b A 2o A SHT R
EC el fHs TR P AR RIS
ARTINCHIP

ArtInChip AiPQiR
“TAics, [Ecel”

REA: EHIE
HHA: 2024-05-24

Copyright © ArtInChip Technology Co., Ltd. 2023

All rights reserved.



BT AR —RE
TR AR RAR 7 2R

-~ B 3

Q00000
W
HR
H
=)

Copyright © ArtInChip Technology Co., Ltd. 2023

All rights reserved.



BT AR —RE
TR AR RAR 7 2R

Copyright © ArtInChip Technology Co., Ltd. 2023
All rights reserved.




/N : BTt R —
- IE 1z1¥} TR S R ST

AiPQ ArtInChip Picture Quality

tOIRE: 8T USB/ERO5eRk LCD ShgiEill, EasiRavEmn
LCD #M&iEit: PRGB, LVDS, MIPI-DSI

FBERREL: CCM, Gamma

DR A RIS IRMZN, mIFNRERREGRIFTE, REITARER

Copyright © ArtInChip Technology Co., Ltd. 2023

All rights reserved.



BT AR —RE
TR AR RAR 7 2R

Copyright © ArtInChip Technology Co., Ltd. 2023
All rights reserved.




. H BT AR —RE
ﬁﬁ‘ H - TR AR RAR 7 2R

Welcome TaH], 1EFHER+

Welcome Screen X

/ YRB{EFIArtInChip PQ Tool v1.1.0
Built on 2024-05-22 15:16:47
AR, LCDAMEi

VERRS MR

Copyright=Artinchip Technology Co., Ltd. All rights reserved. THE®E £ : http://www.artinchip.com

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 1 9 g 7 65 4 3 2 10
(=l Jodogogooo oo oo oo og
FEEEs |

Address: | 0x00000000 | value: | 0x00000000

a
—
un
-
s
—
[¥5)
-
]
—
—
-
[=]

Copyright © ArtinChip Technology Co., Ltd. 2023

All rights reserved.



BT AR —RE
TR AR RAR 7 2R

Copyright © ArtInChip Technology Co., Ltd. 2023
All rights reserved.




. - AT AR —
! I Tk RIS RS R

AiPQ EEFACH SDK —HS(sEF
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RTOS /& TIE

« MIPI-DSI {ifi ADB [\] Using Usb@
It an<> £ ADB &4

[['] ADBD: Android Debug Bridge daemon implementation in RT-Thread --->

--- ADBD: Android Debug Bridge daemon implementation in RT-Thread
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Welcome
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Welcome Screen *
NEYFLETER ‘§IE X EH——15z = ®RGBE (@) VDS (&) MIPI-DSI
TR 3. RO © wipr-
E Fsync HBP HFP
N ] - GPIO>>
s NE e |lmp |l | ' 5 L - =
2 NERRER |l | gy EE
e hactive | 1024 =
|z| VBP | i i i
'y hfp | 160 |%
| -
hb 160 —
'ﬁ Hactive ; | e
hsync |2E] :%
®@ ive | 600 —
Vactive vactive | =
vip | 20 :%
ot [
A E & RS w12 2
ARTINCHIP vsync | 3 =
¥
- frame rate 60 fps
vip | :
mode | PRGE |V| clock phase | 0
format | 24BIT |V| data order | RGB
pinmux=> [ ] data mirror
31 30 29 28 27 26 25 24 23 22211 2019181716 1514 131211 10 9 8 7 6 5 4 3 2 10
OO0 OO LD oo oo ggog
Address: | 0x00000000 ' Value: | 0x00000000 | Read Write
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Color Bar

Pure Color

Gradient

@ Color Bar (®) Pure Color (®) Gradient

Fraa i

(®) Color Bar (®) Pure Color (®) Gradient

#IFFFfe

FrE&i

(®) Color Bar (®) Pure Color (®) Gradient

| e |

- 100x100

@ # B O

pinmux=:

Welcome
®RrRGB (®) VDS (8 MIPI-DSI
Hsync HBP_
_________________ 1
Vsyney |
A
veP | l
Hactive
Vactive
A B %
ARTINCHIP
¥
=
mode | PRGE ‘V| clock phase |D |V|
format | 24BIT ‘V| data order | RGB |V|

["| data mirror

5. 2NN,

&
-
=
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GPIO>>

pixelclock | 52

hactive | 1024

<||b <||>

hfp | 160

hbp | 160

hsync | 20

vactive | 600

vfp | 20

vbp |12

<||b <||> 1||D 4||b 1||D

<||>

3

frame rate 60 fps

=}

ZEEE

(=

SHEE

4”»
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ﬁiﬁigﬁ% ®RGB  (®) VDS (&) MIPL-DSI
E Hsync HBP HFP.
T T =
-1
Nl Ve |
'ﬂ' Hactive
6. (EFHENELE e
E S el EH %
ARTINCHIP
v o

clock phase | 0

—

data order | RGE ‘V|

fgrmat | 24BIT

pinmux=> [ | data mirror

8.[5]:E SDK

BNl

YN

92)%-1%*%%14: 31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16

1514 13 121110 9 8 76 5 4 3 2 10
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iR backlight, reset, 5 |H] ¥ GPI0 354 backlight

GPIO 1#{EIE<SHB
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PXn tricsk, GPIO BZmS, GPIO HRZm=S., f5la0: PE19 3K~ E 2HZE 19 5|R, SHEE me

delay LAZFP/9SRAOATTIERS

0/1 IEEHHEREF

pixeiclock
hactive
hip

hbp

hsyn<

-

o o (=] o

GPIO>>

4 > € 4> >

W GPIOB ¢ x

PE19 B

PE6 1234l| reset
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BA= aJHERYIEE :
* GPIO {REB-BX
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vfp | 20

Hsync HBP | HFP
\_ |
""""""""" AT |
Vsync
Rk : -------- hactive |‘I[124 :;|
VBP
il 2 L hfp | 160 :%
——
] hbp | 160 —
Hactive | 'j
hsync | 20 :%
0 | -
. vactive | 600 —
Vactive | '
|
[
|
|

A i Bl
ARTINCHIP
. ! frame rate 60 fps —> Eﬁ];ﬁ%mﬁ’:?ﬁ

VFP
mode | PRGE ‘V| clock phase | 0 ‘V|
format | 24BIT ‘V| data order | RGB ‘v|

S NECEESENERL

[ LEEVEE, EERIEEAE
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mode | PRGE v clock phase | 0 |V
format | 24BIT W data order | RGB |V
pinmiuxes> data mirror

format : Z[%HTE= 24BIT/18BIT _HD/18BIT LD/16BIT_HD/16BIT LD
data order : RGB {FEZH5HH RGB/RBG/GBR/GRB/BRG/BGR
data mirror : K/Nim#iy, &EAE#, 0-7/7-0

clock phase: pixelclock tBA/EZE 0/90/180/270

format/data order/data mirror BJ{&El pinmux TAEARIERCE
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=1 A BOTEHsER—wRS
Y RGB REiFit i i

%% RGB Format Sz —
+ PRGB
PIN NAME MAPPING 0 1 2 3 4
FORMAT 24BIT 18BIT_LD 18BIT_HD 16BIT_LD 16BIT_HD
GPC_PS5 LCD_DO DISABLED B2 DISABLED B3
fttﬁjJ InmUX F—TE EE}**D LCD %T[QBEB *&}E . GPC_P4 LCD_D1 m DISABLED B3 DISABLED B4
=] p N i = X pln GPC_P3 LCD_D2 m DISABLED B4 DISABLED BS
GPC_P2 LCD_D3 m DISABLED BS DISABLED B6
GPC_P1 LCD_D4 m DISABLED B6 DISABLED B7
D . . GPC_PO LCD_DS m DISABLED B7 DISABLED G2
HD/LD: highest discarded / lowest discarded B z o -
GPD_P7 LCD_D7 m B3 G3 DISABLED G4
GPD_P8 LCD_D8 Go bl B4 G4 B3 G5
%t 24 A%’&?E . q: E _&T/{EE E/\J 6/8 1?‘ GPD_P9 LCD_D9 G1 ] B5 G5 B4 G6
Ean I pln Bx 1= N A GPD_P10 LCD_D10 G2 v B6 G6 BS G7
GPD_P11 LED_D11 G3 il B7 G7 B6 R3
GPD_P12 LCD_D12 G4 bl G2 R2 B7 R4
GPD_P13 LCD_D13 G5 bl G3 R3 G2 RS
GPD_P14 LCD_D14 G6 vl G4 R4 3 RE
GPD_P15 LCD_D15 G7 v G5 RS G4 R7
GPD_P16 LCD_D16 m G6 R6 Gs DISABLED
mode ‘ PRGE ‘V| clock phase ‘ 0 |V| GPD_P17 LCD_D17 m G7 R7 G6 DISABLED
GPD_P18 LCD_D18 m R2 DISABLED 7 DISABLED
format ‘ 24BIT ‘V| data order ‘ RGB |V| GPD_P19 O 2090 = R3 DISABLED R3 DISABLED
- . ) GPD_P20 LCD_D20 m R4 DISABLED R4 DISABLED
pinmux=> | data mirror GPD_P21 LCD_D21 m RS DISABLED RS DISABLED
GPD_P22 LCD_D22 m R6 DISABLED R6 DISABLED
GPD_P23 LCD_D23 R7 DISABLED R7 DISABLED
| zumE D| SAEE | | @nnuEE |
N~

1SEBY pinmux FfIA LCD INREE B{ERE PD24 - PD27 /9 1= pin
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W RGB REiRit

1%33E RGB data order

{&Bh pinmux TA@E, AIA RGB Hitili~=

data order %558 RGB

RGB/RBG/GBR/GRB/BRG/BGR

clock phase | 0 |V

data order | RGE |V

data mirror

16 BIT LD

3
16_LD
DISABLED
DISABLED
DISABLED
DISABLED
DISABLED
DISABLED
DISABLED

DISABLED

(o T B IR 7 B s I 3 |
e = B ¥ B A
SIS PSS

]
1
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—T0—2DA 37| GPD_P6/LCI
—CD B0 30| GPD_P7/LCI
—h B 55| GPD_P8/LCL
—cD B 58| GPD_P9/LCL
ICO B3 57— GPD_P10/LC
D B2 26 | GPD_P11/LC
OG0 55| GPD_P12/LC
—Ten o 54| GPD_P13/LC
—Ton o 53| GPD_P14/LC
—Ton a3 55| GPD_P15/LC
—on o 51| GPD_P16/LC
—ICD G5 79| GPD_P17/LC
—CD-RO 18| GPD_P18/LC
NoBE 17| GPD_P19/LC
—Ch R 15| GPD_P20/LC
—ToD 15| GPD_P21/LC
—[CDh-RZ 12| GPD_P22/LC
—TCD_VCIK Jei | SRR
—ICD- S 15| GPD_P24/LC
—Ten s 77| GPD_P25/LC
—LCD_VDEN Tan | SRt L
= GPD_P27/LC

EF BN E

BT AR —RE




- RGB =iER A EOTFRIUR R
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¥ ¥y ata mirror S

RGB dat
PIN NAME MAPPING 0

FORMAT 24BIT

GPC_P5 LCD_DO m
GPC_P4 LCD_D1 m
GPC_P3 LCD_D2 m
GPC P2 LCD_D3 m

}\A QH/\ = H/J _él_{‘h JZFQAE GPC_P1 LCD_D4 m

—Z E=) GPC_PO LCD_D5 m
Shntiaidies i e B M PD23 - PD16 RRH 7 - 0

GPD_P7 LCD_D7

RGB888 733 data mirror — ,
GPD_P9 LCD_D9 G1 v T%g data mlrror
GPD_P10 LCD_D10 G2 vl
GPD_P11 LCD_D11 G3 vl
GPD_P12 LCD_D12 G4 vl
GPD_P13 LCD_D13 G5 vl
GPD_P14 LCD_D14 G6 vl
GPD_P15 LCD_D15 G7 vl
GPD_P16 LCD_D16 m
GPD_P17 LCD_D17 m
GPD_P18 LCD_D18 m
GPD_P19 LCD_D19 m
GPD_P20 LCD_D20 m
GPD_P21 LCD_D21 m
GPD_P22 LCD_D22 m
GPD_P23 LCD_D23 m

]
]

Copyright © ArtInChip Technology Co., Ltd. 2023

ZIEE

All rights reserved.



I RGB B&=iEit A SRS
FIB clock phase
GERIHEEAEN, XFF4 MBI, FEELSTKOE  9ES 00FE, s
clock phase ARNICEE, EREGFERR, EABHZXIE/THIAE

Framebuffer Z2{1E
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1.RREHE
format/data order/data mirror BCEB1R

Veom 2E58E, ARG, IRZ—: BGGFEER, HEXEREE

2. 5EAER, FEaEM
RGB #UERF(EHRIE, LCD dither 5|HHIZRER

3.2 REs

2E pin B 5
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Y RGB R=iFist

izt $zI5
gz Pulue Color
r, g, b (0x80, 0x00, 0x00)

WERRFIZIRIES

Color Bar @ Pure Color Gradient

Fagilig

#800000

ME—IEFEIRT: R7 5|HIAEEE, ERAEET, HOXKNAEDE pin

wHERE

r, g, b (0x40, 0x00, 0x00)
r, g, b (0x20, 0x00, 0x00)
r, g, b (0x10, 0x00, 0x00)

Copyright © ArtInChip Technology Co., Ltd. 2023
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Y LDs B=iFis i W

mode | VESA-24 |v (®) linkD link1

N/P N/P N/P N/P N/P

link mode | SINGLE_LINKO |" PD18/19 PD20/21 PD22/23 PD24/25 PD26/27

link swap lanes | D3 v | | (K v | D2 | D1 |‘~"" Do |"""

pinmux==
N/P swap

V1.1 ARAS STHFERIMER S LVDS Link BB RFRROtR
pinmux [E[a] RTOS FFEX, &Ml LvDS FUNC, &% E

* mode: vesa-24(tBFR NSTET,, BR1A), jeida-24, jeida-18, HFEINIBZBIAE

* link mode: single-link0Q, single-linkl, double-screen, dual-link
* link swap: link0 5 link1 & B2 (single link B] ZH&)
* lanes: link BIEAIFE, oI 5 WEDTHESER

* N/P swap: link BBtk Ei=El
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I VDS RiEiFit

W pinmuxEE - 7 %
PD.8 PD.9 PD.10 PD.11 PD.12 PD.13 PD.14 PD.15 PD.16 PD.17
DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED
PD.18 PD.19 PD.20 PD.21 PD.22 PD.23 PD.24 PD.25 PD.26 PD.27
ENABLED | | ENABLED k| | ENABLED & | ENABLED [ | ENABLED k| | ENABLED | | ENABLED | | ENABLED k| | ENABLED i | ENABLED v
. ZHEE | 2 SAEE
mode | JEIDA-24 Iv|  @linko (@ linki N R
) N/P N/P N/P N/P N/P E E"
link mode | SINGLE LINKO | PD18/19 PD20/21 PD22/23 PD24/25 PD26/27 SOEE SAEE
Lok anes (00 [v] [00 || (00 [v/ (00 |v] 00 [¥|
pinmux>> NPswap [ O O O 0 (= o’
SHEE Helhd

pinmux [E[a] RTOS FAX, #&l LvDS FUNC, 3&HIE
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I VDS RiEiFit

MU
REXINZM
EXINZP
GMD4
CLKM
CLKP
GMDS
RXIN3M
RXIN3P

Fat Wl o

BT AR —RE
TR AR RAR 7 2R

B—EHKRT

Eﬁgﬁ@xiﬂ LVDS1-D21 14
MBI S e E
LVDS1-CKN 17 |
N/P —;H%%——Xj}m 22 LVDS1-CKP I :g_
LVDS1-D3N 20
N negative , Tk, P positive, I1EX gg S 7]
h¥/HNERES
Link HiHGi=
Single Link A~3zi5HiA

Dual Link 37% HHPFIEERE, EBEZEAHARENEE
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9.4 MIPI-DSI &
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I MIPI-DS| BEiEid - R

AiPQ V1.1 hRZAS 373455 CLOCK-NONCTINUOUS B PIEELEAE T,
pinmux [E[@ RTOS FFE%, #2M MIPI-DSI FUNC, 3&#HINS

mode | VID_BURST |V lane num | 4 :=: pinmux=>  mipi cmd>>
format | RGBB&S v N/P /P N/P N/P
PD18/19 PD20/21 PD22/23 PD24s25
|
=7  datalanes D3 |v| [D2 |v||D1 |v| DO |v
clk inverse PD22/23

N/P swap
clk noncontinuous

mode: video pulse, video event, video burst (mipi video mode F/E)

format: RGB888, RGB666L, RGB666, RGB565 (HFEMIE BN, EAIARGBSSS)
VC: virtual channel id (BEIIEBIEIA, BEE0)

lane num: ZIBIEBENE, AEEINTEE Ay EIE A S5 B
data lanes: Z{ BB EEDEEIFIEE#H clk inverse: B @B Izl
N/P swap: ZiEEERIEZE clk noncontinuous: B #3FEEET,, HEIEBHEIA

Copyright © ArtInChip Technology Co., Ltd. 2023
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I MiPI-DS| BEiFiz s wi

Iﬁpinmm(Ei - 7 %
PD.8 PD.9 PD.10 PD.11 PD.12 PD.13 PD.14 PD.15 PD.16 PD.17

DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED
PD.18 PD.19 PD.20 PD.21 PD.22 PD.23 PD.24 PD.25 PD.26 PD.27
ENABLED || | ENABLED v  ENABLED ) | ENABLED b | ENABLED | | ENABLED || | ENABLED k| | ENABLED | | ENABLED | | ENABLED W

. zBEE | SAEE
mode |V1D_BUR§[ ‘V| lane num |4 :% pinmux>>  mipi cmd>> ﬁ Q:
N/P N/P N/P N/P
format | RGB88E [+ PD18/19 PD20/21 PD22/23 PD24/25 ZNEE SAKHE
|

ve [0 = datalanes D3 |v| (D2 |v| D1 |v| D0 |v| T e

[ clk inverse PD22/23 NPswap ] 0 0 0 (=» .I
[ clk noncontinuous SHEE @it

pinmux B[] RTOS FFAY, &l MIPI-DSI FUNC, 5&%IE
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I MIPI-DS| BEiEid - R

1 Y ?’ LR N
MIPT DST Do- g | GND
. DSl
g ﬂ:ﬁl—ggl-gf; 22 e MIPT_DSI_Do+ g—| MIPION
a1t e R £ ron
T GND

> werosior ¢ RS,
2 MIPIL_DSI D1+ == 13 MIPI1P

- DSI @& |/t REE%R MIPI_DSI_CK- &:@ ] Tﬂ:g::gg::gﬁ; L E‘IPPEI}_CLKN

2
_DSI 15
2 MIPI_DSI CK+ 3l
T GND
MIPT_DST D2- 17
2 MIPI_DSI_D2- .., EE S
DS | MIPT_ D3I D2+
- DSI¥Jiaftan< 2 MIP|_DSI_D2+ éé OO D3I :g A
1 GND
WIPT DS D3 20
= S W ] || |
g H:E:_Bg:_gg WIPI_DSI_D3+ 51 ] MIPI3N
o m — 551 MIPI3P
FZ=4rAF100chm T ga EEE B

ArtinChip
- EEERIEERR, FEEATR, ArEEESFNRIERE
o« FoHA P IEIVRIEIBSS, BIHA HS I2ZURIRF
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Y MiPI-DS| BEiEi

mode | VID_PULSE b
format | RGB&88 v
vC |0 =
clk inverse PD23/22

clk noncontinuous

Mipi cmd &IXFIRIES

mipi.dcs
mipi.generic
delay

DCS (Display Command Set),

. 0 ==
lane num 4 = pinmux>>| mipi cmd>>

N/P N/P N/P N/P
PD18/19 PD21/20 PD25/24 PD27/26

data lanes | D3 |v | | D2 v | D1 v | DO v

N/P swap

DCS/Generic

BRSO, =1

Generic B TRiE MIPI i1 TES!

BT AR —RE
TR AR RAR 7 2R

W MIPIG SRS

«f.. mipi.dcs 0x00, 0x90

96 mipi.dcs 0xA3, 0x04, 0x04, 0x01, 0x05, 0x06, 0x00
mipi.dcs 0x00, 0xCO
Mipi.dcs 0xA4, 0x01

00 mipi.dcs 0x11

101

102 delay 200

103

104 mipi.dcs 0x29

105 |
I

106 delay 120

MSTHES A

BHREZmE, ST tt XHSA

Command 2K size 4K

THIRTT

AN

MIPI thiEX—ME JHTERNmSE
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I MIPI-DS| BEiEid - R

I B E—RR R =2BS5 IRk : command, count of data, data...

LCM_Wrife(Gen)0,4,0xFF,0x98,0x81,0x03); W COM(0xB0,0x98,0x76,0x00,0x08,0x33,0x33,
LCM Write(Gen/0,2,0x01,0x00); W _COM(0xB1,0x53,0x80,0x00,0x85,0x21,0x00,
LCM_Write(Gen)0,2,0x02,0x00);
LCM Write(Gen,)0,2,0x03,0x72);
LCM_Write(Gen/0.2,0x04,0x00); E‘Egmﬁg}ﬁg’g}{?ﬁ% 0B,0x1E,0x1F,0x0F,0x0D
LCM Write(Gen)0,2,0x05,0x00); - XB3UX 15, UXUB, UXTEUX 1, UXUE X
LCM Write(Gen/0,2,0x06,0x09): W COM(0xB4,0x1C,0x0B,0x1E,0x1F,0x0E,0x0C
Generic DCS

SRR ERITETC IR ARSIV
mipi.generic OxFF, 0x98x 0x81, 0x03 mipi.dcs 0xBO, 0x98, 0x76, 0x00, 0x08, 0x33, 0x33
mipi.generic 0x01, 0x00 mipi.dcs 0xB1, 0x53, 0x80, 0x00, 0x85, 0x21, 0x00
mipi.generic 0x02, 0x00
mipi.generic 0x03, 0x72 mipi.dcs 0x36, 0x04
mipi.generic 0x04, 0x00 mipi.dcs 0xB3, 0x1C, Ox0B, Ox1E, Ox1F, OxOF, Ox0D
mipi.generic 0x05, 0x00 mipi.dcs 0xB4, 0x1C, Ox0B, Ox1E, Ox1F, OxOE, 0xOD

mipi.generic 0x06, 0x09
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I MiPI-DS| BEiFiz s wi

y 77N = P
A DO IBERREFOTR L

- NEBEEFS, FFint LCD BFEinHES
HEBREIRFNEL KR

- WEERES

VDDIO, LED+ LED- , PWM
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I MiPI-DS| BEiFiz s wi

BRI, BEERET

« HENEDEEELREEFK
« lane num EREEIER, RIEN(ESHEE
o S ATERIEIESRTS

.mode = DSI_MOD_VID_BURST | DSI_CLOCK_NON_CONTINUOUS,
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I MiPI-DS| BEiFiz s wi

GPIO=>

:I.EILZT-\ET%" pixelclock | 52 =
hactive | 1024 =

hfp | 160 =

HETF video burst mode hbp | 160 :%

hsync | 20 =

B&ial Ealwte, EZE timing, hbp, hfp, pixelclk vactive | 600 =

vip | 20 =

A= [ =

vsync | 3 =

frame rate 60 fps
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