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1 Wik
1.1 AT32 CAN IAP PuEfE FH F
f§iFH CAN 247 IAP 4, oI PC EAL3K+ (IAP_Programmer.exe) ifiid—/> USB %%
CAN FIMF8E 4 % 1 FRMGIEAT381Z, IAP Demo FIHF#: 14 & BRiL CAN U7 4% (i ] 500K,
R R A
® PC iffiit USB %4 USB to CAN Bridge (ffi[f] AT-START 2Bl — /M4, RiLZ%
usb_vcp_bridge_can JEAtHS)
® USB to CAN Bridge it CAN Transceiver #%# CAN Hirtk (GEEA#FH CAN A4 EAdi F
CAN Transceiver, CANL i%4% CANL, CANH %3 CANH)
A1 EZBErEE
5 | <a—can—p 3
PC I | . § 0O CANL § O CAN Target
(IAP_Programmer) vs USE te CAN Bridge 3. 2 3 = IAP/APP
B AN |3
111 EHERRK
1. USB # CAN Mt CHRi{#i I —3e AT-START-AT32F403A 523, USB # CAN)
1) USB(PA11/PA12)
2) CAN(PB8/PB9)
3) #8547 LED2/LED3/LED4
4) AT-STARTSZH R
2. AT-START-AT32F403A CAN IAP Hntk
1) 48/~ tTLED2/LED3/LED4
2) CAN(PB8/PB9)
3) AT-START=ZE& K
3. CAN Transceiver #H:4t
CAN Transceiver #3:#/ T-USB to CAN Bridge #1 CAN H Frti i
Vi USBHCANBFZRR IR 1FZ FICAN IAP H B )i 153 220 B — 7
Y ELEHCAN IG5, AR ZECAN FE LS
1.1.2 HHERIE

1) ToolRelease
B |AP_Programmer.exe, PCHltool, HT#H/RIAPHZitE
B |AP_Programmer_V2.x.x, PC tool JE{t#%

2) SourceCodel\utilities
B can_iap_demo, IAPJEFER, iz{TLED2INE
B usb_vcp bridge can, USB#CANWi %L
M can_app_led3 toggle, app1¥ifef, i&fTHILED3[A R
B can_app_led4_toggle, app2ififEfF, i2fTLED4NLR

T P L R TRel NS E# I, FH P i B A H M FES S LS, 152 #AT32F403A_407_Firmware_Library V2.
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x.X\project\at_start_f403a\templates 4% #4555 (#14NAR6/7/I8 keil 4/5, eclipse_gcc) HFrifm1ELEI A

1.2

2023.03.15

IAP demo {#

1) $THfcan_iap_demo TiZHAEST, EFEXTMMCURY 5 fitargetdm i f5 T 22 L5k

2) FIHfusb_vcp_bridge_can TREJEFEST, FHEFIUSBFLCANEL AR

3) EEREFEHENUR H ARAR I CANH/CANL

4) REHAERUSBIEANZIPC, 1] LA B2 %R R LR 1 2 COMXxx

5) #7JFIAP_Programmer.exe

6) EFIEMME . APP REMbEAbin R, ridiDownload F#k, iR &

7) WEELED2/3/4[ 4k, LED2[4%can IAPTAE, LED3|45-appl T./E, LED4NLk-app2 Tk

& 2. IAP demo _EAidl

IAP Programmer V2.0.4 — *
Port Type CAMN e

R5232 Port Name COM45 V Baud Rate |1152EIEI V|
App Start Address(ﬂx]|DBDD4bDD | CRC Verify after download

D:\can_app_led3.bin |

Download
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2 AT32 CAN IAP Bk E
21  Hubksr AR

R 1. HbkSAR
ITEM Address and Size
app code address 2: 0x800 4000  size: 0x40000(256K Byte)
bootloader code address 1: 0x800 0000  size: 0x4000(16K Byte)

J#: bootloader X R |5 — 151X, Tk Br il AT F i iflag, M/ 4 15 2oootloader #7,  ZE /R iFA178 i
flag #9441 -

22 PATHE

IAP 4324 Bootloader 1 App W7y, M HTE App HHUAT, FHZuidF27E bootloader H1#1AT . 27 HAT
BARFFEAE QR

& 3. BFITHE

MCU reset

Bootloader

App init

update flag set? Clear FW upgrade flag

App run
Monitor update
cmd?

Update app flow

Set updata flag
System reset

Jump to app

2.3 bootloader project &
1) Keilk#

2023.03.15 FETR KA 2.0.0




AR

AT32 IAP using the CAN

& 4. bootloader project F address 1 7£ Keil %t &

Deviee Target |Gutput | Listing| vser | /0H | sm

AdteryTek - ATI2FADIAVGTT

Yal (MHz):
Operating system: [ None |
System Viewer File

| Linker | Debug | Utilities |

i~ Code Generation

===

ARM Compiler: Use default compiler version hd

™ Use Cross-Module Optimization

|.A.T3:Fz:3m,v2.svd J v Use MicroLIB I Big Endian
™ Use Custom File Floating Peirt Hardware: Use Single Precision _+
~Read/Only Memory .‘\mas ﬁ%ad.’WﬁIE B —
default  off-chip Stal Starup efautt  off-chip Start Size Molnit
I~ Romi | r r
I~ Romz r |
[~ ROM3 r r
ond’up
[ own If!ﬂﬁb‘l‘ﬂ‘ﬂﬂﬂD (4000 | ¥ IRAM1 r
™ RoM2; | I~ IRAMZ r
[1):4 I Cancel | Defanlts | Help |

2) bootloader{ifE & Mlap.h S+

A 5. bootloader project ' address 2 ZEfEfFH#E

*app start address*/

#define FLASH_APP_ADDRESS

0x08004000 | <

address 2 W H

2.4

1)

Keil LR A

app project &

IAP demo #2724~ app FEF LM,
NEE, app2 LED4 [Nt%. LLapp1 A,

Kl 6. app project H address 2 7£ Keil % B

H Pl address 2 (0x800 4000) Miifiiht. app1 LED3
e LI

Dewiee Target |Dutpul| Listing| User | C/CH | Asm

ArteryTek - ATI2F403AVGT7

el (MHz) |
Operaling system: [ Nore =
System Viewer File:

AT32F403/0c_v2 svd .
I~ weasmfe g0dress 2 '&g

Read/Only Memory Areas

defaut offchip  Start Sie  Startup

I~ romt (ol

" RoM2 [ ¢

I Roms [ ¢
LU= o)

% o [pem pam— d

7 1ROM2: | | &

| Linker | Debug | Utilities |

- Code Generation

ARM Compiler: | Use default compiler version hd

I™ Use Cross-Module Optimization
¥ Use MicroLIB I Big Endian

Floating Poirt Hardware: Use Single Precision

 Read/Write Memory Arsas —————————————————————
default  off-chip Start Size Nalnit

[E==)

r l—l— r
r (]
r (]
v J”|—|— -
rowmz [ [ ¢

Defaults | Help

2)
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A 7. app project M ERRBEEEFHE#E
% config vector table offset #*/

nvic _vector table set(NVIC VECTTAB FLASH,| 0x4000) :

Hh T AR A A M A2

3) G Hbin L HF

it User &I, SB35 1HH fromelf.exe, R¥E.axf S04 bin S, T IAP 555,
LA 3ANBER, FATHAT LA B bin [ APP #2/7, @it bootloader 5 BRI AT S I B H7 -
4) JfJadebug app codeljfit

W AE T app code iR 75 E X app project #EAT B, E LI LR ERAE .

a) Jt h#bootloader L2

b) Filiapp 1%
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3 Bootloader CAN EfS i
3.1 _LAVFARRE

WIR R EE AL e :

® K& RER @J% app A, app flash size K/, sector size K/)s
klﬁﬁﬁ“ﬂ‘ﬁﬁ T4

® S{fifAR

® I CRC #HAT R

® RIEFALSEM ML

°

A

B2 APP $1U4T
LA S EESHdr & TEfR

& 8. EAHALFE

Start

A 4

Get Information

A 4

Upgrade Start

A 4

Write Memory

Get CRC

A 4

Upgrade Finish

!

Jump

End

3.2 IAP i FLYLIEE SRR

IAP "I (A Ui 2 38 I e Lo A3 ) i - R AL B, BRI SR, ore KX A%
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& 9. 1AP ¥ FALHLfr 4

> 0x00: Get Info

Start

»  0x01: Upgrade Start

Wait for command

h 4

0x11: Read Memory

h 4

0x31: Write Memroy

A 4

OxAC: Get CRC

h 4

0xBD: Upgrade Finish

h 4

0x21: Jump

JE ACK: 0x79
NACK: Ox1F

3.3 AL HEME

AT EEULH] CAN AP AR5 B A & IR FHANGE AT 3%, A S WL A8 26 i X iy & AT R AR o

Ji A 2 dEid CAN FRifEMI) ID SKHfiE, CAN & —EHdEH A 8 7715,

CAN #rifEmIf ID 24 0.
TER: T AR I Am e Wk A% i

%1 Get Info #r4, I

UM SR IIES
i FRAE T 1D i B

Get Info’ 0x00 IRELAPP 15 5., app #2gnitlk, app flash size, sector size
Upgrade Start 0x01 FHEFA

Read Memory 0x11 FEHL APP Flash #¥

write memory 0x31 57+ APP Flash ¥

Jump 0x21 B 26 E A7 A U BATRE T

Write memory 0x31 BHR B A I 45 E Hhdik

Get CRC O0xAC SREUE & K/ CRC M

Upgrade Finish 0xBD Tref R

3.3.1 GetInfo 7%

M4 T3REAPP 552, 5 APP jitigithhl, app flash size K/, sector size K/

TN PSR IR A

2023.03.15
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RIEHEE | BBOH R FrifEmT 1D i DLC EAEi Eiipa
1 0x00 - - EHLKIE Get Info i s
1 0x00 1 ACK/NACK i3 NACK i, 245 1s,
LK% Getinfo 4, —
H2H ACK 2 J5 &5 i
FEo
2 0x00 8 1: Address MSB iR\ app Huht Al app size
2: Address
3: Address
4: Address LSB
5: app size MSB
6: app size
7: app size
8: app size LSB
3 0x00 4 1: Sector size MSB | ik [7] sector size
2: Sector size
3: Sector size
4: Sector size LSB

3.3.2 Upgrade Start #74
R AE R G, ATRRGR e ST T %, ok imi Bt & 2 J5 = MR —A app HIAR&, 5

BTGB
TN B RO IE AR
RIEWE | By R FrifEwi 1D Wik DLC Bl ik
1 0x01 - - FHLK % Upgrade i 4
1 0x01 1 ACK/NACK gt

3.3.3 Read Mmeory 7%
A4 T E2E app flash £0d

NP SO IETAE:
BOkE | BBHE | beEWUD Wik DLC Bl &
1 0x11 6 1: Address MSB EHLKi% Read Memroy, 11

2: Address B Bk
3: Address
4: Address LSB
5: Length MSB
6: Length LSB

1 0x11 1 ACK/NACK %] NACK I, 245

2 0x11 X Data H Ar it Ho s

0x11 X Data H prith it $os

n X Data H Fr k%

3.3.4 Write Memory 7%

Iin & HT5 APP B 2 7 g4, IEEMIXE NIt 440 sector X155 (sector K/NATiET Get
Info FRHO, FHEHIKEAN 1 14 sector K/hek#E /N 1 4> sector. &4 sector FIE i if /&2 — XK

JGo
F WL P SO IE R
REHEE | HBROHE FRAE T 1D Wik DLC oy ik
1 0x31 6 1: Address MSB FEHLE % Write Memory i 4
2: Address
3: Address

4: Address LSB
5: Length MSB
6: Length LSB

2023.03.15 121/ JAs 2.0.0
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REEE | BREE FrifEmT 1D MK DLC EE Eiipa
1 0x31 1 ACK/NACK 23 NACK i, A 445
2 0x31 X Data ERR A
... 0x31 X Data H bn ik 5
n 0x31 X Data H by Ho 1k B
2 0x31 1 ACK/NACK fr AR BN TR

3.3.5 Get CRC 14

s H TR E bk g e KD EER) CRC,  HUEATR /N A2 4“7 5% 57

FE WL PSR IR TR
RIEHEE | BBOHE FrdEmi ID i DLC iR e
1 OxAC 8 1: Address MSB EHLKRI%E Get CRC fin 4
2: Address
3: Address
4: Address LSB
5: Length MSB
6: Length
7: Length
8: Length LSB
1 O0xAC 1 ACK/NACK i F NACK B, 45w
2 0xAC 4 CRC MSB 4 77 CRC &
CRC
CRC
CRCLSB
3.3.6 JUMP w4
i 4 H T Bk 2] APP AR HUAT
FE WL PR LR
RIEHE | BlCHE | beAERUD WK DLC Bl ik
1 0x21 4 1: Address MSB FHLEIZE Jump, &AL
2: Address
3: Address
4: Address LSB
1 0x21 1 ACK/NACK B3] NACK B}, frdahR
3.3.7 Upgrade Finish 74
e A H T B TR e libr &
F ML PR R IE AR
RIEBEE | BUWHE FrEW 1D i DLC B iR
1 0xBD - - F LK% Upgrade Finish iy
é\
1 0xBD 1 ACK/NACK A EE TR
2023.03.15 B - £ 13K - - 4 2.0.0
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4 USB ¥ CAN i

USB % CAN M4t Fi—3t AT32F403A (1] AT-START FH & SZE, USB i SZEl— N kel B 1145
%, FERENGEN USB 5 PC EATHLE S, SR)5iET CAN 5 FAHL#ETIESS, <8l USB 5 CAN %R
FIEE DR IE R A CAN AR5 NAHLA CAN R R ZAE & A H .

41 FEERKE

U N R R R URE

B 10 BEFERHE

Start

USB Receive data?

Y

)

Parse USB Package

l

CAN frame

l

Send data to CAN

CAN Received data?

Y

!

Parse CAN frame

l

USB Package

l

Send data to USB

4.2 USB CAN BE# K

USB #% CAN 84 CAN PhisGEAT £, #3546

PRAEWTID(1 F95)+ il (17735 +3dls (B ok 8 711D

USB ##E% %] CAN E£k:

USB #| CAN #% i —41, USB #i4fs 4% il —Mit CAN ##%

2023.03.15 14|
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WeF—4 USB il tn: 0x01 0x02 0x11 0x22
0x01: FnAnifEmi ID

0x02: FnFHEKE

0x11,0x22: R/~ HAREHE

A CAN )5
ID=0x01
DLC=0x02
DATA0=0x11
DATA1=0x22

CAN S BHEH T USB:
CAN [FIRE T2 18— B 5 5 el — 44 USB %¥/% «
I %) —Mi CAN %¢#%: ID=0x02, DLC=0x03, DATA0=0x11, DATA0=0x22 ,DATA0=0x33

R USB 2 J5: 0x02 0x03 0x11,0x22,0x33
0x02: FoRArAEM] 1D

0x03: FRHdh K

0x11,0x22,0x33: 7~ B A%

L Write Memory A5 32 5 %4 %) 008004000

F AR :

K% 1: 0x31 0x6 0x08 0x00 0x40 0x00 0x00 0x20 (ID+K:J¥+6 F i)

P 1: 0x31 0x01 0x79  (ID+KJE+ACK)

K% 2: 0x31 0x8 OXAA OXAA OXAA OxAA OXxAA OXAA OxAA OXxAA(ID+ K +8 75 %#)
Ki% 3: 0x31 0x8 OXAA OXAA OXAA OXxAA OxAA OxAA OxAA OxAA(ID+K:FEE+8 17 $4iE)
K% 4: 0x31 0x8 OXAA OxAA OxAA OXAA OXAA OxAA OxAA OXAA(ID+K: & +8 71 $¥i)
K% 5: 0x31 0x8 OXAA OxAA OxAA OXAA OXAA OxAA OxAA OXAA(ID+K: & +8 7 i $¥i)

2023.03.15 15| JAs 2.0.0
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5 WREh®

R 2. XA HE
H3% &S ZE
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T RIS A IR, AT DAEATT7 2T TR BGHAT A W78 BB R B4R AL BVF AT o A SRASTR AT 733 S AR AT
B EURS, ARAATERS A ] A =05 7 iRk 55 SRR R R TR, S N Je DME T 7 2UAE A T
L5 = 7 7 i B8 35 BCH P T R P AR DRALE

FRARFERERS D I A rh A U, U, R R R 07 P A P AT S S AN A T R BRI RALE,  BAR(EA IR T4 JSE e
T AR E FH s (S A AR E VR 0 X KRR R BL L), BRARACARAT B L AROBL B A SR ™ UK AR ORAIE

HERS P P AR B R TTH T RO e (A) XA RN ZORIOM A, e AdrSrf. BEEA & B0 7= D) e 24 2R
RS (B) MiaR; (C) IRFERMBUREFIEL; (D) AURRIIBAURINEE, H/E(E) wlas. FAERR 7 AR RTR R BT, TR
VTR B R TR R, BRI R A AR S0 R T T, RS 0 S AR, I HLA ) S ST A S v 2 i A
AEIEER .

ZERH BUHERE 777 0 AN R T AR SCRS rh 4R A B 7 R BRSO, K S RIS BUERF S0 1506 AT RS /07 SR 55-43% T HOAE T ERAIE
KA IFHAR DRI 2 s IR I AT 53 4E
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