCL “H” Pulse Width (Read) 60 - ns
tsir SCL “L” Pulse Width (Read) 60 - ns
SDA tsds Data setup time (Write) 30 - ns
(Input) tsdh Data hold time (Write) 30 - ns
SDA tacc Access time (Read) 10 - ns
(Output) toh Output disable time (Read) 15 50 ns
tscc SCL-CSX 20 - ns
csX 'ichw CSX “H” Pulse Width 38 - :s
=2 CSX-SCL Time(write) : .
tcsh 30 - ns

Note: Ta =25 °C, IOVCC=1.65V to 3.6V, VCI=2.5V to 3.6V, AGND=GND=0V

t,=15ns

70%
30%

70%
309

tr=15ns
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15.4.4. Display Serial Interface Timing Characteristics (4-line SPI system)

—
CSX /
< tr--:c »| [« tneh
D/CX X
< tas » <« fahp
i t\vr\vlr‘/trr‘ »
< f\AlrI/frdl » | T\A/rh/frdh »
scL \ / \
<_td» < tr{h »
V4
SDA (Input) ) X
tace > < tod >
{ \
SDA (Outpui) \ )4
Signal Symbol Parameter min max Unit Description
csX fcss Chip selecttime (Write) 30 - ns
tcsh Chip selecthold time (write) 30 - ns
twc Serial clock cycle (Write) 100 - ns
twrh SCL “H” pulse width (Write) 35 - ns
scL twrl SCL “L” pulse width (Write) 35 - ns
trc Serial clock cycle (Read) 150 - ns
trdh SCL “H” pulse width (Read) 60 - ns
trd| SCL “L” pulse width (Read) 60 - ns
DICX tas D/CX setuptime 10 -
tah D/CX hold time (Write / Read) 10 -
SDA tds Data setup time (Write) 30 - ns
(Input) tdh Data hold time (Write) 30 - ns
SDA tacc Access time (Read) - 50 ns For maximum CL=30pF
(Output) tod Output disable time (Read) 15 50 ns For minimum CL=8pF

Note: Ta =25 °C, IOVCC=1.65V to 3.6V, VCI=2.5V to 3.6V, AGND=GND=0V

t,=15ns t=15ns

70% 70%
30% 309
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15.4.5. Parallel 18/16/8/6-bit RGB Interface Timing Characteristics

:[{rrgg:;, :7 tSYNCs ,
VSYNC JXL VIH
HSYNC I VL
tENS tENH
" VIH ViH
ENABLE >§ ViL VIL§<
trgbf /e PWDL trgbr 5 ¢ PWDH
o\ r A
DOTCLK VIH & y Z VIH VIH
I Vil tcyep
) P tPDS L tPDH :
D[17:0] >§ \\2*: Write Data \\QEX
Signal Symbol Parameter min max Unit Description
VSYNC / tsyncs VSYNC/HSYNC setuptime 15 - ns
HSYNC tsyncH VSYNC/HSYNC holdtime 15 - ns
DE tens DE setuptime 15 - ns
tENH DE holdtime 15 - ns
tros Data setuptime 15 - ns .
D[17:0] - 18/16-bitbus RGB
tPDH Data holdtime 15 - ns .
- - interface mode
PWDH DOTCLK high-level period 33 - ns
PWDL DOTCLK low-level period 33 - ns
DOTCLK tcyeo DOTCLK cycle time(18 bit) 100 - ns
Trgbr , Trgbt DOTCLK,HSYNC,VSYNC rise/falltime - 15 ns
VSYNC / tsyncs VSYNC/HSYNC setuptime 15 - ns
HSYNC tsynNCH VSYNC/HSYNC holdtime 15 - ns
DE tens DE setuptime 15 - ns
tENH DE holdtime 15 - ns
D[17:0] tpos Data setup time 15 - ns | 8/6-bitbus RGB
tPDH Data holdtime 15 - ns interface mode
PWDH DOTCLK high-level pulse period 25 - ns
PWDL DOTCLK low-level pulse period 25 - ns
DOTCLK -
fcyep DOTCLK cycle time 50 - ns
trgbr , trgbr DOTCLK,HSYNC,VSYNC riseffalltime - 15 ns

Note: Ta =25 °C, IOVCC=1.65V to 3.6V, VCI=2.5V to 3.6V, AGND=GND=0V

t,=15ns tr=15ns

70% 70%
30% 309
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15.4.6. DSITiming Characteristics
15.4.6.1. High Speed Mode - Clock Channel Timing
CLKP lwiwsmiminse

CLKN —

Figure 78: DSI Clock Channel Timing
Table 35: DSI Clock Channel Timing

Signal Symbol Parameter Min Max Unit

CLKP/N 2xUlnsT Double Ul instantaneous 11.12 25 ns

Ul Ul .

CLKP/N INSTA,ZINSTS Ul instantaneous Half 5.56 125 ns

(Note 1)

Notes:
1. Ul = UIINSTA = UIINSTB
2. Define the minimum value of 24 Ul per Pixel, see Table 36.
Table 36: Limited Clock Channel Speed

Data type One Lane speed
Data Type =00 1110 (OEh), RGB 565, 16 Ul per Pixel 180 Mbps
Data Type =01 1110 (1Eh), RGB 666, 18 Ul per Pixel 180 Mbps
Data Type =10 1110 (2Eh), RGB 666 Loosely, 24 Ul per Pixel 180 Mbps
Data Type =11 1110 (3Eh), RGB 888, 24 Ul per Pixel 180 Mbps
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15.4.6.2. High Speed Mode — Data Clock Channel Timing

DOP
DON
CLKP
CLKN
CLKP,DOP =+==-mim--
CLKN, DON

Figure 79: DSI Data to Clock Channel Timings

Table 37: DSI Data to Clock Channel Timings

Signal Symbol Parameter Min Max
tos Data to Clock Setup time | 0.15xUl
toH Clock to Data Hold Time | 0.15xUl

DOP/N
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15.4.6.3. High Speed Mode - Rising and Falling Timings

: 'DFT‘.‘L)L lDRT( % 4
—
| PR (R er
\ 0% 0 V Reference for
CLKP/N Differential Clock Input
v Full HS Swing Voltage
loFTDATA loRTDATA

v
]
I

-’I i inv ‘k
\ 1
DOP/N ik 0 V Reference for

Differential Data Inputs

|

y Full HS Swing Voltage

Figure 80: Rising and Falling Timings on Clock and Data Channels

Table 38: Rise and Fall Timings on Clock and Data Channels

" Specification
Parameter Symbol [ Condition -

Min Typ [ Max

! - i 0.3Ul
Differential Rise Time for Clock | torrcik CLKP/N 150 ps -

(Note)

) - ) 0.3Ul
Differential Rise Time for Data | tortoata DOP/N 150 ps -

(Note)

) . 0.3Ul
Differential Fall Time for Clock | torrcik CLKP/N 150 ps -

(Note)

! ) ) 0.3Ul
Differential Fall Time for Data | torrpata DOP/N 150 ps -

(Note)

Note: The display module has to meet timing requirements, which are defined for the transmitter (MCU) on MIPI
D-Phy standard.
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15.4.6.4. Low Speed Mode — Bus Turn Around

Lower Power Mode and its State Periods on the Bus Turnaround (BTA) from the MCU to the Display Module
(ILI9342E) are illustrated for reference purposes below.

MCT 1s Controlling Control Change

Lo ¢

Display Module is Controlling

Tioxn Tioxe
+ ——

DOP
DON

Figure 81: BTA from the MCU to the Display Module

Lower Power Mode and its State Periods on the Bus Turnaround (BTA) from the Display Module (ILI9342E) to the
MCU are illustrated for reference purposes below.

Display Module 1s Controlling Control Change MCU is Controlling

L ad *$
Tisio Timo Tisxp Tracon _ Timon . Tosxa
DOP
DON
DOP - rmimimim.
DON
Figure 82: BTA from the Display Module to the MCU
Table 39: Low Power State Period Timings — A
Signal Symbol Description Min Max Unit
Length of LP-00, LP-01, LP-10 or LP-11 periods
DOP/N Tipxm . 50 75 ns
MCU =>» Display Module (ILI9342E)
Length of LP-00, LP-01, LP-10 or LP-11 periods
DOP/N TipxDp ) 50 75 ns
Display Module (ILI9342E) = MCU
DOP/N TrA-sURED Time-out before the Display Module (ILI9342E) starts driving Tiexp 2XTipxp ns
Table 40: Low Power State Period Timings - B

Signal Symbol Description Time Unit
DOP/N Tra-GETD Time to drive LP-00 by Display Module (ILI9342E) 5XTLpxD ns
DOP/N Tra-cop Time to drive LP-00 after turnaround request - MCU AXTipxp ns
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15.4.6.5. Data Lanes from Low Power Mode to High Speed Mode

High Speed Data

Preparation from Low Power Mode to High Speed Mode Transmission
Koo

Tix Ters prswase HS-4
CLKP -y . - J Al RN s U - - s
XXX X &,
CLKN b B O = R v N Jk g Nl R Va4 \_
DOP —— ™

// ‘ I8 ), R )

Rx Synchiromuzed

| PR I'x Synchrontzation
-
[I". a3 1R
Low Power Mode
Disable Rx Line Termimation High Spead Mode, Enable Rx Line Termunation
CLKP, DOP =:=r=-=:=--
CLKN, DON

Figure 83: Data Lanes - Low Power Mode to High Speed Mode Timings

Table 41: Data Lanes - Low Power Mode to High Speed Mode Timings

Signal Symbol Description Min Max Unit

DOP/N Tipx Length of any Low Pow er State Period 50 - ns

DOP/N Ths-prepare | Time to drive LP-00 to prepare for HS Transmission 40+4xUl | 85+6xUl ns
Time to enable Data Lane Receiver line termination

DOP/N THs-TERMEN - 35+4xUl ns
measured fromw hen Dn crosses VILMAX
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15.4.6.6. Data Lanes from High Speed Mode to Low Power Mode

High Speed Data
Transanission Teor

CLKP - /——\\;/],A P /7\\'-_

CLKN \— ‘e- | T S

DOP /

DON '
The last lond bit Trsnan  punpa

HS-
Low Power Mole
High Speed Mode. Enable Rx Line Termumation Disable Rx Line Termnation

Note: CLKP,DOP ===~
If the last load bit 1s HS-1, the transmitter changes from HS-1 to HS-0 CLKN, DON

If the last load bit 1s HS-0, the transmitter changes from HS-0 to HS-1

Figure 84: Data Lanes - High Speed Mode to Low Power Mode Timings

Table 42; Data Lanes - High Speed Mode to Low Power Mode Timings

Signal Symbol Description Min Max Unit
Time-Out at Display Module (ILI9342E) to ignore transition

DOP/N THs-skiP ) 40 55+4xUl ns
period of EOT

DOP/N Ths-ExIT Time to driver LP-11 after HS burst 100 - ns
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15.4.6.7. DSI Clock Burst — High Speed Mode to/from Low Power Mode

Temmunation Resistor 15 enab
Tenmmnation Resistor 1s disable . mandaiosn CLKP =em mimimis
P
/ Fexreme e CLKN
/; e
Ve sy b3
/ o Sy
CLKP g V \¢ Y
CLKN £ , S SESES b
I"‘?"'T leas rman Tasexy I‘r‘; | [mn,:-::u-.;:;‘ [4;.,,:;.,. Taixme

H
o

HS-0 HS- HS-0 |

=

I

Vi
{

/
LPEXIMxx) /

DoP  / \/
poN ‘|

Figure 85: Clock Lanes - High Speed Mode to/from Low Power Mode Timings

Table 43: Clock Lanes - High Speed Mode to/from Low Power Mode Timings

Signal Symbol Description Min Max Unit
Time that the MCU shall continue sending HS clock after the
CLKP/N TeLk-PosT . - 60+52x Ul - ns
last associated Data Lanes has transitioned to LP mode

Time to drive HS differential state after last payload clock bit of

CLKP/N Teik- 60 -
CHITRALL a HS transmission burst ns
CLKP/IN ThsExIT Time to drive LP-11 after HS burst 100 - ns
CLKPIN Tcik-prepare | Time to drive LP-00 to prepare for HS transmission 38 95 ns
CLKP/N Teik-terven | Time-out at Clock Lane to enable HS termination - 38 ns
TeLk-
CLKP/N CLKPREPARE | Minimum lead HS-0 drive period before starting Clock 300 - ns

+ Tcik-zero

Time that the HS clock shall be driven prior to any associated
CLKP/N TeLk-PRE L. . 8xUl - ns
Data Lane beginning the transition fromLP to HS mode
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15.4.7. Timing for DSIvideo mode
DSI Packets

SYNC Pulse Mode
VSA VACT >i<

<
<

>ie VFP >
.BLLP.BLLP} ﬁBLLPﬁBLLP.BLLP} EBLLP Active Video Area HS BLLP}-- BLLP

SYNC Event Mode

.BLLP.BLLP --ﬂBLLP.BLLP} ---------------- BLLP Active Video Area .BLLP}-- HS BLLP VS

////////////// Zoom in
BURST MODE HSS | HBP Packed Pixel Stream BLLP | HFP f----4 HSS | HBP Packed Pixel Stream BLLP | HFP
! : > : :
: : ! HACT ! ! !
Non-Burst Mode with SYNC Events | HSS | HBP Packed Pixel Stream HFP f----1 HSS | HBP Packed Pixel Stream HFP
P e e HACT : :
Non-Burst Mode with SYNC Pulses HSS | HSA | HSE | HBP | Packed Pixel Stream | HFP f----1 HSS | HSA | HSE | HBP | Packed Pixel Stream | HFP
>l 1< >
' HSA HBP HACT " HFP tine
Packet Pixel Stream | - Pixel stream and Null packets
-> Packet V-sync. Start HSS | > H-sync. Start
-> Packet V-sync. End HSA | - H-sync. Active (No data)
-> Packet H-sync. HSE | & H-sync. End
- Non-restricted DSI packet or Low power mode HBP | - Horizontal Back Porch
including optional BTA HFP | - Horizontal Front Porch
BLLP | > Non-restricted DSI packet or Low power mode
including optional BTA

Parameters Symbols Min. Typ. Max. Units
Vertical sync. active VSA 1 (Note 6) - - Line
Vertical Back Porch VBP 2 (Note 6) - - Line
Vertical Front Porch VFP 2 (Note 6) - - Line
Active lines per frame VACT - 240 - Line
Horizontal sync. active HSA 2 - - Pixel
Horizontal Porch period HSA + HBP + HFP 4 - - us
Active pixels per line HACT - 320 - Pixel
Bit rate BRups 180 Note 5 Mbps/lane

1 UI=1/Bit rate

HAS(pixel)= (tHSA*lane number ) / (UI* pixel format )
HBP(pixel)= (tHBP*lane number )/ (UI* pixel format )
HFP(pixel)= (tHFP*lane number ) / (UI* pixel format )

BRbpS X Lanenum
(VACT+VSA+VBP+VFP) x (HACT+HSA+HBP+HFP) x Pixel Format

Frame Rate =

Example : BRpps = 180Mbps/lane, 1UI=5.6ns, Frame rate=60Hz, VACT=240, VSA=1, VBP=7, VFP=8, HACT=320,
HSA+HBP+HFP=256, Lane,,m=1(lane), Pixel Format=18(bit).
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Note:

1. Laneym: Date lane of MIPI-DSI.

2. Pixel Format: Please reference to “4.4DS| System Interface”.

3. The formula exists slightly error because of the host-transmission way.

4. The best frame rate setting : 2 data lanes : 50~60 Hz / 3 data lanes : 50~70 Hz / 4 data lanes : 50~70 Hz.
5. Please reference to “Table 36: Limited Clock Channel Speed”.

6. The minimum values of this table mean the limitation of IC without considering the panel GIP. The actual values

of VSA, VBP and VFP will be changed by different panel GIP setting.
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16.Maximum Layout Resistance

Pad Name Type .Maxim'um Unit
Series Resistance

IOVCC Power 5 Q
VCI Power 5 Q
AGND Ground 5 Q
DGND Ground 5 Q
VGS Ground 10 Q
DGND_MIPI Ground 5 Q
VGH Analog 100 Q
VGL Analog 100 Q
MIPI_TEST Analog 100 Q
VCORE_TEST Analog 100 Q
VSP_DC_TEST Analog 100 Q
VSN_DC_TEST Analog 100 Q
VAP_TEST Analog 100 Q
VAN_TEST Analog 100 Q
VSP_AC_TEST Analog 100 Q
VSN_AC_TEST Analog 100 Q
VPP Power 10 Q
IM[3:0] Input 50 Q
RESX Input 50 Q
CSX Input 50 Q
DCX_SCL Input 50 Q
RDX Input 50 Q
WRX Input 50 Q
D[17:0] Input / Output 50 Q
SDA Input / Output 50 Q
TE Output 50 Q
TE1 Output 50 Q
DOTCLK Input 50 Q
VSYNC Input 50 Q
HSYNC Input 50 Q
DE Input 50 Q
CLKP/N Input 5 Q
DOP/N Input / Output 5 Q
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PWM_OUT Output 50 Q
PWM_OUT1 Output 50 Q
RESX1
CSX1 Input 50 Q
DCX_SCL1
TEST_EN
TESTOSC Input 50 Q
TESTO~8 Input 50 Q
TESTO1~02 Input / Output 50 Q
GPIO0~7 Input / Output 50 Q
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