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This document consists of three parts, which are the operation instructions
for converting the image format on the PC, the operation instructions for
downloading the converted image to the knob display from the PC, and the

communication protocol between the master and slave devices

SO E T E 4505 AR A5 v 8] A PRS ZhsUiiR TR E O A DA
ITEARIF D . i SN B A i I B TE RN AR AT IR AE RN ] BE 7R 22228 A0 .

This document defines the communication protocol between the main control
terminal (Host) and slave terminal(Slave), which describes both receiving and
sending commands and performs data synchronization. Developers of software on

Host and Slave may need to refer to this document when they link the communication.

{EFF RN GIA O] A S5 B s s I D ge, SIA AT RES SEUNIRE 7. W
A TR T B SR IR, 1SRRI AR BT N AT VA

However, developers can’ t modify, add, or delete the functionality of the
protocol casually, otherwise it may cause incompatible and unusual phenomenon.
If you need to modify or delete the protocol function, please contact our relevant

responsible person for evaluation.
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Shenzhen Huai Zhi Technology Co., Ltd. reserves the right of final

interpretation of this document.
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PART1:PC yg B fr#& N #E#  Picture

format converting on PC

1. FEMESE N Main Concept Definition

1.1 M. Application

BARAAR PR SO, BRI OIR B =, i T 2 ar ot
*

The folder where the software placed in and suits for, be

taken as root directory.

> my project - v O S TEmy_project FiER
folder
EFR (E=) B FIN
k4 Picture Convert tool public V1.0.4.exe  2022/12/7 17:28 NFEER 23,041 KB

aN

tion_p software

1.2 BFFEBIEA. Picture Storage Format

Z A RIARAFI, B 1 ek, B 2 ek Bl N SCfE
J L

Multi folder storage, picture 1 , picture 2 ... picture

N , etc



> my_project »

BIR

Picturel

Picture2

Picture3 \

Pictured4

\4 Picture Convert tool public V1.0.4.exe

ERHEA

2022/12/8 19:57

2022/12/8 19:57

2022/12/8 19:57

2022/12/8 19:57

2022/12/7 17:28

L ¥ my projectr

Tits=
it
itk
Tits=

MR

2

1.3 BHEEBER-ZILIEE Picture Storage Format— Forbid

Condition

WRHEXN, AF2 R T HIAMEA

The multi-layer subdirectory is not supported under root directory.

@

S -
b

"
> my_project » Picturel >fBié‘§j\re2 »

o -,
h,
o~ \

EFR g

Picture3

P

1.4 ERFFBOEA-BIEER 1

Condition 1

WRHEN, ASCFEBERA AR B E A SCFR2E, mTH

OTHER, OTHER1 &5 Atk Je 4770

N HERs v

fERTEES

2022/12/8 19:

57

b

f Picture2 &

Picture Storage Format— Forbid



The root directory do not support scattered pictures

storing. Please classify the picture files and store them

in OTHER, OTHER1 and other folders

> my_project > v G R Emy
= B S E sem
Picture 2022/12/8 19:58 g
Picture2 2022/12/8 19:57 g
P Picture3 2022/12/8 19:57 ik
Picture4 2022/12/8 19:57 g
@-\Ej'.pyxlg\j"f 2022/9/28 21:31 PNG i
-.-"—’IJF"lictur; Convert tool public V1.0.4.exe 2022/12/7 17:28 NETER

1.5 TXT X#%3%iBH TXT File Explanation
SCRY 22 B i B

The files related explanation attached

1. ATRiEf 200k E, EdEE AT

1. Check picture quantity via check the picture series number

2. CERA TR BRI a4 s AR R, 3307 S bR SR BIRCR 5 I RA — BN TE
A

2. The file examine: The discrepancy between actual display effect and

development caused by picture name or other reason

2. B PEBHEPESR Picture description is required
2.1 @F]‘i% 24 'ﬁ[ﬁ 32 'ﬁz PNG 24 bit or 32 bit PNG pictures are supported

1. @Iﬁ%ﬁ*i%ﬂ%i& Picture width must be even

2. REFEIFEWE, HBLBITKIEK Whether the transparency is required depended
by the actual development situation



® 0.png BiE

@ ED L me  EES L a il & icon.png Bt

EiE =) = e EEEE gk
s & Hﬁiﬂu&tﬁﬁﬂm s=E « FA_ZHIQIANGWUI
HEEA =3 =1
mig R
SRR Tox74 = mEEM
:‘ ==  76= . =
BE 74 &= ﬁj\%ﬁi 80 x 80

fRE 32 icon.pn =E 80 &
R 3 aE 80 =

0-png ot EE 24

2.2 @H‘n‘ﬁfé@ﬁ( Picture Naming Suggestions

> & RE A > B ~ U P ER B
~

01.bmp 02.bmp 03.bmp 04.bmp 05.bmp 06.bmp 07.bmp 08.bmp

09.bmp 10.bmp 11.bmp 12.bmp fﬁuﬁﬁﬂﬂo/\\, Jﬂ\uu 0102 03’ }&%ﬁ%

[F—RMEE . GlinEANaEE 149k, BAMBR SR Far4 01 02 —
14 BIWT, s piin B 01 EH 02 %%
For the same type of pictures, for example, if there are 14 moving pictures, the
files in the corresponding folder can be named 01 02 —— 14, or for example,
week 01 week 02 etc

MmN ek 1. bmp, JEFE 2. bmp. . . .. Jied% 15. bmp. . . gk 101. bmp

If the naming method is rotationl. bmp, rotationZ2.bmp.....
rotationlb. bmp... rotationlOl. bmp

(a2 PR = FE P Oy % 1. bmp Jig#% 15. bmp. .. &% 101. bmp. .. Jighs
2.bmp. ... BIKFHE, ARSI HE 1) )

(The software for subsequent processing will be sorted as rotating 1. bmp
rotating 15. bmp... rotating 101. bmp... rotating 2. bmp.... And an exception
will be raised, but the sorting problem handled by the software cannot be

changed. )

2.3 @ﬁ—ﬁﬁ%ﬂﬁ}ﬁﬁ‘é}ﬁ?ﬁ% Picture - the effective part cannot be

pure black

Bl T, REHRZERET 1, 1 RARERNE, AREN2ER#000000, AT BLUHHEIL
i R B Y

For example, in the figure below, the purpose of this figure is to display the
effective display content of the number 1, 1, which cannot be pure black #

000000, but can be used in a color close to pure black



3. Picture Convert tool public manual { Ff % BH

3.1 BIT¥4 Run software

BT8R xxx Picture Convert tool public VI.O0. x. exe

sun software  xxx Picture Convert tool public VI1.O0. x. exe

3.2 BREXT N HIiEPFE Related setting select



# Picture Convert tool Internal version - O X

FT Refer to
FEIEfbinz
temporary bin file save

™ ERRENER

select convert type

IN_N_B_2B
Froass

IN_N_L 2B convert start

IN_T B 28

O RS TS B

IN.T L 2B
CON_L.2B

e

CO N B_28B

1. B mAEE 2 5, R, EHRARR, RS, TEEFENIEE As
product difference, please apply from seller to select related setting before

use
2. NG, SR Click” Convert start” after select convert type

3.3 %ﬁ)ﬁ B(J‘?_H@%)‘C'fq:ﬂ—:\‘%: The interface as below after convert

L [ T E—

> Picture Convert tool public V1.0.4 W

BiR 1
pic p
pic2 :

4 Picture Convert tool public_V1.0.4.exe p
@ picture Convert tool public V1.0.4 IN T L 2B.txt :

[ Picture Convert tool public V1.0.4 targetBin IN T L 2B binSIZE 0x22566.bin



Hr

1. AP SN TEHE S The required file after convert: Picture Convert
tool public V1.0.4 targetBin IN T L 2B binSIZE 0x22566. bin

2. HTREE A B RE$E 5] X The files for picture refresh and display the
indicated file:Picture Convert tool public V1.0.4 IN T L 2B. txt

Picture Convert tool public V1.0.4 IN T L 2B.txt X
400 S B A B 3T

v fg A A FFiERGB(RGBA)  FRPEGE PG Rk

2 plcture loop series numer picture format Picture typ

tool public vi.@.4\pic\e.png %5 NO. @x@ |PNG RGBA p
tool public vi.@.4\pic\1l.png %5 NO. @x1 [|PNG RGBA p
tool public vi.@.4\picp\@.png "5 NO. ©x2 | PNG RGBA |
tool public vi.@.4\picP\1.png "5 NO. ©x3 | PNG RGBA |




PART2: 83t PC Swik /A N & B IR B W &
Download converted picture from PC to
display by DOWNLOAD flash TOOL

1. FEIEAE Download Flow

1.1 BITHM  Software Run
BT series DOWNLOAD flash TOOL V1. 0. x. exe
Sun software  series DOWNLOAD flash TOOL V1. O0. x. exe

§ series DOWNLOAD flash TOOL - m] X
T Refer
EI Choice BEr=0
=0=. i Refresh )
% COM6 v —
Series port number 1
R m b =0
Baud rate coms 2 Open
EETH File select

BEREZIEER Data package sent once

28 Value:| 1024

X3

BINX{&a5{mEitalit Bin file offset R
- 4 Download begin

TEEE Download process 0%

1.2 Z¥ ] Parameter instruction
1. WRIEZEEISLEREE, SIS E, HU1 COM6 Select corresponded UART per
connection actual status, eg COM6

2. PR, BUORIEERL, BIN XU mAs L, BRI RAEEZ ik, [ 2w, EEk
REXR, BREEHIR, FEEFEE For the device discrepancy problem, please



contact the seller before use. The setting selection will be told : BT rate, data

module sent once ,bin files offset address.

3. EE A, BREEE: 115200, FRUURIEEAREIE 1024 , BIN ORI WL HEE 0x80000,
BT IE, IBAIBELRTE K  General product bit rate:115200, Data module
sent once 1024,Bin file offset address 0x8000,please contact the seller the

download failure

1.3 EFEHWR XM Select the file

> my_project

L IEmy project hig%

E=t i Enrd=Lt il
Picturel 2022/12/9 09:48 STAEE
Picture2 2022/12/9 09:48 e

3
Picture3 2022/12/8 19:57 ST
Picture4 2022/12/8 19:57 prglas=cy
©® my project INT L 2Bt w1 2 2022/12/9 09:48 TXT 3245
y 4
0 my_project_targetBin IN_T L 2B binSIZE 0x22566.bin 2022/12/9 09:48 BIN 3244
| Picture Convert tool public V1.0.4.exe 2022/12/7 17:28 NERER
-
H series DOWNLOAD flash TOOL V1.0.4.exe 2022/12/7 16:51 NI FETERF
" @ BINSzEisEE Bin files select X

f series DOWNLOAD flash T¢

FTF Refer T~ > WERE > SH > my project > & my_project RS
EI Choi =
- e ma v R =- m @
¥D.s: CON £=4 . =
Series port number | v W eEE : =
bz | pi ik
1 icturel i
Baud rate 2, >
| Picture2 o
> RBE
FEEXH File select Picture3 it
> &
Pictured =
> & TE
R EEEEREE Data pacl 0 my_project_targetBin_IN_T_L 2B binSl... 2022/12/9 09:48 BIN 374
> O B%
%48 Value: 1024
> S/
> Ea Windows (C)
BINIZ{4H9REHEHE Bin file
0x0 SE(N): | my_project_targetBin_IN_T_L_2B_binSIZE_0x22566.bin  ~| BIN (*bin) v
FI7FHO) Lod

TSR Download proce:

1.4 FEIFE, SdHFE TE Click Download after finish setting
RETHG G, T FEGER, AN, Bafddidn, JATVSTREXGE
AR S, EAEHEEER . WIKRAMF AR ER KR,  Click “begin”



download and wait for download finish, if there is error message, please contact

seller to solve

# series DOWNLOAD flash TOOL - O X
T Refer

I Choice =0 \
= Refresh
RS COMS6

Series port number

= ) Fms0

Baud rate L Close Series Port
EEEI File select .
C:/Users/lxjkf/Desktop/r :_1-r_-||,'..-_,.:-

BREEIEEIE Data package sent once

2(E Value:|1024 v

BINZZ{4a9{m#Eialt Bin file offset FiE FEms

Downloading

O QOO
Ox80000

"FESEE Download process 5%

i 1 (Appendix 1). FERIEFEH O GEE R iH) &8 DA R S o 5 =X
Possible issues may encounter and corresponding solutions

in the using process

1.1 REIAZETT Serial port not found



§ series DOWNLOAD flash TOOL O {
=T Refer
123 Choice BFS0
sns. - Refresh
Series port number[ .
BEE: TEEDO
Baud rate Open
IS File seled TS -
! Series port not find b e
rowse
EXFEEERD

(& Value: | 1024 |

BINSZ 489 BB 44t Bin file offset

o0

T#EE Download process 0%

e TE
Download begin

il ¥R 777 Solution:

PLwindows11 NFIT, LR CHELHER) — &P S

Taking Windows 11 as an example, move mouse over

and select) — Device Management Manager

“this computer”

(right-click

¥ itenes
THEF)  BMEA) BEV)  EEIH)
)| 2 HE = B
¥ ENETE (i) ~ A DESKTOP-0S7KDVQ
- BxTAR @ IDE ATA/ATAPI 24158
O EsituEs § USBiErzssETRas
@ BuEEs . = WSD $TENRMER
@ HEsk ) RLQE
C ® e - [ atmse
A pEEEs o BEERIREDES
- 3 = S TEiBIHIEE
- WeEs . = FTENBABY
- By BRSTRIFER = FIE0HL
. P it
¥ =
. B i
o 45inse
=K T}
0 &7
b AVUEDRE
0 eHes
B ean

W EE. DR

O siFnEfbiEEHeE

B EmMAS s Risdse

BN UART I E H 28, A2 RAIER, A EHEEmE (COM fl LPT), iR

T, WEAEZ NS (Hin cOM11,CoOM12 B %), HATA MG AE



When connecting to the serial port, if the connecting is normal, there will pop-up ports (COM
and LPT), displaying port number. If there’s multiple port number(such as COM11, COM12 or
more), please plug and unplug the wire to determine the right one.

ALY B A B A |
& ranEE
XUEHF)  EMEA) BE(Y)  BEH
e 2@ HE = B2
& HENER ) ~ & DESKTOP-0S7KDVQ 1B0E
« it ZxTR @ IDE ATA/ATAPI $2128 :
O EFHIEs § UsBisimmTEs L =~
@ s¢yEaEs = WSD $TEMRHER ESIME 4
a XK B zeieE
® e O sims
A mEma - BERIRENEE
- B S TEAEIOHISE
o ueEE = TERAS
s RSHRRES = HIE0I
D =it
~ @@ %0 (COM#LPT)
' JLink CDC UART Port (COM11)
¥ =
B it \

[ e

= s

0 57

i AERORE

B ehnona

WIS UART GBS 8 D4k, #eaftiog 0 (COM A LPT).  HABLX R G i ml i ) Ji K]
F:
When connected to the serial port, but no port (COM and LPT) pop up, it may be
due to the following reasons:
1. BOZRE, SEARG

Serial port cable issue, which leads to not able to connect properly;
2. EHRIXBEAW? SRS TR, U R IK )

If there’ s symbol of “?” or ” !”, please install driver.

1.2 FTEPFEBAEEMERS File attribute issues that need to be
downloaded.

Y EME N R, FEN . iH AR
If the file attribute is read-only, an error will occur during download. Please
check the file attribute.



O @ S]] = w 1L HeEs - = test_pic_targetBin_IN_T_L_2B_binSIZE_0x31de4.bin Ei% X

Bl =e  EAES RIS
> LB > FTO0E (D:) » Downloads > Operation softwa

~ D est_pic_targetBin_IN_T_L_2B_binSIZE_0x31de4.bin
BFR
bin . .
pres—ith BIN ZZ4% (.bin)
N @ test_pic_IN_T L 2B.txt — U — =0,
B 0 test_pic_targetBin_IN_T_L_2B_binSIZE_0x31de4.bin
fivi-=¢ D:\Downloads\Operation software collection E584
D
ENS 199 KB (204,260 535)
SFEsE): 200 KB (204,800 =13)
BlFZRTE: 2023535300, 28I, 20:04:00
fERIRTTE]: 20235F3H27H, 28—, 17:23:30
ElEE: 20238383008, 4%, 20:04:00
R O emH) BR(D)...
HE BHE RTFE(A

1.3 iHKT UART @58 04k, 27 1E% Please check if the UART cable
is functioning properly

SRR, A LR ML, UART 858 DA R . AL LR 7 R4

UART £k, #A PC 3, SRJEREHE TX, RX. Bl /5 7E PC i JT URAT 3@ {5 &4 L fF. FLE
115200 HF=, SRJFLL 16 #EHIE, KIEBIAN OxFE, FHALEH, ZAUEH] OxFE, 4
A, BT LLAE, IR .

During actual development, there is a possibility of poor serial port
cables. The circuit can be tested in the following ways:

UART cable, connect to the PC, and short connect TX and RX. Then to open
the serial port software on the PC. Configure the 115200 baud rate and send it
in hexadecimal format, such as OxFE. Check the receiving window to see if OxFE

has been received. If received, it can be judged that the connection is proper.

1.4 BB dE 30 Handling method of abnormal software
operation
FRBA, T windowl0 T4, ELA windowl0 K UL ERGEET, HUEBLAE
HRANBEIBAT, BN is AT
Run software, if not available like below, please add and run microsoft
DSL.



Our software is developed base on Windows 10, please try on computer with
system of Windows 10 or above.If not able to run the software, please add and
run Microsoft DSL.

series DOWRMNLOAD flash TOOL V1.04d.exe - EFES 2

.\'-I TEEHNER | BAHEHHZES api-ms-win-core-path-11-1-0.dll
Y SR LA,

_#= |




PART3: & O RiB{E 1Y Serial Port

Screen Communication Protocol

1. EAMESHER Basic Concept Elaboration

1.1 EXf#ERE Definition Explanation
1.1.1 F¥um (HOST), MENTEM . Main control terminal (HOST), specified
as the main control board .
1.1.2 Wi (SLAVE), &osBtin (BERR§). SLAVE , Display Side (supplier)
1.1.3 R UART, PBHFA 115200 1 ANEIGHAL, 8 NEdafhr, 1 AMFIbAL, Toar iR
64T, H: 1047 Using UART, baud rate 115200; 1 start bit, 8 data bits, 1 stop
bit, no parity bit, 10 bits in total
1. 1.4 AEFRR VUSRS EMAAARA X=0, V=0, 47 TN m (LA HEER 2404240 /R
TALAR S (239, 239))
The coordinate system: the upper left corner of the screen with
X=0, Y=0, The bottom right corner is the end (for example: resolution: 240%240,
the coordinate is (239, 239))
1.1.5 BEifafd 2byte T#ox, TR AN RGB565 Color is represented in
2byte, and the supported format is RGB565

1. 2 HIEAE A E X Data Format Definition

L2.1 EARXHEEGEKNES, FraMs R #EZ M big-end CREmARI.
fil uint16_t a = OxABCD, S A&%u M it M 75 MR B = R IRF 9 0x0A, 0x0B,
0x0C, 0x0D,

In the contents of this document, everything related to byte order uses
big—end. For example uintl6 t a = OxABCD, then the transmission is 0x0A, 0x0B,
0x0C, 0x0D according to the order of byte stream from low to high

1.2.2 FIFTRBE—A7S (1 Byte) B 1 PME SUIMI=0xA, SUM2=0xB, #&—/>
EEH 4bit, RO A, &8 Be G TN uint8_t test = (SUM2 <4 +
SUM1)

One Byte in byte stream contains two numerical value: SUM1 = OxA, SUM2 =
0xB, each numerical value occupies 4 bit, the low bit is A, the high bit is B.
Combined into the content of the byte uint8 t test = (SUM2 << 4 + SUMI1)

1.2.3 KT Reserve M X, TR T & LB HHIAE L, BRIAZ 0

Regarding the definition of Reserve, no matter the byte definition or the
bit definition in the byte, the default is 0

2. BEHUABEBEFEEAE N Definition of Communication

Protocol and Communication Mode



2. 1 f£#i#% A, Transmission Format

HEAD CODE [i] 52 4 OxAA, i Sk

Fixed to OxAA, frame header

COMMAND PrilFe 20
Protocol Command Code
LENGTH RN BB K

Indicates the valid data length
DATA[0] WRIEA R A BEARKEE, AE A F 70,

DATA[1] 17t 7 LR TR ARG, = ES .
,,,,,, There are different byte codes according to
DATA[N] different valid data length, and the storage

method is low byte data first and high byte
second.

CHECKSUM BYTE (COMMAND+LENGTH+DATA[0] +--++DATA[n]) ~OxFF

(B :HOST & SLAVE  #I SLAVE & HOST &g =t2—FEr)D
(PS: The transmission format is the same from HOST to SLAVE and SLAVE to HOST. )

2.2 M&HL#] Response Mechanism

HEAD CODE

[ 7€ 0xAA, ik

Fixed to OxAA, frame header

COMMAND Pl e (OxFF)
Protocol Command Code (OxFF)
LENGTH oA B K (0x01)
Indicates the valid data
length (0x01)

[0xFE] : ACK (NORMAL) ;
[0xFD] :NACK (CHECKSUM ERROR) ;
DATA[0] [0xFC] :NACK (NOT SUPPORT) ;
[0xFB] :NACK (BUSY) ;
[OXFA] :NACK (SYSTEM IS STARTING/NOT
CONNECT) ;

BYTE (COMMAND+LENGTH+DATA[0] +---

+DATA[n]) ~OxFF

CUiBH - U B —midis i SR S, an S 50ms DA I B 2> B R B % 3 A
AT AL, BRI IAIRE 2 50ms)
(PS: After receiving a frame of data, respond in time, if no response within

CHECKSUM

50ms, it will resend up to 3 times to make error processing, the interval is

50ms each time )



3. MBI Application Layer Protocol
3.1 f1E (HOST) #M (SLAVE) From Host to Slave

KRR LB T JE AR T R, U
B 5E SR B MCU SERRIE W AR L %, 4

R/ WT RS ARG UT 2R
Connect/Disconnect 0x01 Need to re—establish the connection
commands after power—up or power—off, making sure
the display MCU completes normal
initialization and then start UI.
HENERE R, 88 KkE—EERRREZ
HE RS BT, AR 5
Fill background 0x02 Fill in the background image, the
instructions command must be sent before the icon,
otherwise it appears to be overwritten
X 0x03 X B
Fill area color Fill in the area color
Ji R 4E 4 TR SR, B TTAR s s V)
Screen display 0x04 Start display, picture starts display
control commands or switch
BIN SCAFHAIA HER FTALLF ¥ BIN SCHRRRE] MCU CH SO
Preparation of BIN K7 6. 8M Byte)
files for sending 0x05 Packaged BIN file sent to MCU (At
present, the file supports up to 6.8M
Byte)
SRIABLE A WA
Get the slave IR A=
0x06

software version

number

Get version number

3.2 M (SLAVE) 3% (HOST) From SLAVE to HOST

K% SLAVE ¥ () B AME B AR A

2
. Afs R . 0xF1 Send the basic information and version
Version Information .
of SLAVE side
Fo B A e S A st .
. RIE P B B e A R AR A
Operation of buttons, 0xF2

knobs, etc.

Send operation values of button or knob




TS AN AR L2 ek ' 2 g R 4 5%
Eg= ;% S BT S B O 4 e
H

) ) 0xF3 Fill in the background or icon has been
Completion of fill

) completed
background and icon

GEE A RERME— B E ACK, Rk B R AL
(Note: all values sent must be ACK, otherwise the re—transmission mechanism

will be triggered)

4, MHBEVEM Application Layer Protocol Details
4.1 E8 /W84 [0x01) Connection / Disconnect Instruction [0x01]

HEAD CODE 0xAA IEWiZL Data frame head
COMMAND 0x01 ¥ #EF5 4 Data Command
LENGTH 0x01 ¥AEKE Data Length
DATA[0] 0x01 i%ji%%{% C?nnection.Establishment
0x00 W HFi%E$H: Disconnection
CHECKSUM BYTE (COMMAND+LENGTH+DATA[0] +:--+DATA[n]) “OxFF

4. 2 B RAMERIES [0x02]) Fill Background and Icon Command [0x02])

HEAD CODE ek Data frame head

COMMAND 0x02 ¥ B84 Data Command

LENGTH ¥AEKE Data Length

DATA[0] BFF S Figure No, | LA Zbyte) H(Big-end
2byte)

DATA[1] KPS Figure No. | L

DATA[2] X A6#5 X coordinate |H (Ki¥ 2byte) H (Big—end
2byte)

DATA[3] X AR X coordinate | L

DATA[4] Y #6%8 Y coordinate | H (K¥% 2byte) H (Big—end
2byte)

DATA[5] Y #8¥5 Y coordinate | L

HO K  2byte) H (Big—end
2byte)

DATA[n+1] K5 Figure No. L

DATA[n+2] X 24%R X coordinate | H (Kiff 2byte)

DATA[n+3] X A4r X coordinate | L

DATA [n+0] K5 Figure No.




DATA [n+4] Y 24%R Y coordinate | H (K 2byte)

DATA[n+5] Y 24FK Y coordinate |L

CHECKSUM BYTE (COMMAND+LENGTH+DATA[0] +---+DATA[n+5]) ~OxFF
(UL R BB E T EN, 8 s R KOE G RIEER, BT 5 A B sl
J¥5 0-999, S RKFEAE N LI N8 5 R E H RIE)

(Note: Pay attention to the order in which the images are filled in, the

background image is the first to be sent and then the icon is sent, the icon
number is the image naming sequence number 0-999. If the maximum length is not

enough, you can wait until the filling is completed and then repeat the sending.)

4, 3 EX B4 [0x03) Fill Area Color Command [0x03]

HEAD CODE 0xAA HHEmWisk Data frame head
COMMAND 0x03 ¥#EIE 4 Data Command
LENGTH 0x0A ¥IEKE Data Length
DATA[0] Fitt (1)  Color (H)

DATA[1] it (L) Color (L)

DATA[2] X AbR (H) X coordinate (H)

DATA[3] X A#R (L)X coordinate (L)

DATA[4] Y bR (H)Y coordinate (H)

DATA[5] Y bR (L)Y coordinate (L)

DATA[6] B (H) Width (H)

DATA[7] B (L) Width (L)

DATA[S] 1% (H) Height (H)

DATA[9] il (L) Height (H)

CHECKSUM BYTE (COMMAND+LENGTH+DATA[0] +---+DATA[n]) ~OxFF

4. 4 REREHITES [0x04) Screen Display Control Commands [0x04]

HEAD CODE 0xAA FAEMmiZk Data frame head
COMMAND 0x04 ¥ 42484 Data Command
LENGTH 0x01 ¥ HEKE Data Length
ol by — 0x01 (&E7R) 0x00 (KMAER)
ATl RTYIN .
DATALO] i 0x01 (display) 0x00 (turn off
Control Display .
display)
CHECKSUM BYTE (COMMAND+LENGTH+DATA[O] +---+DATA[n]) ~OxFF

(UL n B A I B M ECRIIE Fr, TR B s 25D
(Note: If you do not fill in the image, the original image is displayed, if no

original image then black screen.)



4. 6 IKELMHLEAERR A5 [0x06]) Get the Slave Software Version Number
[0x06]

HEAD CODE 0xAA HAEWisk Data frame head
COMMAND 0x06 ¥#EIe S Data Command
LENGTH 0x01 HAEKE  Data Length
DATA[O] 0x00 1RBH Reservation
CHECKSUM BYTE (COMMAND+LENGTH+DATA[0] +---+DATA[n]) “0xFF

4. 7T RA{EB [0xF1] Version Information [0xF1]

HEAD CODE 0xAA IEWiZL Data frame head
COMMAND 0xF1 ¥ #EF5 4 Data Command
LENGTH 0x0F K E Data Length
DATA[0] DATA
DATALLY oA N ascii i, KEERAR, 0 “ZQWL-221020-01"
N =], H /] \’ — p—
DATA[2] DATA i B¢ At ‘ )
For the ascii code, with a variable length,
DATA[3] DATA L, ,
such as "ZQWL-221020-01
- DATA
DATA[15] DATA
CHECKSUM BYTE (COMMAND+LENGTH+DATA[Q] +:+-+DATA[n]) ~OxFF

4. 8 FEE AR & /E [0xF2]) Operation of Buttons, Knobs, etc. [0xF2])

HEAD CODE 0xAA H#Emizk Data frame head
COMMAND 0xF2 ¥ 5164 Data Command
LENGTH 0x01 ¥HEKE Data Length
0x01: #H#% 0x02: K4% 0x03:7ZjE 0x04: £4
DATA[0] 0x00 ek
0x01: short press 0x02: long press 0x03:
left turn 0x04: right turn, etc.
CHECKSUM BYTE (COMMAND+LENGTH+DATA[0] +:--+DATA[n]) “OxFF
(158 Note:

AN FP AT TR e AR 4

example: holding the knob in hand to do

below actions %34%, jigedHim F4% AA F2 01 01 OB



short press  the knob will send AA F2 01 01 OB to the main device

KeA%, fiedlng A& AA F2 01 02 0A
long press the knob will send AA F2 01 02 OA to the main device

W efy, hedluy BfE AA F2 01 03 09
turn anticlockwise  the knob will send AA F2 01 03 09 to the main device

JES £ ks, eslimg bAE  AA F2 01 04 08 )
turn clockwise the knob will send AA F2 01 04 08 to the main device)

4.9 EE 52K [0xF3)] Complete the Graph [0xF3)

HEAD CODE 0xAA HHEMWiZL Data frame head
COMMAND 0xF3 P55 4 Data Command
LENGTH 0x01 ¥AEKE Data Length
DATA[O] 0x00 {RBH Reservation
CHECKSUM BYTE (COMMAND+LENGTH+DATA[0] +---+DATA[n]) ~OxFF




fis% 1 (Appendix 1) FWIHFAMNRZSWXLRMESE

Interaction process schematic of Host and Slave

FiZiE (HOST) , HEAEEAR Main control terminal (

HOST), specified as the main control board

MIgEH (SLAVE) |, BRFEE (HRFE) Slave terminal(
SLAVE), Display Side (supplier)

FIERR MR EIREY
Definition of Host and
Slave

SLAVERRAIBEIb T AR, BUFAESERIMEEN SLAVE
display may be in a non-displayed state, according to the actual
project definition.

Unconnected o
:ﬁfm R BRSBEO Step 44 o101 01 Fe
N Use 4.1 interface
HOSTA#SIEREFSS HOST
initiates connection ZAESLAVEIR[E] Wait for
command SLAVE to return GARACIECL

2 1P 27 oo RIS A EBEHER Receiving

the return, then entering the connection
communication stage

B FSANE | &
= (0, 0) Display the
diagram with the number
Ffﬁli JAF34.25%0 Step | 1, coordinates (0, 0)
1: Use 4.2 interface
AA 02 06 00 01 00 00 00
00 F6

FEASLAVERERFIESE, HEALR
3 Wait for SLAVE to return two
commands, then go to step 3

SLAVERIE SLAVE

- £ Step 2 response — AA FF 01 FE 01
N SLAVERSRIET/FEE5
HOSTA#E RIE T F% Completion of SLAVE — AAF3F2001A
~HOST Initiate, Brush the - preparation for brushing

image, Schematic images

i RIFRFEAEIES Refresh

ﬁﬁiﬁi& Interaction the content command of
rocess | FER3: JA4.4520 Step | screen
3: Use the 4.4 interface
AA 04 0101 F9

EIESE(EMER Connection FHFSLAVERIESIER]
Communication Stage - #5084 Step 4 — Wait for SLAVE to brush  — AA FF 01 FE 01
the image and then return

| HAT—RRIEFERE When the previous brushing image
completed

HIURAKR, REER, IR, Bl 80

& When a button long press, a button short press, or

a rotation twist event occurs, upload it through protocol
| SLAVESAZS HE SLAVE | 4.8 interface

status upload
0 5S4 For example:
Short press event

— AAF2 0101 0B

RO 4.1 Use the
Interface Protocol 4.1

PraTTI ORI HOSTAGRIERIRS HOST | sssl AVERRE| Waltfor _ ) oo e o
. initiates the connection SLAVE to return B
disconnect e ————

SLAVERRAIREHF AR B, BAEBZIRREEX
SLAVE display may be in a non-displayed state,
according to the actual project definition

BHiES Query EFAMYIEL 4.6 , 475 Check protocol
Command interfaces 4.6,4.7, etc

— AA 01 01 00 FD




M=% 2 (Appendix 2) FARIMEREE Schematic Diagram of

Development Process

PEHR I R AR

Rotary knob display secondary development flow chart

TSR E LN, B, Bk, KEROMRE, BRI FREFECETE
The rotary knob display has four states: left rotation, right rotation, short press
and long press. The specific operation is determined by the customer

BfiEi— Phase1

pCiz@y— fﬁz:;r:en mutI:Zdﬂ 9 Hp|c1ure-.— % pfto generate 9 XXX .bin

i = Phase 2

HEHIR R

{EM series Download FLASH toolf# XX X.binf%5&
PCiK @ using series Download FLASH tool to send XXX bin to — l'Otail’V knob
display

UARTEHEHA(E
UART communication

BfiER= Phase 3
HEEe, iEHRBHLUREOERSER

E send commands, to show interface on rotary knob display J

T R FeSi e
UARTSHEES
A customers  @—) UART communication s
device/ module ey

LiEERE GhE . KEHREER
Send left rotation, right rotation, short press and long press status
information back to customer's device/ module




M3% 3 (Appendix 3) FHHZHKERFABRLESERPLFRE
Example of the coordinates of each picture when the

interface is composed of multiple pictures

RERZKE R AR EE R LR R.
Example of the coordinate of each picture when the interface
is composed of multiple pictures.

&5 Picture

( | ) »
.
THFE 480%480
Picture with resolustion of 480*480

XEhAxis X
>
(0, 0)

Y
Axis 'Y
v

B MR Active area
RiZiHaERWHEIRA

Pictures supposed to be located within the active area.



EB BT Example of interface design, the interface
can be composed of multiple images, pay attention to the

order of images when there are multiple images

A E #Hric3 Version Upgrade Record

V1.0.3 20230512 | update version
V1.0.2 20230512 | update version
V1.0.1 20230510 | Preliminary Design
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