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DEM 240320K TMH-PW-N (A-TOUCH) Production Specification

1. General Description

The specification is a transmissive type color active matrix liquid crystal display (LCD) which uses
amorphous thin film transistor (TFT) as switching devices. This product is composed of a TFT-LCD panel,
driver ICs, a touch panel and a backlight unit. This TFT Module is having an universal interface pin layout

to access all relevant interfaces of the TFT Driver IC. It allows to be flexible in case of TFT diver IC

changes.

2. Module Parameter

Features Details Unit
Display Size (Diagonal) 2.8” -
LCD Type TNTFT -
Display Mode Transmissive / Normally White -
Resolution 240 RGB x 320 Pixels
View Direction 6 O’clock Best Image
Gray Scale Inversion Direction | 12 clock -
Module Outline 50.00 x69.20 x 3.70 ( Note1) mm
Active Area 43.20 x 57.60 mm
Pixel Size 0.180 x 0.180 mm
Pixel Arrangement R.G.B. Vertical Stripe -
Polarizer Surface Treatment Anti-Glare -
Display Colors 262k -
8/9/16/18 MPU Interface or
Interface 3-wire 9-bit Interface + RGB Interface or -
4-wire 8-bit Interface + RGB Interface
With or without touch panel With 4-Wire-Resistive Touch -
Driver IC ILI9341V (llitek) -
Operating Temperature -20~70 °C
Storage Temperature -30 ~ 80 °C
Weight 22 g

Note 1: Exclusive hooks, posts, FFC/FPC tail etc.

3. Absolute Maximum Ratings

Vss=0V, Ta=25°C

Item Symbol Min. Max. Unit
Logic IOVCC -0.3 4.6 \Y
Supply Voltage
Analog VCC -0.3 4.6 Vv
Storage Temperature TsTe -30 +80 °C
Operating Temperature Top -20 +70 °C

Note 1: If Ta below 50°C, the maximal humidity is 90%RH, if Ta over 50°C, absolute humidity should be
less than 60%RH.

Note 2: The response time will be extremely slow when the operating temperature is around -10°C, and
the back ground will become darker at high temperature operating.

Version: 2 PAGE: 4
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4. DC Characteristics

Item Symbol Min. Typ. Max. Unit
Supply Voltage Logic IOVCC 1.65 1.8/2.8 3.3 \Y
Analog VCC 24 2.8 3.3 Vv
Logic Low Input Voltage Vi GND - 0.3*I0vVCC \Y
Logic High Input Voltage ViH 0.7*I0VCC - IOVCC Vv
Logic Low Output Voltage VoL GND - 0.2*l10VCC \%
Logic High Output Voltage Von 0.8*lI0VCC - IOvVCC \%
gh"é‘f:éfonsump“on :(;i'lzg Iccs IIN ; 10 30 mA

5. Backlight Characteristic

5.1. Backlight Characteristics

Item Symbol Condition Min. Typ. Max. Unit
Forward Voltage VF Ta=25 °C, Ir=20mA/LED 29 3.2 3.4 \Y
Forward Current IF Ta=25 °C, V¢=3.2V/LED - 120 mA
Power Dissipation PD - 384 - mW
LED Life Time(25 °C) - - - (30,000) - Hr
Uniformity Avg 80 85 - %
Drive Method Constant Current
LED Configuration 6 White LEDs in parallel

Note: LED life time defined as follows: The final brightness is at 50% of original brightness. The
environmental conducted under ambient air flow, at Ta=25+2 °C, 60%RH +5%, IF=20mA/LED.

5.2. Backlighting Circuit

(+)A o— ——o K(=)
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6. Touch Screen Panel Specifications

6.1 Electrical Characteristics

Item Min. Typ. Max. Unit Note
Linearity -1.5 - 1.5 % Analog X and Y directions
. ) 100 - 550 Q X(Film side)
Terminal Resistance
300 - 850 Q Y(Glass side)
Insulation Resistance 20 - - MQ DC =10V
Voltage - 5 10 \Y DC
Chattering - - 10 ms

Caution (1): Do not operate it with a thing except a polyacetal pen (tip R0.8mm or less) or a

finger, especially those with hard or sharp tips such as a ball point pen or a
mechanical pencil.

6.2 Mechanical & Reliability Characteristics

Item Min. Typ. Max. Unit Note
Activation Force 30 - 120 g (1)
Durability-Surface Write
Scratching 20,000 - - | characters (2)
Durability-Surface |4 559 000 : : touches 3)
Pitting
Surface Hardness 3 - - H

Note (1) Stylus pen Input: R0.8mm polyacetal pen or Finger

Note (2) Measurement for Surface area
- Force: 150-250gf
- Speed: 60mm/sec
- Stylus: R0.8 polyacetal pen or Finger

Note (3) Pit 1,000,000 times on the Film with a R3.75 silicon rubber.

- Force: Force: 2.45N
- Speed: 3times/sec

Version: 2 PAGE: 6
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7. Optical Characteristics

7.1.  Optical Characteristics Ta=25°C, V),,,=2.8V, TN LC+ Polarizer
Specification
Item Symbol | Condition ) Unit
Min. Typ. Max.
Luminance on
L 320 400 - d/m?
TFT(, =20mA/LED) v Normally cdm
% - viewing angle
o Contrast Ratio(See 7.3) CR 400 500 -
s - Ox = gy =0°
o Response Time
S TR+TF - 16 32 ms
s (See 7.2)
£ e XR 0570 | 0.620 | 0.670
e
2 YR 0.296 | 0.346 0.396
©
= ch it G XG 0.245 0.295 0.345
= reen
g | Cnromatcty Yo 0578 | 0628 | 0678
O | Transmissive
= XB 0.097 0.147 0.197
5 (See 7.5) Blue
= YB 0.048 0.098 0.148
o ) Xw 0.246 0.296 0.346
oM White
Yw 0.287 0.337 0.387
i Ox+ 50 60 -
Viewing Horizontal
Ox- 50 60 -
Angle Center CR210 Deg.
) QY+ 50 60 -
(See 7.4) Vertical
QY- 40 50 -
NTSC Ratio(Gamut) - 60 - %
7.2. Definition of Response Time
7.21. Normally Black Type (Negative)
N \
g —
UL,,%L@UL ,,,,,,,, ﬂJUL \UL JHU
Relative | Non-selected state i Selected state Non-selected state
Brightness i ‘ ‘ ‘
100% — — —
o | ‘ / 1 |
L/ \
10% } | } |
\ 1 T\
-
»‘ Tr ‘¢ ] Tf |-

Tr is the time it takes to change form non-selected stage with relative luminance 10%

to selected state with relative luminance 90%;

Tf is the time it takes to change from selected state with relative luminance 90% to

non-selected state with relative luminance 10%.
Note: Measuring machine: LCD-5100

Version: 2
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7.2.2. Normally White Type (Positive)

N \
Wwﬁﬂfﬂﬂi 77777777 ‘ﬂﬂiﬁgwwﬁjm
[ [ WULULJHU
Bﬁgfgr:\;is Non-selected state i Selected state Non-selected state

100%

90%

A

Tr | ] Tf

L

—
|

|
-

Tr is the time it takes to change form non-selected stage with relative luminance 90%
to selected state with relative luminance 10%;

Tf is the time it takes to change from selected state with relative luminance 10% to
non-selected state with relative luminance 90%;

Note: Measuring machine: LCD-5100 or EQUI

7.3. Definition of Contrast Ratio

Contrast is measured perpendicular to display surface in reflective and transmissive mode.
The measurement condition is:

Measuring Equipment Eldim or Equivalent
Measuring Point Diameter 3mm//1mm
Measuring Point Location Active Area centre point

A: All Pixels white
B: All Pixel black
Contrast setting Maximum

Definitions: CR (Contrast) = Luminance of White Pixel / Luminance of Black Pixel

Test pattern

7.4. Definition of Viewing Angles

MNormal

:|x::|y:(}°

12 o'clock direction
Oy+ = 90°

6 o'clock directiol
Oy = 90°
Measuring machine: LCD-5100 or EQUI

Version: 2 PAGE: 8
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7.5. Definition of Color Appearance

R,G,B and W are defined by (x, y) on the IE chromaticity diagram
NTSC=area of RGB triangle/area of NTSC triangleX100%
Measuring picture: Red, Green, Blue and White (Measuring machine: BM-7)

y &0 50 CIE 1831 Chromaticily Ciagram

7.6. Definition of Surface Luminance, Uniformity and Transmittance
Using the transmissive mode measurement approach, measure the white screen luminance of
the display panel and backlight.
7.6.1. Surface Luminance: Lv = average (Lp1:Lpo)
7.6.2.  Uniformity = Minimal (Le1:Lre) / Maximal (Lp1:Lpg) * 100%
7.6.3. Transmittance = Lv on LCD / Lv on Backlight * 100%

Note: Measuring machine: BM-7

< x -
X6 X3 X3 X6 )
= i i Display Area
A A
Y/6y YA R A
F- (2) )
A
A &/ &/ NG
Y/3
Y A A AN
! \Z/ 8/ 9/
vy Y6y
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8. Block Diagram and Power Supply

LCD Panel i i
! ! DB[D:17] SDA
! vCom | Data bus
' |
| | {See Al % |lExTc. /CS. DIC(SCLN MR
! Ler TCON || /RD. /RESET. DOTCLK.
i ' VSYNC. HSYNC. ENABLE.
: ‘\/iu., IM1. M2, IM3 s
! Signal input
2.8 inch : S
240{RGB)*320 i
. -
. : v
! Grayscale : ! o
| ”‘“V”éﬁg'ﬁ:”” sl VCC. IOVCC. GND oror
: 0 i-ﬂ"'-.____’:_:l
i
: |
I i
W 1 ] |
LED-A. LEDK
BLU et BLU
XR. YU. XL. YD
TP re——em Touch
panel
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9. Interface Pins Definition

No. Symbol Function
1 EXTC Extended command set enable. High: extended command set is accepted.
EXTC must be set “H” to read/write extended registers.
IOVCC(1.8/2.8V) Digital Supply Power.
VCC(2.8V) Analog Supply Power.
/CS Chip Select Signal (Low: active).
5 DIC(SCL) [S)g:l\_.:%ﬂgg?glrgér(?gie—\rxvisrzlS(—:tt)li(t)ﬂl.—wire 8-bit serial data interface.
6 MWR 8080—system: Serves as Write Signal.
4-line system: Serves as the selector of command or parameter.
/RD Read Signal.
/RESET Reset Signal.
DBO Data Bus.
10 DB1 Data Bus.
11 DB2 Data Bus.
12 DB3 Data Bus.
13 DB4 Data Bus.
14 DB5 Data Bus.
15 DB6 Data Bus.
16 DB7 Data Bus.
17 DB8 Data Bus.
18 DB9 Data Bus.
19 DB10 Data Bus.
20 DB11 Data Bus.
21 DB12 Data Bus.
22 DB13 Data Bus.
23 DB14 Data Bus.
24 DB15 Data Bus.
25 DB16 Data Bus.
26 DB17 Data Bus.
27 SDA SPl interface input pin.
28 SDO SPl interface output pin.
29 TE Tearing effect output pin to synchronize MPU to frame writing, active by S/W
command.
30 DOTCLK Pixel clock signal in RGB I/F mode.
31 VSYNC Vertical sync. Signal in RGB I/F mode.
32 HSYNC Horizontal sync. Signal in RGB I/F mode.
33 ENABLE Data enable signal in RGB I/F mode.

Version: 2
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Production Specification

DB pi
IM3 | IM2 | IM1 | IMO | MPU interface Mode : 2Ll
Register Gram
0 0 0 o |80MCU 8&-bitbus DB[7:0] | DB[7:0]
interface |
0 0 0 4 | 80 MCU 16-bit bus DB[7:0] | DB[15:0]
interface |
0 0 1 o |80MCU9-bitbus DB[7:0] | DB[8:0]
interface |
0 0 1 1 | 80 MCU 18-bit bus DB[7:0] | DB[17:0]
interface |
0 1 0 1 | 3wire 9-bit data SDA: infout
Serial interface |
34-37 | IMO,IM1,IM2,IM3 || o y y o |#4-wire 8-bit data SDA: infout
Serial interface | )
80 MCU 16-bit bus . DBJ[8:1]
! 0 0 0 |interface I DB[8:1] | ppr17:10]
1 0 0 1 | 80 MCU 8-bit bus DB[17:10] | DB[17:10]
interface Il
80 MCU 18-bit bus . )
1 0 1 0 interface Il DBJ[8:1] DBJ[17:0]
1 0 1 1 | 80 MCU 9-bit bus DB[17:10] | DB[17:9]
interface Il
y y 0 y 3-wire 9-bit data SDl: in
Serial interface Il SDO: out
y y y 0 4-wire 8-bit data SDI: in
Serial interface Il SDO: out
38 YD Touch panel terminal.
39 XR Touch panel terminal.
40 YU Touch panel terminal.
41 XL Touch panel terminal.
42 LED-A LED Anode.
43 LED-K LED Cathode.
44 GND Ground.
45 GND Ground.
Version: 2 PAGE: 12
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o [ mes i T
DBS |15 T — DBS [ rr—
DE7 [0 ol L
DEE [ T
oEs 1 DEs |2
oBi0 | — 195 DELD 4
DBl DBLL 7
DBL2 |—r DB |
DBl = DBL3 [
oEls (2 DBl 2
DB13 |23 DBS
DBIS 35+ DBLS 3
DBI7 | DBLT |
DA A 5
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= [ 2 T [ 2
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VEYNC [ VEINC [
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10. AC Characteristics

10.1 Display Parallel 18/16/9/8-bit Interface Timing Characteristics (8080-1 system)

DICX A K
ta =t < ot tah1 -
tc.’-w - B = t = £ 5 tchw
- - os . i
CSX h /|
:.t"""fp
WRX o I e
"l wirl "l ek
b < | N =)
o tost [, tgn
D[17:0]
(Write) } K
= ta st iz -2 ta ht -
] P e Iri::s ! 1tr<:5f|1'| » & =
< trc ! {rcfrn »
Lo 1 Locitim '
RDX e »ijle »h
t 1 5 trc:h | 1rc:hf'n e
rat | batfm A _Imd 2 i
D[17:0] = -
(Read) H 'F(
Signal Symbaol Parameter min max Unit Description
DCX tast Address setup time 0 - ns
taht Address hold time (Write/Read) 0 - ns
fchw CSX “H" pulse width 0 - ns
tcs Chip Select setup time {(Write) 15 - ns
CSX frcs Chip Select setup fime {Read 1D) 45 - ns
tresfm Chip Select setup fime {Read FM) 385 - ns
tcsf Chip Select Wait time (Write/Read) 10 - ns
twe Write cycle 66 - ns
WRX tarh Wiite Controd pulse H duration 15 - ns
twrl Wiite Control pulse L duration 15 - ns
trcfm Read Cycle (FM) 450 - ns
RDX (FM) trdhfm Read Control H duration (FM) a0 - ns
frdifm Read Control L duration (FM) 355 - ns
trc Read cycle (1D} 160 - ns
RO (10 trdh Read Control pulse H duration 90 - ns
trdl Read Control pulse L duration 45 - ns
DH7-0] tdst Wiite data setup time 10 - ns
el tidht Wiite data hold time 10 - ns
CLA5A1, trat Read access fime - 41 ns HOE e €1k
D80, : 2 : For minimum CL=8pF
D[7-0] fratfim Read access time - 340 ns
trod Read output disable time 20 a0 ns

Mote: Ta =-30to 70 °C, VDDI=1.65V to 3.3V, VCI=2.5V to 3.3V, VE5=0V

t. =19ns |<_

70%
30%
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CSX timings -

CSX

'\-\.l

WRX,
RDX

tcsf »

MNote: Logic high and low levels are specified as 30% and 70% of VDD for Input signals.

Write to read or read to write timings:

CSX o

WRX % £

RDX trdh
twrh trdhfm

MNote: Logic high and low levels are specified as 30% and 70% of VDD for Input signals.

Version: 2
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10.2 Display Parallel 18/16/9/8-bit Interface Timing Characteristics (8080-Il system)

I
DICK K
tchw a tas: a t & ta':t * tch-\l-.-
- | L2 3 -
e k A et
WRX " e
a t“"" !l I 1
= - tl‘l’:"h 1
- st 3| | Lynt -
D[17:0
r_'»."[.frﬂe]] )Q {{
tast - t i t - ta"t -
< res | resfm -
o e tecim -
: _: tr-..".l .‘1rdf'n f - -:
RD:’\ b - trd.". ) ird-"f'n 'II“—'
Lrat 1 atim =
D[17:0 =
(Fgead}] ﬂ K
Signal Syn]’nbn Parameter min max Unit Description
0Cx ast Address setup.time . 0 - ns
taht Address hold time (Write/Read) 0 - ns
fichw CS5X "H" pulse width 0 - ns
fcs Chip Select setup time (Write) 15 - ns
CSX frcs Chip Select setup fime (Read 1D 45 - ns
trcsfm | Chip Select setup time (Read FM) 355 - ns
tcsf Chip Select Wait time (Write/Read) 10 - ns
twe Wiite cycle 66 - ns
WRX twrh Wiite Controd pulse H duration 15 - ns
tarl Wiite Confrol pulse L duration 15 - ns
frefm Read Cycle (FM) 450 - ns
ROX (FM) trdhfm | Read Control H duration {FM) al - ns
trdifm | Read Control L duration (FM) 355 - ns
trc Read cycle (ID) 160 - ns
ROX (109 trdh Read Control pulse H duration a0 - ns
trdl Read Control pulse L duration 45 - ns
DUT-L, fdst '-.l'n-:ﬁe data setup.[ime 10 - ns
DH7-108DE], [—o | Wrie data hokd fme L - ™| For maximum CL=30pF
D[7:10], N o RESK Stves NS = L N5 For minimum CL=8pF
D[7:9] fratfim | Read access T.!me . - 340 ns
frod Read output disable time 20 a0 ns

Note: Ta = -30 fo 70 °C, VDDI=1.65V to 3.3V, VCI=2.5V fo 3.3V, V35=0V.

t. =15ns |<_ _’| t=15ns
7 70% 709
30% 30
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CSX timings :

Min._5ns

Note: Logic high and low levels are specified as 30% and 70% of VDD for Input signals.

Write to read or read to write timings:

CSX 0
WRX % 1 ¥, #
RDX trdh

btavrh trdhfmn

Note: Logic high and low levels are specified as 30% and 70% of VDD for Input signals.
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10.3 Display Serial Interface Timing Characteristics (3-line SPI system)

1c-m t(.--|'r'r'
,"f teas tesn
CSX /

tacwem tervon Poiss
s tgL l:!LQ . i
5 < scL
% .
1‘_|-'|"| t:.|:|
o | .-
Jl M
toms tany
SDA (DIN) N 7
(Host) i
tanc to,
=
E SDA (DOUT) Hi-Z .
& |(Driver) :
Signal Symbol Parameter min max Unit Description
tsCyCw Serial Clock Cycle (Write) 100 - ns
tshw SCL “H" Pulse Width (Write) 40 - ns
acL tslw SCL 1" Pulse Width (\Write) 40 - ns
tsCycr Serial Clock Cycle (Read) 150 - ns
tshr SCL *H" Pulse Width (Read) 60 - ns
isir SCL " Pulse Width (Read) 60 - ns
SDA/SDI tsds Data setup time (Write) 30 - ns
(Input) tsdh Data hold ime (Write) 30 - ns
SDASSDO tacc Access time (Read) 10 - ns
(Output) toh Output disable time (Read) 10 50 ns
tscc SCL-CSX 20 - ns
cax ttir:: CSX "H" Pulse Width :313 22
eah C3¥-5CL Time 65 N o

MNote: Ta =25 °C, VDDI=1.65V fo 3.3V, VCI=2.5V to 3.3V, AGND=VS5=0V

t —=15ns t=15ns

?D% ?D‘E‘f
30% 30
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10.4 Display Serial Interface Timing Characteristics (4-line SPI system)

CsX \ A
” toss Jle Tk N
|
CiCx )g‘
taﬁ tah
[ I
L twflw [ tew/lan
T —
SCL \ / \
_,tds_ " t|:Ih "
SDA (SD1) A X
TN « bd
SDA(SDO) B
Signal Symbaol Parameter min max Linit Description
csx fcss Chip select time (Write) 40 - ns
tcsh Chip select hold time (Read) 40 - ns
bW Seral clock cycle (Write) 100 - ns
tarh SCL “*H" pulse width (Write) 40 - ns
acL vl SCL “L" pulse width (Write) 40 - ns
tre Sernal clock cycle (Read) 150 - ns
trdh SCL "H" pulse width (Read) 60 - ns
trdl SCL " pulse width (Read) 60 - ns
DICX fas DiCX setup.tlme . 10 -
tah DVCX hold time (Write / Read) 10 -
SDA/J SDI ids Data setup time (Write) 30 - ns
{Input}) tdh Data hold time (Write) 30 - ns
SDAT SDO facc Access fime (Read) 10 = ns For maximum CL=30pF
(Output) tod Output disabile time (Read) 10 50 ns For minimurn CL=8pF

Mote: Ta =25 °C, VDDI=1.65V fo 3.3V, VCI=2.5V to 3.3V, AGND=VS5=0V

t. =15ns |<_ _>| t=15ns
770%  70%
30% 30
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10.5 Parallel 18/16/6-bit RGB Interface Timing Characteristics

%rr-ghf o I tsvmCs
ghr + >
WSYMNC _E_ WiH
HSYNC -+ ViL
ENS tENH
T Vin VIHT
b 1)
EMNABLE LEYH vy 4\
e o PWDL frabr o) le— PWDH
Wi T Wi VIHT,
DOTCLK LEV S Vad e
L tros L troH i
D[17:0 T Vim . ViKY
[17:0] A vy Wnite Data vy L)
Signal Symbol Parameter min max Unit Description
WSYNC f tevmes VSYNC/HSYNC setup time 15 - ns
HSYNC tevrecH VSYMNC/HSYNC hold time 15 - ns
DE fens DE sefup time 15 - ns
fenn DE hold time 15 - ns
D[7-0] fpos Diata setup time 15 - ns 18M16-hit bus RGB
; fron Data hold ime 15 - ns interface mode
PWDH DOTCLE high-level period 15 - ns
PWDL DOTCLE low-level period 15 - ns
HORAK loveo DOTCLK cycle time 100 - ns
tger trge | DOTCLK HSYNC, VSYNC risefall time - 15 ns
WSYNC f tevmes VSYNC/HSYNC setup time 15 - ns
HSYNC tevncH VSYMC/HSYNC hold time 15 - ns
DE fens DE sefup time 15 - ns
fenn DE hold time 15 - ns
D[17:0] tpos Diata sefup time 15 - ns G-bit hus RGE
; fron Data hold ime 15 - ns interface mode
PWDH DOTCLE high-level pulse period 15 - ns
PWDL DOTCLE low-level pulse period 15 - ns
HORLK lovoo DOTCLK cycle time 50 ns
trgor fgor | DOTCLK HSYNC VSYNC risefall time - 15 ns

MNote: Ta =-30to 70 °C, VDDI=1.65V to 3.3V, VCI=2.5V to 3.3V, AGND=VS5=0V

Version: 2
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11. Command Table

Regulative Command Set
Command Function D/CK [RDX|WRX D1i7-8 o7 DS D5 D4 O3 D2 D D0 | He=
Mo Operation o] 1 t X o 0 0 0 0 0 0 0 00h
Software Resst o] 1 t X o] 0 0 0 0 0 0 1 01ih
o] 1 t X o 0 0 0 0 1 0 0 04h
1 i 1 K X X X x X X X X xx
Read Display |dentification
i 1 1 1 X D1 [7:00 XX
1 1 1 X ID2 [7:0] XX
1 1 1 X D3 [7:0] XX
0 1 1 X 1] 0 0 0 1 0 0 1 08h
i 1 X X X x X x X X x XX
: i 1 X D [31:25] 0 oo
Read Display Status
i 1 X 0 D [22:20 D [19:18] 61
i 1 X D [15] 0 | D[13] ] 0 | D [10:8] oo
i 1 XX D [7:5] D [4:1] 0 []u]
1] 1 t XX 1] 0 0 ] 1 0 1 ] D&R
Read Display Power Mode 1 i 1 K X X x X X X X x XK
1 i 1 XX D [F:3 0 ] [u]:]
8] 1 { XK o] 0 0 0 1 D 1 1 OBh
Rezad Display MADCTL 1 i 1 XX X X x X X X X x XX
1 i 1 XX D3 ] ] oo
4] 1 1 XX 1] 0 0 0 1 1 ] ] OCh
Read Display Pixel Format 1 i 1 XK X X x X x X X x XX
1 i 1 ¥ 0 DPI [2:0 0 DBI [2:0 06
8] 1 t ¥ 0 0 0 ] 1 1 0 1 0Ch
Read Display Image Format 1 i 1 K X X X X X X X X xx
1 i 1 ¥ 0 0 0 ] 0 D[2:0 oo
0 1 t X o] 0 o Ju] 1 1 1 0 CEh
Read Display Signal Mode i i 1 e X X x X X X X x xx
1 t 1 X D [:2 0 0 oo
; SR _ 0 1 t X o 0 o 0 1 1 1 1 OFh
Read Dl5pl.:;::l:f--'_-|agnus'.l-: . , 1 - " % % " x " x % w0
1 i 1 X D [7:8] o 0 0 0 1] ] oo
Enter Slesp Mode 0 1 X 1] 0 o 1 0 0 1] ] 10h
Sleep OUT 0 1 X 0 0 o 1 0 0 1] 1 11h
Partial Mode ON 0 1 X 1] 0 o 1 0 0 1 ] 12h
Mormal Display Mode OM 0 1 X 0 D 0 1 0 0 1 1 13h
Display Inversion OFF o 1 i H Ju] 0 1 a 0 0 ] Q 20h
Display Inversion ON o 1 H Ju] 0 1 a 0 0 ] 1 21h
i 0 1 X 0 D 1 0 0 1 1 0 26h
1 1 X GC [0 o1
Display OFF 0 1 X 1] 0 1 0 1 0 0 0 28h
Display OM 0 1 XX 1] 0 1 o 1 0 0 1 28h
u] 1 t XX 0 | 0 | 1 | 0 | 1 | 0 | 1 | Ji] 24h
1 1 i MK 5C[15:8] XX
Column Address Set 1 1 i XK SC [0 xx
1 1 i XX EC [15:8] XX
1 1 i XX EC [F:0 XX
0 1 i XX 0 | 0 | 1 | 0 | 1 | 0 | 1 | 1 2Bh
1 1 1 XX SP [15:8] XX
Page Address Sat 1 1 1 XK SP [0 X
1 1 1 XX EP [15:8] XX
1 1 1 XX EF [[-: XX
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. ] 1 L | 0 | 0 | 1 | 0 | 1 | 1 | ] | 0 2Ch
Memory Write
1 1 D [17:0] K
] 1 L 0 0 1 | 0 | 1 | 1 | ] | 1 2Dh
1 1 L 0 0 R4 [5:00 K
1 1 YK 0 D Rnn [5:0] K
1 1 XX D 0 R31 [5:00 XX
1 1 XX D 0 GO0 [5:00 XX
Color SET
1 1 XX D 0 Gnn [5:0) XX
1 1 XX 0 0 64 [5:0] XX
1 1 1 XX 0 0 BOO [5:0] X
1 1 1 XX 0 0 Bnn [5:0] X
1 1 1 XX 0 0 B31 [5:0] X
1] 1 1 XX 0 0 1 0 1 i 1 0 2Eh
Memory Read 1 i 1 XX X X X X X X x X Lty
1 i 1 D [17:0] Lt
J] 1 i XX 0 | D | 1 | L | 0 | [u] | 0 | D 30h
1 1 i XX 5R [15:8] oo
Partial Area 1 1 1 XX SR [7:0] oo
1 1 1 XX ER [15:8] o1
1 1 1 XX ER [7:0] 3aF
0 1 1 XX 0 | 0 | 1 | 1 | a | i) | 1 | 1 33h
1 1 1 X TFA [15:8] oo
1 1 1 XX TFA[7:0] oo
Vertical Secrolling Definition 1 1 1 XX WSA [15:8] o1
1 1 1 XX VEA [7:0] 40
1 1 1 XX BFA [15:8] oo
1 1 1 XX BFA [7:0] oo
Tearing Effect Line OFF 0 1 1 XX 0 0 1 1 a 1 d 0 34h
i ; 0 1 1 XX 0 0 1 1 a 1 0 1 35h
Tearing Effect Line ON
1 1 1 KX 0 0 0 [¥] ] 0 a M oo
0 1 1 XX 0 0 1 i ] 1 0 36h
Memaory Access Control
1 1 1 XX MY M (Y ML BGR | MH 0 0 oo
0 1 1 XX D 0 1 i 0 1 1 1 37h
ertical Scrolling Start Address 1 1 1 XX WSP [15:8] oo
1 1 i KK VSP [7:0] oo
Idle Mode OFF 0 1 XX 0 1 1 1 0 ] 0 38h
Idie Mode ON 0 1 XX 0 1 1 1 0 ] 1 38h
0 1 XX 0 1 1 1 0 1 0 3Ah
Pixel Format Set
1 1 YK 0 DPI [2:00 0 DBl [2:0] a6
) ) J] 1 1 XX D O | 1 | 1 1 1 | J] | 0 3Ch
Write Memory Continue
1 1 1 D [i7:0] X
J] 1 1 XX D O 1 1 1 1 1 0 3Eh
Read Memaory Continue 1 i 1 XK X X X X X x X X XK
1 i 1 D [17:0 Lty
i) 1 1 XX 0 1 1] 0 0 1 J] 0 44h
Set Tear Scanline 1 1 1 XX 0 0 0 0 0 o 0 STS[B] | XX
1 1 i XX 5TS [:0] X
] 1 1 XX 0 1 L] 0 0 1 L] 1 45h
1 i 1 XX X X X X X x X X K
Get Scanline
1 i 1 XX 0 0 L] 0 0 0 GTS [8:8] K
1 i 1 XX GTS [7:0 XX
J] 1 1 XX 0 | 1 | 0 | 1 | 0 0 | 0 | 1 51h
Write Display Brightness
1 1 1 XA DBV [7:00 oo
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| 1 1 wxX 0 1 o 1 o 1] 1 [¥] 5zh
Read Display Brightness 1 i 1 XX X X X X x X x X KX
1 i 1 xX DBV [F:01 oo
0 1 1 XX L 0 1 0 0 1 1 53h
Write CTRL Display
1 XX L 0 BCTRL 0 oD BL 0 1] oo
0 1 t XX 0 1] 1 1 0 0 S4h
Read CTRL Display 1 i 1 XX X X X X X x X XX
1 i 1 XX L 0 BCTRL 0 oo BL ] i] 0o
Write Content Adaptive o 1 1 XX 0 0 1 0 1 ] 1 55h
Brightness Control 1 1 i X i ] 0 o 0 i) C [1:0] oo
gy i o i i XX L 1 0 1 0 1 1 1] 58h
ead Content Adaptive T
Brightness Comntrol 1 ! s 2 X w . X X 3 X H
1 1 XX L 1] 0 0 1] 0 C [1:0] oo
Write CABC Minimum 0 1 { XX 0 1 a 1 1 1 1 | 0 |5Eh
Brightness 1 1 t X CME [7-0] 0o
T e o o 1 XX O 1 0 1 1 1 1 i 5Fh
ea inimum
Brightness 1 i W X X X X % X X X X
1 1 XX CME [7:0 oo
a | . wH i 1 | 1 1 ] 1 o DAR
Read ID1 1 { 1 XX X X X X X X X X XX
1 1 XX Maodule's Manufacture [7:0] XX
1] 1 XX 1 1 4] 1 1 0 1 1 DBh
Read 1D2 1 1 XX X X x X X X X X WK
1 1 XX LED Module § Driver Version [7:0] XX
o 1 | XX 1 1 4] 1 1 1 o 4] DCh
Read D3 1 1 XX X X x X X X X X W,
1 t 1 XX LCD Module ! Driver 1D [7:0] XK
Extended Command Set
Command Function DVCX |RDX[ WRX D17-8 D7 D8 D5 D4 D3 D2 D1 oo Hex
RGB Interface 0 1 1 XX 1 o 1 1 0 0 4] 0 BOh
Signal Control 1 1 1 XX ByPass MODE| RCM [1:0] 0 VSPL | HSPL | DPL | EPL oo
0 1 1 XX 1 o 1 1 0 0 4] 1 Bih
gt 1 1 X 0 1] 0 0 0 0 DIVAT1:0 0o
{In Normal Mode) ' - [0
1 1 ! X 0 1] 0 RTMA [4:0] 1B
> T ; 0 1 ! X 1 1] 1 1 0 0 1 | 0 B2h
1 t
S t | %] j X 0 o | o | o 0 D DIVB[1:0] | 0O
{In Idle Mode)
i i i XX 4] 1] o RTHB [4:0] 1B
0 i i XX i 1] 1 0 o i | i B3h
Frame Control
; ; i i i XX 4] 1] o 0 0 o DIWC [1:0] oo
(In Partial Mode}
i i i XX 4] 1] o RTHC [4:0] 1B
0 i i XX 1 1] 1 i 0 1 [¥] 0 B4h
Display Inversion Control
1 1 | K a [i] a o 0 MLA MLE | MLC 02
0 1 | K 1 1] 1 1 0 1 o 1 BEh
1 i { X 0 WEP [8:0] 0z
Blanking Porch Control 1 1 | K a VBP [6:0] 02
1 1 1 XX 0 1] 0 HFP [4:0] DA
1 1 1 XX 0 1] 0 HEP [4:0] 14
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1] 1 Xx 1 a 1 a | 1 1 | o Bh
1 Xx o a 0 a PTG [1:0] PT [1:0] 04
Display Function Control i ¥k REW G5 55 SM ISC [3:00 B2
1 Xx o a ML [5:0] 27
1 XX o a PCDIN [5:0] o4
o] 1 X 1 0 1 1 0 1 1 1 B7h
Enftry Mode Set
1 X 0 0 ] 0 0 GOM DTE GAS o5
o] 1 X 1 0 1 1 1 0 1] D Bgh
Backlight Control 1
1 ¥ 0 ] 1] 0 TH_UI [3:0] C
" 0 1 xx 1 0 1 1 1 | 0 | 4] | 1 Boh
Backlight Control 2 - :
1 xx TH_MWY [3:0 TH_ST [3:00 CC
" 0 1 xx 1 0 1 1 1 0 | 1 | D BAh
Backlight Control 3
1 xx 0 0 0 0 DTH_UI[3:00 04
; 1] 1 xx 1 0 1 1 1 | 0 | 1 | 1 BBh
Backlight Control 4
1 1 xx DOTH_MV [3:00 DTH_ST [3:0] B5
; 1] 1 xx 1 0 | 1 | 1 1 1 | 1] | o BCh
Backlight Control 5
1 1 xx DiM2 [3:0] 0 DIM1 [2:09 44
: 1] 1 XX 1 ] | 1 | 1 1 1 1 D BEh
Backlight Control 7 B
1 1 XX PWM DIV [7:00 oF
: 1] 1 XX 1 J] 1 1 1 1 1 1 BFh
Backlight Control & =
1 XX 0 1] a 0 0 |ieponR [LEDoMPOL|LEDPwMcPL | OO
4] 1 XX 1 ad 0 0 0 4] L, COh
Power Control 1
1 XX 0 0 VRH [5:0 21
1] 1 XX 1 1 0 1] 0 4] 0 | 1 Cih
Power Control 2
1 1 XX 0 0 0 1 0 BT [2:0] 10
0 1 XX 1 1 0 0 0 1 | 0 | 1 C5h
WVCOM Control 1 1 1 XX 0 WMH [5:0] =1
1 1 XX 0 WML [6:07 ac
o | 1 XX 1 1 o] o 0 « T & | 3 CTh
WVCOM Control 2 ;
1 1 XX M WMF [8:0] 0
Ji] 1 X 1 1 a0 1 0 0 | 1] | o DOh
N Memaony Write 1 1 X o 0 a0 1] 0 PGM_ADR [2:0] 0d
1 1 X PGM_DATA [7:0] XX
Ji] 1 X 1 | 1 | a0 | 1 0 0 | 1] | 1 D1h
1 1 X KEY [23:18] XX
MW Memory Protection Key =
1 XX KEY [15:8] XX
1 Xx KEY [7:0] XX
o] 1 Xx 1 1 0 1 0 u] 1 o DZ2h
1 X X X X x X X X ¥
NV Memory Status Read
1 X ID2_CHNT [2:0] 0 ID1_CHNT [2:0] X
1 X BUSY VMF_CHNT [2:0] 0 1ID3_CHNT [2:0] XX
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a 1 1 XK 1 1 0 1 0 a i D3h

1 1 1 XX x x X x x X X XX

Read |04 1 1 1 X 0 0 D o 1] ) 0 ]

1 1 1 X 1 0 D 1 1] ) 1 ]

1 1 1 X 0 D o 1] ] 0 4
0 1 1 XX 1 1 o 1] ] 0 EDh

1 1 1 X ] 0 D 0 VIPD [3:0] OF

1 1 1 X ] 0 VP1 [5:0] 15

1 1 1 X ] 0 VP2 [5:0] 14

1 1 1 X ] 0 D 1] | VP4 [3:0] Q&

1 1 1 X ] 0 D VPS [4:0] oD

i 1 XX 0 o] 0 ] VP13 [3:0] L]

Paositive Gamma 1 1 XX ] VP20 [6:0] 43
Comection i 1 XX VP38 [3:00 | VP27 [3:0] 75

i 1 XX | VP43 [5:0] 33

1 1 1 XX a o] 0 0 VPS50 [3:0] L]

1 1 1 XX a o] 0 WPST [4:0] QE

1 1 1 XX a o] 0 0 | VPSS [3:0] 0o

1 1 1 XX ] o] VPE1 [5:0] oCc

1 1 1 XX | [¥] VP82 [5:0] oe

1 1 1 XX | [¥] 0 0 VPGS [3:0] ]
0 1 1 XX 1 1 0 0 | 0 | 4] Elh

1 1 1 XX ] [¥] 0 O WND [2:0] ]

1 1 1 XX ] [¥] VM1 [5:0] 2B

1 1 1 XX 0 8] VN2 [5:0] 20

1 1 1 XX 0 8] 0 ] | WM [3:00 04

1 1 1 XX 0 8] 0 WG [4:0] 10

1 1 1 XX 0 8] 0 ] | WM13 [3:00 04

Megative Gamma 1 1 1 XX Q WN2D [6:0] 3E
Comection 1 1 1 XX VMN3E [3:0] WMNZT [3:0] 24

1 1 1 XX 0 W43 [6:0] 4E

1 1 1 XX d 0 D 0 WMSD [3:0] 04

1 1 1 X ] 0 0 WMET [4:0] oF

1 1 1 X ] 0 0 Ji] | WMED [3:0] 0E

1 1 1 X ] 0 WNB1 [5:0] 35

1 1 1 X ] 0 WNEB2 [5:0] 38

1 1 1 XX 0 0 0 0 WMED [3:0] oF
Digital Gamma Control 1 a 1 1 XX 1 1 | 1 0 a | a | i | EZ2h
1* Parameter 1 1 1 XX RCAD [3:0] BCAD [3:0] XX
2™ Parameter 1 1 1 XX RCA1 [3:0] BCA1 [3:00 XX
3™ Farameter 1 1 1 XX RCAZ [3:0] BCAZ [3:00 X
4" Parameter 1 1 1 XX RCAJ [3:0] BCA3 [3:0] XX
5" Paramater 1 1 1 XX RCA4 [3:0] BCA4 [3:0] XX
A" Parameter 1 1 1 XX RCAS [3:0] BCAS [3:0] XX
7" Paramater 1 1 1 XX RCAG [3:0] BCASR [3:0] XX
8" Paramater 1 1 1 XH RCAT [3:0] BCAT [3:0] HK
8" Parameter 1 1 1 o RCAS [3:0] BCAS [3:0] HX
107 Parameter 1 1 1 HH RCASD [3:0] BCAD [3:0] HX
11" Parameter 1 1 1 XX RCA1D [3:0] CA10[3:0] ¥
127 Parameter 1 1 1 X RCA11 [3:0] BCA11 [3:0] X
137 Parameter 1 1 1 XX RCA1Z [3:0] BCA12 [3:0] XX
147 Parameter 1 1 1 XX RCA13 [3:0] BCA13 [3:0] XX
157 Parameter 1 1 1 XX RCA14 [3:0] BCA14 [3:0] XX
187 Parameter 1 1 1 XX RCA15 [3:0] BCA15 [3:0] ¥
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Digital Gamma Control2 | 0 | 1 | 4 XX t | 1+ ] 1 | o 0 ol 1] 1 E3h
1* Parameter 1 1 t o RFAD [3:0] BFAD [3:0] e
2™ Parameter 1111t e RFA1 [3:0] BFA1 [2:0] MK
3" Parameter 1 i 1 W RFA2 [3:0] BFAZ2 [3:0] WK
4" Parameter BENE WK RFAZ [3:0] BFAZ [3:0] WK
5" Parameter 1111 WM RFA4 [3:0] BFA4 [2:0] WK
A" Parameter 111 W RFAS [3:0] BFAS [3:0] K
7" Parameter 11| ¢ WK RFAS [3:0] BFAG [3:0] XK
8" Parameter 1 1]+ WK REAT [3:0] BFAT [3:0] WK
&" Parameter 111 ¢ WK RFAE [3:0] BFAS [3:0] X
10" Parameter 1111t X RFAD [3:0] BFAS [3:0] X
11" Paramater 1 i t B RFEA1D [3:0] BFRAD [2:00 b4
2" Parameter 111 W RFA11 [3:0) BFA[2:0] K
12" Parameter 11| ¢ W REA1Z [3:0] BFA1Z [3:0] WK
14" Parameater 111 W RFA13 [3:0] BFA13 [2:0] b
15" Parameter 11| ¢ W REA14 [3:0] BFA14 [3:0] WK
16" Parameter 1 1 1 KK RFA15 [3:0] BFA1S [2:0) WK
17" Parameter 1|1+t W RFA16 [3:0] BFA16 [2:0) WK
18" Parameter 1|1 ¢t WK RFEA1T [3:0] BFATT [3:0] KK
10" Parameter 111 ¢ WK RFA1E [3:0] BFA18 [3:0) XK
20" Parameter 111+ WK RFA1E [3:0] BFA12 [2:00 W
21" Parameter 1 i " X RFA20 [3:0] BFAZD [3:0) w0

22" Parameter 111t X RFA21 [3:0] BFAZ1 [2:0] X
23" Parameter 1 1 1 WM RFA22 [3:0] BFA22 [3:00 w0
24" Parameter 11| 1 K REA23 [3:0] BFAZ3 [2:0] b 44
25" Parameter IERE W RFEA24 [3:0] BFA24 [3:0] Wi
26" Parameter 1 1 1 WK RFA25 [3:0] BFAZSE [2:00 WK
27" Parameter 1 1]+ WK RFA2E [3:0] BFA2E [3:0] WK
28" Parameter 1|1 ¢t W RFA27 [3:0] BFAZT [3:0] XK
20" Parameter 1|1t WK REAZE [3:0] BEA2E [3:0] o
30" Parameter 1 i 1 KK RFA20 [3:0] BFRAZO [3:0) WK
31" Parameter 1 1 t W RFAZD [3:0] BFA3D [3:00 w0
32" Parameter 1111t e RFA31 [3:0] BFA31 [2:0] K
33" Parameter 1 i 1 W RFA32 [3:0] BFAZZ [3:00 WK
34" Parameter 1011 W REA33 [3:0] BFA33 [3:0] XK
35" Parametar 111 WK REAZ4 [3:0] BFA34 [3:0] xX
35" Parameter 111 WK REA3S [3:0] BFA35 [3:0) WK
37" Parameter AERE WK REAZE [3:0] BFA3S [3:0] XX
38" Parameter 111+ W RFA3T [3:0] BFA3T [3:0 WK
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30" Parameter 1] ¢ WX RFA3S [3:0] BFA38 [3:0) WK
40" Parameter 1]t W, RFA3E [3:0] BFA30 [3:0) A
41* Parameter 1 1 W RFA4D [3:0] BFA4D [3:00 o
42" Parameter i 1 wX RFA41 [3:0] BFA41 [2:0] b e
43" Parameter 1 1 W RFA42 [3:0] BFRA42 [3:0] WA
44" Parameter 1| 1 WX RFA43 [3:0] BF&43 [2:0] WK
45" Paramater | 4 W REA44 [3:0] BFA44 [3:0] W
46" Parameter 1| 4 WX REA45 [3:0] BFA45 [3:0] W
47" Parameter 1| ¢ W RFA4E [3:0] BFA48 [3:0] W
48" Parameter 1|+ WK REA4T [3:0] BFAST [3:0] WK
40" Parameter 1] ¢ WX RFA4E [3:0] BFA4E [3:0) N
50" Parameter 1] ¢ WX RFA4E [3:0] BFA40 [3:0] W
51* Parameter i 1 b RFEASD [3:0] BFRASD [2:0] b4
52" Parameter 1: |+ X RFAST [3:0] BFAS1 [2:00 W
53" Parameter i t WK RFAEZ2 [3:0] BFRARZ [3:0] WK
54" Parameter 1| 1 W REASZ [3:0] BFAR3 [2:0] WK
55" Parameter 1] 9 W RFEASS [3:0] BFAG4 [3:0] W
56" Parameter i 1 WX RFASS [3:0] BFASS [2:0] WK
57" Parameter 1 t WX RFASE [3:0] BFARS [3:00 XX
55" Parameter T | 1 X RFAST [3:0] BFAST [3:0] XX
50" Parameter 1|+ WK REASSE [3:0] BFASE [3:0] WK
80" Parameter 1] ¢ WX RFASE [3:0] BFASE [3:0] W
&1* Parameter i t W RFABD [3:0] BFAGD [3:0] M
&2™ Parameter 1 1 W RFAGT [3:0] BRAB1T [3:0] Lt
83" Parametar 1 1 W, RFAGZ [3:0] BFAG2 [3:0] I
84" Parameter |+ 4 RFABS [3:0] BFAB3 [3:0] XX
o W, 1 1 1 1 0 1 1] Féh
1 1 XX My EOR | Mx EOR | MV ECR 0 |ecreor| O 0 WEMCDE 01
Interface Control H
£ 4 W 0 0 EPF [1:0] 0 0 MDT [1:0 oo
1.1 1 W 0 0 ENDIAN ] DM [1:0] RM RIM 0o
: 0 XX 1 1 o 1] 1 0 1 1 CBh
: 0 *X 0 0 1 1 0 0 1 30
1. 1 *X 0 0 1 i] i 1 0 0 2C
Power Control A
1. 1 XX 0 ] 1] i] 0 0 0 0 Wi,
1. 1 XX 0 ] 1 0 REG_\WD{2:0] 30
1{1 xX 0 0 0 0 0 VBC[2:0] o
1{1 xX 1 1 0 0 | 1 1 CFh
1{1 xX 0 0 0 0 0 0 0 0 0o
Power Contmol B 1 1 X 1 PCEQ |DRV ena| Power control[i:m [i] o 1 B1
1 X, DRV _wmi[2:1 1 oC e DRV_wmh[2:0 30
L L = )’ a
t ' wmnl[2:1] _Ena vmif0] "_wmh[2:0]
1 (1 ¥ 1 1 1 ] i 0 0 0 Egh
Driver timing control A 1 t B CRIEQPC SOT71:00 0 i) 1 0 NOW B4
111 3 o 0 | EQ[2:0] CR[2:0] 11
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i 1 1 XX 1] 1 1 1 1 PCI1:0) TA

|9 1 X 1 1 1 il 1 [u] o 1 EBh

; Fol 1 1 1 XX i EDTT:00 o o] 1 ] HOWE 04

Driver timing control B IPCE

1 1 1 XX i) ] EQ[2:0] CR[2:0) 11

1 1 1 XX i) 1 1 1 1 PCI1:0 TA

Diriver timing control C a1 f XX L 1 1 I 1 - ! g Ehh
i 1 1 XX VG SW_T4 VG SW T3 VG 5w T2 VG SW_T1 Lils
[ 1 XX 1 1 1 0 1 1 n] 1 EDh

i 1 1 XX 0 1 CP1 soft start 0 1 CP23 soft start 55

Power on sequence control 1 1 1 X o 0 En_wcl 0 o En_ddvdh 01
1 1 1 X o 0 En_wgh 0 o En_wgl 23

i 1 1 XX DOVDH_ENH 0 0 4] 8] 0 1 01

0|7 1 XX 1 1 1 0 o] 1 0 Fzh

Enable 3G
1 1 1 XX i) i) D 4] 0 o] 1 3G _enb 02

Note {1 Undefined commands are treated as NOF (00h) command.

Note 2: BO to D9 and DE fo FF are for factory use of display supplier. USER can decide if these commands are

avalable or they are freated as NOF [(00h) commands before shipping to USER. Default value iz NOP

{(00h).

Note 3- Commands 10k, 120, 13h, 26h. 28h, 29k, 30h, 36h (Bit D4 only), 38h and 3%h are updated during

V-SYNC when ILI9341V (s in Sleep OUT mode to avoid abnormal visual effects. During Sleep N mode,

these cammands are updated immediately. Read status (02h). Read display power mode (04h), Read

display MADCTL (0Bh), Read display pixel farmat (0Ch), Read display image mode (0Dh), Read display

signal mode (0Eh) and Read display seff diaghostic result (OFh) of these commands are updafed

immediately both in Sleep IN mode and Sleep OUT mode.
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12. Quality Assurance

12.1. Purpose

This standard for Quality Assurance assures the quality of LCD module products supplied
to customer.

12.2. Standard for Quality Test

12.2.1 Sampling Plan:
ANSI /ASQC Z1.4-1993.
Single sampling, normal inspection.
12.2.2 Sampling Criteria:
Visual inspection: AQL 1.5%
Electrical functional: AQL 0.65%.
12.2.3 Reliability Test:
Detailed requirement refer to Reliability Test Specification.

12.3. Nonconforming Analysis & Disposition

12.3.1 Nonconforming analysis:
12.3.1.1 Customer should provide overall information of non-conforming sample for their
complaints.
12.3.1.2 After receipt of detailed information from customer, the analysis of nonconforming
parts usually should be finished in one week.
12.3.1.3 If cannot finish the analysis on time, customer will be notified with the progress status.
12.3.2 Disposition of nonconforming:
12.3.2.1 Non-conforming product over PPM level will be replaced.
12.3.2.2 The cause of non-conformance will be analyzed. Corrective action will be discussed
and implemented.

12.4. Agreement Iltems

Shall negotiate with customer if the following situation occurs:
12.4.1 There is any discrepancy in standard of quality assurance.
12.4.2 Additional requirement to be added in product specification.
12.4.3 Any other special problem.

12.5. Standard of the Product Visual Inspection

12.5.1 Appearance inspection:
12.5.1.1 The inspection must be under illumination about 1000 — 1500 Ix, and the distance
of view must be at 30cm £ 2cm.
12.5.1.2 The viewing angle should be 45° from the vertical line without reflection light or
follows customer's viewing angle specifications.
12.5.1.3 Definition of area: A Zone: Active Area, B Zone: Viewing Area,
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Eye

Eye

45° | 45°
/ A zone
L

B zone

12.5.2 Basic principle:

—

12.5.2.1 A set of sample to indicate the limit of acceptable quality level must be discussed by

both us and customer when there is any dispute happened.

12.5.2.2 New item must be added on time when it is necessary.

12.6. Inspection Specification
No. Item Criteria (Unit: mm)
/ \ Area Acc. Qt
a . cc. Wty
Black / White spot K J Size
Forel terial ) $<0.10 Ignore
oreign materia «—>
'S ' 0.10<(<0.15 2
(Round type) 0.15<(<0.25 1
<(P<0.
01 Pinholes b 1o<0s
Stain 0.25<¢ 0
Particles inside cell. 0= (a+b)/2 Total 2 noinclude
(Minor defect) ¢<0.10
Distance between 2 defects should more than 3mm apart.
Display Area Total
Bright dot 0 0
Note1
Dark dot N<2 N<2
02 Electrical Defect Total dot N<2 N<2
(Minor defect) Mura Not visible through 5% ND filters. Note 2

Remark:
1. Bright dot caused by scratch and foreign object accords to item 1.

Version: 2

PAGE: 30




DEM 240320K TMH-PW-N (A-TOUCH)

Production Specification

/ W
L
Black and White line L
Scratch
03 Foreign material
(Line type)
(Minor defect) Length Width Acc. Qty
/ W = 0.03 Ignore
= 25 0.03 < W = 0.05 3
= 25 0.05 < W = 0.10 2
/ 01 < W 0
Total 3
Distance between 2 defects should more than 3mm apart. Scratches not
viewable through the back of the display are acceptable.
04 Glass Crack
(Minor defect)
Crack is potential to enlarge, any type is not allowed.
Glass Chipping Pad Area:
(Minor defect)
Length and Width Acc. Qty
¢>3.0,b<1.0 1
05 ¢c<3.0,b<1.0 3
a<Glass Thickness
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Glass Chipping Rear of Pad Area:
(Minor defect)

Length and Width Acc. Qty
¢>3.0,b<1.0
06 c< 3.0, b< 1.0 2
c<3.0,b< 0.5 4
a<Glass Thickness
Glass Chipping Except Pad Area:
(Minor defect)
Length and Width Acc. Qty
¢>3.0,b<1.0
07 c< 3.0, b< 1.0 2
c<3.0,b< 0.5 4
a<Glass Thickness
Glass Corner Chipping:
(Minor defect)
Length and Width Acc. Qty
c<3.0,b< 3.0 Ignore
08 a<Glass Thickness
Glass Burr:
(Minor defect) Length Acc. Qty
F<1.0 Ignore
09

Glass burr don’t affect assemble and module
dimension.
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FPC Defect:
(Minor defect)
10.1 Dent, pinhole width a<w/3.
10 (w: circuitry width.)
10.2 Open circuit is unacceptable.
10.3 No oxidation, contamination and distortion.
Diameter Acc. Qty
. Bubble on Polarizer 9<0.20 Ignore
(Minor defect) 020 <g<0.30 4
0.30 <¢<0.50 1
0.50<¢@ None
Diameter Acc. Qty
1o | Denton Polarizer 9<0.20 Ignore
(Minor defect) 020 <¢<0.30 4
0.30 <¢<0.50 1
0.50<¢@ None
13 Bezel 13.1 No rust, distortion on the Bezel.
13.2 No visible fingerprints, stains or other contamination.
D: Diameter W: width L: length
14.1 Spot: D<0.25 is acceptable
0.25<D<0.4
2dots are acceptable and the distance between defects should more than
10 mm.
14 Touch Panel D>0.4 is unacceptable
14.2 Dent: D>0.40 is unacceptable
14.3 Scratch: W<0.03, L<10 is acceptable,
0.03<W=<0.10, L<10 is acceptable
Distance between 2 defects should more than 10 mm.
W=>0.10 is unacceptable.
Touch the touch panel, cannot see the LCD ripple.
15 LCD Ripple Pen: R 0.8mm silicon rubber.
Operation Force:120g
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16.1 No distortion or contamination on PCB terminals.
16.2 All components on PCB must same as documented on the
15 PCB BOM/component layout.

16.3 Follow IPC-A-600F.

17 Soldering Follow IPC-A-610C standard

The below defects must be rejected.

18.1 Missing vertical / horizontal segment,
18.2 Abnormal Display.

18.3 No function or no display.

Electrical Defect
18 18.4 Current exceeds product specifications.

(Major defect)
18.5 LCD viewing angle defect.
18.6 No Backlight.

18.7 Dark Backlight.

18.8 Touch Panel no function.

Remark: LCD Panel Broken shall be rejected. Defect out of LCD viewing area is acceptable.
12.7. Classification of Defects

12.7.1 Visual defects (Except no / wrong label) are treated as minor defect and electrical
defect is major.
12.7.2 Two minor defects are equal to one major in lot sampling inspection.

12.8. Identification/marking criteria
Any unit with illegible / wrong /double or no marking/ label shall be rejected.
12.9. Packaging

12.9.1 There should be no damage of the outside carton box, each packaging box should
have one identical label.
12.9.2 Modules inside package box should have compliant mark.
12.9.3 All direct package materials shall offer ESD protection
Note1: Bright dot is defined as the defective area of the dot is larger than 50% of one sub-pixel area.

R
~
! - o .
| vl Eye Position
i |
| I
i | |
i | E
ND Filter s I E
| N 90" |
I
|
ND Filter == i MD Filter Position
| | |
L J 2 5em-3.0e
TET-LCD Panel TFT-LCD Panel

Bright dot: The bright dot size defect at black display pattern. It can be recognized by 2% transparency of
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filter when the distance between eyes and panel is 350mm=50mm.

Dark dot: Cyan, Magenta or Yellow dot size defect at white display pattern. It can be recognized by 5%

transparency of filter when the distance between eyes and panel is 350mm+50mm.

Note2: Mura on display which appears darker / brighter against background brightness on parts of

display area.

13. Reliability Specification

No Item Condition Quantity Criteria
1 High Temperature Operating 70°C, 96Hrs 2 ngggés_z
2 Low Temperature Operating -20°C, 96Hrs 2 Gngg?J
3| High Humidity 50°C, 90%RH, 96Hrs 2 Gnggé?"?’
4 High Temperature Storage 80°C, 96Hrs 2 GB{;SS§3'2
5 Low Temperature Storage -30°C, 96Hrs 2 GBgSg§3.1
: -20°C, 60min~70°C, 60min, GB/T2423.22
6 Thermal Cycling Test 20 cycles. 2 2012
Frequency range:10Hz~50Hz
7 Packing vibration Acceleration of gravity:5G 2 GB/:I—25010790'14
X, Y, Z 30 min for each direction.
Air: =8KV 150pF/330Q 5 times
8 Electrical Static Discharge P 2 GB/-I_210706626'2
Contact: 4KV 150pF/330Q 5 times -
9 Drop Test Height:80 cm,1 corner, 3 edges, 5 GB/T2423.8
(Packaged) 6 surfaces. -1995
Note1. No defection cosmetic and operational function allowable.
Note2. Total current Consumption should be below double of initial value.
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14. Precautions and Warranty

14.1 Safety

14.1.1.  The liquid crystal in the LCD is poisonous. Do not put it in your mouth. If the liquid
crystal touches your skin or clothes, wash it off immediately using soap and water.

14.1.2. Since the liquid crystal cells are made of glass, do not apply strong impact on them.
Handle with care.

14.2. Handling

14.2.1. Reverse and use within ratings in order to keep performance and prevent damage.

14.2.2. Do not wipe the polarizer with dry cloth, as it might cause scratch. If the surface of
the LCD needs to be cleaned, wipe it swiftly with cotton or other soft cloth soaked
with petroleum IPA, do not use other chemicals.

14.3. Storage
14.3.1 Do not store the LCD module beyond the specified temperature ranges.
14.4. Metal Pin (Apply to Products with Metal Pins)

14.4.1. Pins of LCD and Backlight
14.4.1.1. Solder tip can touch and press on the tip of Pin LEAD during the soldering
14.4.1.2. Recommended Soldering Conditions
Solder Type: Sn96.3~94-Ag3.3~4.3-Cu0.4~1.1
Maximum Solder Temperature: 370C
Maximum Solder Time: 3s at the maximum temperature
Recommended Soldering Temp: 350+20°C
Typical Soldering Time: <3s
14.4.1.3. Solder Wetting

Solder Pin Lead Solder Pin Lead
Recommended Not Recommended
14.4.2. Pins of EL
14.4.2.1. Solder tip can touch and press on the tip of EL leads during soldering.
14.4.2.2. No Solder Paste on the soldering pad on the motherboard is recommended.
14.4.2.3. Recommended Soldering Conditions
Solder type: Nippon Alimit Leadfree SR-34, size 0.5mm
Recommended Solder Temperature: 270~290C
Typical Soldering Time: <2s
Minimum solder distance from EL lamp (body):2.0mm
14.4.2.4. No horizontal press on the EL leads during soldering.
14.4.2.5. 180° bend EL leads three times is not allowed.
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14.4.2.6. Solder Wetting

ropr SO0LCER Fly
. ’W.'?'s-/ »
T":E-
Recommended Not Recommended
14.4.2.7. The type of the solder iron:
".]:['-:'} | o
Recommended Not Recommended

14.4.2.8. Solder Pad

14.5.Operation

14.5.1. Do not drive LCD with DC voltage

14.5.2. Response time will increase below lower temperature

14.5.3. Display may change color with different temperature

14.5.4. Mechanical disturbance during operation, such as pressing on the display area, may
cause the segments to appear “fractured”.

14.6.Static Electricity

14.6.1. CMOS LSiIs are equipped in this unit, so care must be taken to avoid the
electro-static charge, by ground human body, etc.

14.6.2. The normal static prevention measures should be observed for work clothes and
benches.

14.6.3. The module should be kept into anti-static bags or other containers resistant to static
for storage.

14.7.Limited Warranty

14.7.1.  Our warranty liability is limited to repair and/or replacement. We will not be
responsible for any consequential loss.

14.7.2. If possible, we suggest customer to use up all modules in six months. If the module
storage time over twelve months, we suggest that recheck it before the module be
used.

14.7.3. After the product shipped, any product quality issues must be feedback within three

months, otherwise, we will not be responsible for the subsequent or consequential
events.
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15. Outline Drawing
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
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