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VB RE T Ll AT32F403A 2501, AT32 MCU H AL 75 1 Pack ‘&AL BEZIEMIAT, 1 HZ

Pack Z 3 AN B CRARRRAS BAZ PRI ILNHE) .

B 1. Pack &G

B 1AR_AT32MCU_AddOn_Vv2.0.2.zip

B Keil4_AT22MCU_AddOn_V2.0.2.zip
B Keil5_AT32MCU_AddOn_V2.0.2.7ip
B segger AT32MCU_AddOn_V2.0.0.zip

2.1 IAR Pack 3%

IAR_AT32MCU_AddOn.zip: % #% IAR_V6. IAR_V7 F11AR_V8 [ /L4, 2B r.
@O fi#E IAR_AT32MCU_AddOn.zip.
@ Ml IAR_AT32MCU_AddOn.exe, I 7 (BARMRAME B ig L brtE il ot

& 2. 1AR Pack &35

ik Setup AT32 MCU AddOn Package to IAR V2.0.0 P

This SETUP program installs:

AT32 MCU Device AddOn Package to IAR

This AddOn will install into the following product folder.
To install to this folder,press "Start”. To install to a different folder, press "Browse"

and select another folder.

Destination Folder

C:\Program Files (x86\AR Systems\Embedded Workbench 6.0 Browse...

Realtime Status 0%

[ Start ” Cancel ]

L A

JEE: W IAR LR w5475 “Destination Folder” X/ i HE I EE 24—, i Browse” i £ L5
RIREPEIR, RIS Start” B s T, .

2022.11.15 #3901 FRA 2.0.3
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& 3. 1AR Pack ZE KR

( |

¥ Setup AT32 MCU AddOn Package to [AR V2.0.0 2 |

This SETUP program installs:

AT32 MCU Device AddOn Package to IAR

This AddOn will install into the following product folder.
To install to this folder,press "Start”. To install to a different folder, press "Browse"

and select another folder.

Destination Folder

C:\Program Files (x86\AR Systems\Embedded Workbench 6.0

[Eealtime Status IDD“@

IAR Setup has performed all requested operations successfully

Finish || cancel |

® HE“Finish”58 i 228 .

@ TFE IAR Pack j2 2. ALEATH— IAR TR, & PR ENEE .
- B AREAT TR, FH%kE Options...
- %4 General Options, Jf ik & ikHE,
- % ArteryTek LLJ% ArteryTek — AT32F .. HCHIEL 515 B,

& 4. &5E IAR Pack B

@ templote - 1AR Embedded Workbench IDE - Arm 8.22.2 Nome [=[@] = ]
File Edit View Project CMSIS-DAP Tools Window Help EreBoSer v
iNOE@ s XD CI QoK @ [0 I] At v
| Warkspace va AmbigMicro v
[Debug . AnalogDevices , @
»
Files @ & . AR
. emplaic - Dobu el ArteryTek v AT32F403 v ArteryTek - AT32F403CBT6
UAVEG) = [N e,
L b - = Axell v AT32F403A v ArteryTek - AT32F403CCT6
Lo Options for node "template!
Broadcom v AT32F407 v ArteryTek - AT32F403CCUG
Cirrus v AT32F413 v ArteryTek - AT32F403CET6
— Cypress v AT32F415 v ArteryTek - AT32F403CEUG
& Output = E » AT32F421 » ArteryTek - AT32F403CGT6
P General Options @ pson erye
Static Andlysis Faraday » AT32Faxx V1 » ArteryTek - AT32F403CGUS
Runtime Checking Fujitsu 3 ArteryTek - AT32F403RCT6
C/C++ Compier | Librery Options 2 | WISRA-C:2004 |  MISEA]
Assembler Terget | Output | Library Configuration | Library 6o D ArteryTek - AT32F403RET6
Output Converter HDSC v ArteryTek - AT32F403RGT6
Custom Buid Froeessor verient Hilsch D ArteryTek - AT32FA0SVCTE
Build Actions © Core ogrexalty - feener RS
Linker ® Davice JrteryTek - AT32F403RYGIT s ' Srizrgiics = CIEFIEYED
Debugger Infineon » ArteryTek - AT32F403VGT6
ET;EW © CHSTSPack L] Lapis » ArteryTek - AT32F403ZCT6
VSIS DAP Endien mode Flosting point settings Linear » ArteryTek - AT32F403ZETS
GDE Server @ Little FFU (VEFvt single precit Maxim » ArteryTek - AT32F403ZGT6
Let/ITAGIt - .
£ Mediatek 3
J-Link/J-Trace BESE D 18 -
T Stellaris &m0 Microchip v
Nu-Link [ hdwanead STHD (HEOH) Micronas »
PE micro
STAINK [7]DSF Extemsion [ |TrustZens Microsemi »
Third-Party Driver MitsubishiElectric 3
TImseFET NetSilicon v
TS
i i 3
[ Nordisem
Nuvoton 3
NXP v
ONSemiconductor v
Redpine 3
templat
S Renesas »
Debug Log Samsung 3
S — I S S S S S T T ] S O S S

2022.11.15 40T FRA 2.0.3




SRR AT32F415E 4 2 BSP&Pack B Fl 4§

2.2 Keil_v5 Pack %3

Keil5_AT32MCU_AddOn.zip: 7#% Keil_v5 i pack JEZE, FARAA WAL N SEBR N2, 230 53

T

o)
@
®

fift [k Keil5_AT32MCU_AddOn.zip, HHEE T HTA H i SR Keild pack 2364, R EpnifEr
Keil_v5 DFP 2235 4

PR R 2, Wi ArteryTek AT32xxxx_DFP.2.x.x.pack 52— 23 .

#F Keil_vb Pack & 23y, #un NP B ER A E

- RREEARE.

- %&F% Device &I .

- I ArteryTek AR5 (5 2.,

& 5. &F Keil_v5 Pack &350

\WorkSrc 5 s = _Firmware_Library V2.xx\project\at_start_ a\templates\mak_vitemplate.uvpropx ..
D:\WorkSrc\BSPs_PACKs\AT32F403A_407_Fi Library_V2.x.x\project), f403a\templ ymdk_vSitempl proj = | = Py
File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Window Help
=R N & | | | D | & = /= /2| B spo_sus wiot po B2 7| Q- &
w ] @ T | %Q | template |Z| ﬁ ‘ ‘} @
e 1B ki Opti?gs]for Target ‘template’ [ =
=% Project: template
E145 template Target ] COutput ] Listing] Uszer ] CATH ] Azm ] Linker] Debug ] Ttilities
L user
_ |Soﬂ'r\'are Packs J
Ld bsp
£ firmware Vendor:  ArteryTek Software Pack
B3 cmsic Device: - AT32FAD3ACCTT Pack: |ArteryTek.AT32F—iﬂBA_4ﬂ?_DFP.E.D.D
I readme Toolset: ARM URL:  www. keil. com/dd?
Search: |
-t AT32F40x Series \j AT32F4 is a new 32-bit high peformance. low power consumption -
"}[3 AT32F403 universal microcontroller family powered by the ARM Cortex-Md4 RISC [—
core which targeted at varous MCU application arsas.
-8 AT32FA03A AT32dF4 family integm;es featur;s to simp'LHy system gesign and =
provide customers wide range of comprehensive and superior cost
€1 - AT32F403ACCT7 effective MCL portfolios with proven technology and great
€3 - AT32FA03ACCUT innovation.
€3 - AT32F403ACETY AT32FAD3A - ARM Cortex-M4 Core
€1 - AT32F403ACEUT Frequency up to 240 MHz
Flash access zero wait state
€] - AT32F403ACGTT Single-cycle muttiplier and hardware divider
. @ AT32FA03ACGUT | N\u'iIC support 16 intemal, 68 extemal intemupts, each has 16 priority
— evels
| | v~ <
0K Cancel Tefaults Help
E proj... |€FBooks| {3 Func.| 0, Tem... | |

23 K

eil_v4 Pack %%

Keil4_AT32MCU_AddOn.zip: 374% Keil_v4 (B4, 225,

)
@

2022.11.15

fiRJ% Keild_AT32MCU_AddOn.zip.
ik Keild_AT32MCU_AddOn.exe, fiHi R 51 CHARN A3 % Sehrf it A «

BMR R4 2.0.3
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& 6. Keil_v4 Pack Z3 A

Setup AT32 MCU AddOn Package to Keil MDK-ARM V2.0.0

-

= 3

Folder Selection

C:hEeil wi

Destination Folder

Select the folder where SETUF will install files

press “Browse” and select another folder.

Thiz Add-0On will install into the following product folder.

To install to this folder, press"Next”, To install to a different folder,

ARM

Browse. ..

KEIL

%

4 3

| Bext >> ||| Concel |

L

A

® W Keil_v4 [Rs2hr 3815 5 “Destination Folder’sf il HE P (B2 A —3, i ii“Browse”ik
FRSLPRefe k12, SR i “Next”, #t R 5t

& 7. Keil_v4 Pack Z&EHRE

Setup AT32 MCU AddCOn Package to Keil MDK-ARM V2.0.0

= 2

First Hame:

Last Hame:

Company Hame:

E-mail:

Customer Information

Fleaze enter wour infomation.

dd

Microseft

Microsoft

dd

ARM

Flease enter wour name, the name of the company for whom wou work and wour E-mail address.

KEIL

Y <

4 A,

’ 44 Baclk l[[ Hext >>

|[Ccmeat |

@ 1 FEMSHE &N “Customer Information”, — AT BB KN EREE. SR Sdi“Next’ B 3
GARERE, RS RI T

2022.11.15
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& 8. Keil_v4 Pack Z& 55

-

Setup AT32 MCU AddCn Package to Keil MDK-ARM V2.0.0 = %

Eeil MDE-ARM Setup completed ARM KElL
Microcontroller Tools

AT32 MCU AddOn FPaclkage to Eeil MI

W¥ision Setup has performed all requested operations successfully

Keil MDE-AEM Setun

4% Bacl | Finish | Cancel

® Adi“Finish”E i %% . AE Keil v4 Pack 2235 R R 5 T B B3 T RIEME .
- RREEAE.
- ik Device 1.
- JEFE ArteryTek $AHEFIRT R R 5 56050 4F
- I ArteryTek 5 2 0t s,

2022.11.15 43| FRA 2.0.3
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& 9. &FE Keil_v4 Pack &M

DAWorkSrc\BSPs_PACKs\AT32F403A_407_Firmware_Library_V2.x.d\project\at_start_f403a\templates\mdk_v4\template.uvproj - pVisiond | = = 2

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

NG & & 4 & | | | ® | = = J= /2 | @ _sTamcmume 2 & @ & &|[F
£ | ¥ | tempate %] b B & @&
Project 2 B Options for Target 'tempate’ | & |
B85 t t —
i3 tempate Target | Dutput | Listing| User | C/C+ | Asm | Linker | Debug | Utilities
@ [AteryTek AT32F403A_207 Device ~ | @
"{:I firmware Vendor: AteryTek
"{:I readme Device: - AT32F403AVGT7
Toolset: ARM
Search: | @
#£d - AT32F403AVGTT ™ | [core: o
ARM 32-bit Cortex-M4 Microcontroller, {Up to 240 MHz max) v
£1 - AT32F407AVCTT
£1 - AT2FA07AVGTT Memories:
- Up to 1024 Kbytes of Flash memory =
€1 - AT32R40TRCTT - Up to 224 Kbytes of SRAM
&3 - ATI2HOTRETT - Up to 3 12:bit ADC (16-channel)
£1 - AT32F407RGTT - Up to 2 * 12:bit DAC 0
_ - Upto 37 |2C interfaces
€1 - AT32F07VCTT - Up to £° 12 interfaces
£3 - AT32F407VETT -Upto 4* SPI
- Up to 5* USART(UART)
£3 - AT32F407VGT7 1= CAN 2.08 i
Sk r
=] Project |@Baar: {} Functio..| Oy Templa... 0K | Bl Defaul ts Help

2.4 Segger Pack #Z3:

Segger_AT32MCU_AddOn.zip: #% J-Flash NEHIESE, R0 UIT:
@D  fi#/E Segger AT32MCU_AddOn.zip.
@ Xt Segger_AT32MCU_AddOn.exe, il N A H CRARMRAMS B4 SEBrE LI .

& 10. Segger 1, %3 A H

I Setup AT32 MCU Device AddOn to Segger V2.0.0 2

Thiz SETUP program installs:

AT32 MCU Device AddOn to Segger

This AddOn will install into the following product folder.
To install to this folder,press "Start”". To install to a different folder, press "Browse"
and =select another folder.

Support Segger JLink V620C and above.

Destination Folder

C:\Program Files (x86)\SEGGER\JLink_V620c v][[ Browse... H

’ Cancel ]

2022.11.15 447 FRA 2.0.3
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R WK Segger HISEER @ #E 75 “Destination Folder” X i flE i IS A —3L, k5 idF“Browse” i # 5
PR & FEBE 7. SR i Start”, #H 41 IR

& 11. Segger 1 Z 3L

-

[Crz Setup AT32 MCU Device AddOn to Segger V2.0.0 B

This SETUF program installs:

AT32 MCU Device AddOn to Segger

This AddOn will install into the following product folder.

To install to this folder,press "Start”. To install to a different folder, press "Browse"

and select another folder.

Support Segger JLink V620C and above.

Destination Folder

[C:\Prugram Files (x86)\SEGGER\ILink_W&20c v] Browse...

Setup has performed all requested operations su::ess‘fulli

[ Start ” Cancel ]

A

® Hi¥l“Setup has performed all requested operations successfully” | /R B3 K. &F AT
LR, IR P RIEAT IR E A S
- TJF J-Flash.exe, HILUI X IHHEN]EFE Create a new project If riifi Start J-Flash #%
H, W

12. #TFF J-Flash
Welcome to J-Flash | 23 |

Please zelect one of the fallowing start options:

" Open recent project: |I:Ither... J

Ereate a rew project.

[ Do not show this meszage again. Start J-Flazh

- Jash J-Flash 5, rit Target Device #5424, W THAE:

2022.11.15 45 FRA 2.0.3
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& 13. J-Flash B &#H &

' '

Create New Project

Target Device

|E|:|rte:-:-h-1El I:ﬂ
Little endian -

T arget Interface Speed [kHz]

|5wD | | 4000 |
0K

TEERMER R AR K &R B ArteryTek FH5(E B A L SRR 22235 1), an R :
& 14. &% Device £ &

Select device P
M anufacturer | = ﬂ
t ahufacturer Device Core Flazh size R&M size | -
-"f.:’-‘n.rteryTek ATI2F403 EXT_TYPET_1ME Cortex-pdd 1024 KB 224 KB
ArternT ek AT32F403 EXT_TvPE1_2MB Cortex-p4 2048 KB 224 KB
ArternT ek AT32F403 EXT_TPET_4MB Cortex-pd4 4096 KB 224 KB
AurtenTek AT32F403 EXT_TvPE1_SME Cortew-tdd 2192 KB 224 KB
ArtenTek AT32F403 EXT_TvPEZ_1EME Cortex-td4 16 MB 224 KB
ArtenTek AT3ZF403 EXT_TYPEZ_1MB Cortex-bd4 1024 KB 224 kB
ArtenTek ATIZF403 EXT_TWPEZ_2MB Cortex-tdd 2048 KB 224 KB
ArterT ek AT3I2F403 EXT_TYPEZ_4MEB Cortex-bdd 4096 KB 224 KB
ArberT ek AT3I2F403 EXT_TvPEZ_SME Cortex-pdd 92 KB 224 KB
ArbernT ek AT3I2F403 UMIVERSAL _TYPE1_1.. Cortex-p4 128 KB +1EME 224 KB
ArternT ek AT32F403 UMIVERSAL TYPE1_Z2.. Cortex-p4 1024 KB + 16 MB 224 KB
AurtenTek AT32F403 UMIVERSAL _TYPEZ 1.0 Cortex-bd 128KB + 16 MB 224 kB
ArtenTek AT32F403 UMIVERSAL _TYPEZ 2.0 Cortex-bd4 1024 KB + 16 MB 224 kB
ArtenTek AT IZF4038,_EXT_TWPE1_REAMP...  Comex-bd4 16 MBE 224 KB
ArtenTek AT IZF4038_ExXT_TYPE1_REAMP...  Cormex-bd 1024 KB 224 KB
ArterT ek AT I2F4030_ExXT_TYPE1_REAMP.. Corex-bd4 2048 KB 224 KB
ArternT ek AT3I2F4038_EXT_TYPE1_REAMP.. Cortex-p4 4096 KB 224 KB
ArternT ek AT32F4038_EXT_TWPE1_REAMP.. Corex-pd4 92 KB 224 KB
AurtenTek AT3IZF4030_EXT_TWPE1_REAMP...  Comex-bdd 16 MBE 224 KB
ArtenTek AT 32F4030,_ExT_TwPE1_REAMP..  Comex-b4 1024 KB 224 KB
ArtenTek AT 3ZF4038,_ExT_TWPE1_REAMP...  Comex-b4 2048 KB 224 kB
ArtenTek ATIZF4038_EXT_TWPE1_REAMP...  Comex-bd4 4096 KB 224 KB
ArtenTek AT IZF4038_ExXT_TYPE1_REAMP...  Cormex-bd 2192 KB 224 KB
ArberT ek ATIZFA030_ExT_TwPEZ_REAMP..  Corex-bd4 1E ME 224 KB
ArternT ek AT3I2F4038_ExT_TwPEZ_REAMP.. Cortex-p4 1024 KB 224 KB
ArtenT ek ATIPFANIE FXT TYPF? BFAMP Cortes-hd 4 AN48 KR PAA KR T
] Cancel
7 1 | S L] -
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3

3.1

2022.11.15

Flash B 3CHUi A

X FArtery MCU, FRATERA 7EXF MR AR FrIPack SO 8 & 7 M9 B 5 I Flash &3 sC 2k LAk n

KEIL/IARZ:IDE T. FLiH 47 #E 2k code F#%. B & IDE T Bt TSy S i s Fl 7 KBS —#E, LR IE
F 0 SRR A (A FH D7 R AT T FR IR 0 B
JEE: KBTS L AT32F403A #L2EH1H A, AT32 MCU H-Ah 751 Flash 57715 HEZE W, AEZE

Keil EIE3AFRIERTTE

[R5 F K eil _vAF1Keil _v5 IDEF & FRRAE FESCARE B i AMe A EIEAR—FE,  DUR XS RKeil _v53f

S A R HEAT 1T o

A7EKeil IDEJT & TH TR @ ALK 2 J5 RIT] 347 Debug /7 A HC & Alflash S0 SOk . AEIT R T

BRI S BB B R Hi—>Debugit K —>Settings—>Flash Download, JifEi FI&l:

=% Project: template
g template
[d user
£ bsp
d firmware
[ cmsis
{1 readme

Bl 15. Keil SRR
KA DAWorkSrcBSPs_PACKs\AT32F403A_407_Firmware_Library_V2.x.x\project\at_start_f403a\templates\mdk_vS\template.uvprojx .. = = P
File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Window Help
&, | | | | = = /E #z| @ soio_Bus wibTH DO 2| - oY
| %%” template |Z| ﬁ ‘ ‘} @
Project 1 E rﬂ Options for Target "template’ o |i

Dlevice ] Target] COutput ] Listing] User ] C/CH ] Asm ] Linker Ttilities ]

" Use Simulator with restrictions Settings * Use: |CMSIS-DAP Debugger
|

=] (ot |

3

CMSIS-DAP Cortex-M Target Driver Setup

< |

Debug ] Trace | Flash Download | @

Download Function
LOAD " Erase Ful Chip | Program

RAM for Algorithm

{+ Erase Sectors |V Verify Start: | 20000000 Size: |(cD0001 000

" Donct Erase | Reset and Fun

Programming Algorithm

Build Output

=] Praj... @B-:-:I-'s {}Func. |0y Tem...

Description | Device Size Device Type Address Range |
AT32FAD3A Irt.Flash(Bank1,2) ™ On-chip Flash 02000000 - DBOFFFFFH
Start: | Size:
Add | |
0K | Cancel |

Help
A

I Ab 7R 5] v] B ik £ I Flash B2 A BRI Flash B2, s S s iRl BATRCE, s
FIFSCA A WE BIADdFIRemove ZHl ml e, U v i A AN SEBRMCUAS UL el 4 DAR 5 32 50T

fic &

84T

A 2.0.3
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F 16. Keil Z U ERER

Cortex-M Target Driver Setup

Debug ] Trace Flash Download |

Download Function

" Eraze Full Chip ¥ Program

Faskd for Algorithm

LOAD
ii {* Eraze Sectors v Werify Start; {0x20000000 Size: |0x1000
" DonotEraze |V Reset and Fun
Pragramming Algorithm
Drezcription | Device Size | Device Type | Addresz Range
AT32F4034 Int. Flash(B ank1.2] 1 Dn-chip Flazh 02000000H - 0203FFFFH

Start: | 002000000

[ Add _] [Hemuve:l

Size: | 000040000

2022.11.15

[1):4

Cancel

Help

Bl 17. Keil 5504

m iffRemove ml R 4 F i £ 2 B2 N T RCE R kR, M Add AT G SCRF U MCU ) 55 ST
Pt REATIR S, ARBIT

Caorte

Debu

B4 T P =] o

4

1

Add Flash Programming Algorithrn gz |

Dezcription | Flazh Size Device Type Origin -
ATI2F4034 Int.Flazh(Bankl.2] 1M On-chip Flazh Device Farnily |
AT32F4034 Tepe 1 REMAP_D Ext.Flazh[SPIM)] 16M Eut. Flash SPI Device Farnily |
AT32F4034 Tepe 1 REMAR_1 Ext.Flazh[SPIM)] 16H Ewut. Flash SPI Device Family |
AT32F4034 Tepe 2 REMAP_D Ext.Flazh[SPIM)] 16H Ewut. Flash SPI Device Family |
AT3F4034 Tope 2 HEMAP 1 Ext.Flash[SPIM] 16k Ewst. Flash SPI Device Family |
AT32F4034 Flazh Uzer option byte 48E On-chip Flazh Device Family ||
AM 234128 Flagh 16H Ext. Flazh 16-bit  MDF Core
KAPSE1504 Dual Flazh Bk Ext. Flazh 32-bit ~ MDF Core

LPCT S 4 3un S2BFLO3Z SPIFI 4k Eut. Flash SPI MDFK Core

LPCT S 4 30n SZBFLOES SPIFI akd Eut. Flash SPI DK Core
LPCA07 R/ 8 S25FLO3Z SPIFI akd Eut. Flash SPI DK Core
LPCH4E0: MT250L128 SPIF] 16M Eut. Flash SPI DK Core

b 2P EA0FE Flagh akd Ext. Flazh 16-bit  MDF Core
RC28FE400 2 Dual Flazh 16M Ext. Flazh 32-bit  MDF Core
S29GL064AM Dual Flash 16H Ext. Flazh 32-bit  MDF Core i

&dd

CAKeilwEhARMYPACK K siMAT 32F 4 _DFPYY.314FlashhaT32F 4034 _1024.FLM

Cancel |

B

% 48 W

LR B A SO JE Rt AR AR B A SO I B 2 1 TAEACE, W R B2 HHESPIM
FER| TR

A 2.0.3
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Bl 18. Keil 378 8044

P

o

Cortex-M Target Driver Setup 3

Debug | Trace Flash Download |

Download Function Rk for Algorithm
LORAD " Eraze Ful Chip ¥ Program
Fi_ {* Erase Sectors W Veriy Start: |0x20000000 Size: |0x1000

" DonotErase | Reset and Bun

Programming Algorithrm

Description | Device Size Device Type Address Range
ATIZF4034 Int.Flash(Bank1.2] 1 On-chip Flash 023000000H - 0203FFFFH
BT3I2F4034 Type 1 REMAP D ExtF.. 1Ek Eut. Flazh SPI 02400000H - 093FFFFFH ]
4 1 | »

Start: |0x05400000  Size: |0w01000000

Add | Remove |

0K | Cancel | Help

3.2 IAR HEXHRIMER T

IARTF A A SENS SR SO (e 6 05 122 A8 230 e TR O IC B PP 6 58 48 8 IIMCURL 5 Ji5 B Blde 5E (X B
B Aflash 5L . R TR LT FIE I E, FIEIARTREE R 5, BbsA S R K

IR HER B T4
& 19. IAR T4

Workspace w 0 X

[Del:uug v]
Files g o«
S template - Dobug | ¥ |
M bsp e
Bl crisis .
B firrmware .
B readme
B user .
B Output

a

1 Options—>Debugger—>Download—>"2J#% Override default .board file—> & d7Edit, JRAEMF
EIffR -

2022.11.15 A49H FRA 2.0.3
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F 20. IAR B CHRE

-
@ template - IAR Embedded Workbench IDE - Arm 8.22.2

(=3 = |

File Edit WView Project CMSIS-DAP Tools

Window Help

iDnE@ @& x®0 oc [ < Qo%s=EcPoN Be-=0"":

[Debug ']
Files & .
M hsp .
M cmisis .
W firrrware .
! readme Category: Factory Settings
! user hd General Options
B Qutput Static Analysis @
Runtime Checking
CJC++ Compiler |Satup ” Townload IImages IExtra Options | Multicore |P1ug1ns|
Assembler
Output Converter Verify dewnload
Custom Buid Suprress download
Build Actions [V]Use flash loader
Linker [Zpverride default .board il
— $TODLETT_DIR$\confighflashloader \Ar teryTek E]
ot e ) @
CMSIS DAP .
GDE Server [[IPerform mass erase before flas
I-jet/TTAGjet
J-ink/1-Trace
| T1 Stellaris
Nu-Link
PE micro
STLINK
Third-Party Driver
TI MSP-FET
TIXDS
Debug Log .

BENJE R WA T G & 5

&| 21. IAR Flash Loader i

Flash Loader Overview

Range

Offsetfaddress  Loader Path

K

3

Cancel

Mew. ..

Edit...

Delete

i

b fflash SA R B 7152 % EMCURS S 5 BRIAR i, IR Fal AT 1B 0 AT s 573 11
New/Edit/Delete =ANiE AT &4 .

DL e New B A Bt B Flash Bk 02541 . 1. 5 diNew—>2. it B Flashii [l —>3. 1 26 3 (I Flash 559%

(L= SR Vo

2022.11.15

% 50 ;W
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A 22. IAR Flash Loader B2 &

_
Flash Loader Configuration | 23 |
Memary range _
_ QK
® Al
© Start:  0xB400000 End:  0x9400000 |
Flash Loader Overview | 2|
[ Relocate
Range Offset/A ) offset: 0x0 LS
CODE : 08000000 - Ox80fffff - Absolute adress: NAT32F403AVGT 7. flash
Flash loader path: 9

STOOLKIT_DIRS\config\flashloader\ArteryTek|\AT32F403A\AT

Extra parameters:

4

4

Parameter descriptions:

"—skip_erase” -Don't erase blocks that read empty. -

LEAL IR B 2 FHESPIM flash &y SC 241 . R i Bexd N AL 5 HAER FIFlash B VL SCHFMTRCE . ik
FHflashBHERL B SO HIIAR_AT32MCU_AddOn T B 23 B IARTF R IF N o« R~ BilHi i I SPIM
flash &L 5 A & a0~ -

& 23. IAR Flash Loader Bt & 5 Th

-
Flash Loader Overview l 29 |
Range Offset/Address  Loader Path oK
CODE : 0x8000000 - 0x30fFFFf - STOOLKIT_DIRS\config\flashloader \ArteryTek AT 32F 4034 \AT 32F 40 3AVGT 7\FlashAT32F 40 3AVGT 7. flash
CODE : 0x8400000 - 0x9400... - $TOOLKIT _DIRS\config\fashloader\ArteryTek\AT32F403A\AT32F 403A_EXT\FlashAT32F403A_EXT TYP...|)
New

1. SPIM B33 BE

Artery#/rMCU . #rBank3 (P1%1% 2% & J7Reference ManualzkDataSheet) , .14 E:flash
AR N A B flash AN & B TR S H 75 SR A% 00 T iiflashZ2 A BRI 78, 482 5 il /) code B K3
15 58 g R RERE LI AE SPIMAR A 25 (I, IDE T BAELZR T #0101 78 v 75 B0 B b SR SRk AT A0
flashZfs. Artery SPIMEE S AF I dr 44 77 U R . AT32F4xxTypeNREMAP_P Ext.Flash.

N=1,2

P=0,1

TYPEN: 4MERISPI FlashZ$, s EflashR BRI M-S #4758 . 4N B S %0 MMCU
Reference ManualffJFLASH_SELECT %7 21tk .

REMAP_P: MCU SPIM PINJIE Fk#, fdibeshiiflash i mfd: B 2% PINREIZE 28 5 Rtk Tk .
VEYIE BiE S %0 RMCU Reference Manualff14h 5 SPIF E Lt 215 ,

REMAPO: EXT_SPIF_GRMP=000
REMAP1: EXT_SPIF_GRMP=001

A 2.0.3




SRR AT32F415E 4 2 BSP&Pack B Fl 4§

4 BSP {§ FH iR
41 BSP H@EfEH
411 HERTENE

1E ArteryTek $2E(1[E £ BSP & ERINEESLLTF T Keil 1 IAR % FIMUCA T iR T2 . L AT32F40
3A/A07 ZA N, HAFHH 4 AT32F403A_407_Firmware_Library V2.x.x/project/at_start_xxx/te
mplates H1, PR

& 24. templates LR

| jar v6.10 21/05/24 16:03 4=
| iar v7.4 31/05/24 16:03 it
| lar_vB.2 21/05/24 16:03 pr = e
. inc 21/05/24 16:03 =
. mdk_vd 21/05/24 16:03 o=
| mdk_v5 21/05/24 16:03  rifsE
| SIC 21/05/24 16:03 g ==o3
| readme.txt 21/05/21 11:15 THT =%

{EMAIE T Keil_v5. Keil_v4. IAR_6.10. IAR_7.4 Fil IAR_8.2 WA [BHR T72. inc A1 src S0k
3 IERAF AR AR A i FH 21 ) S P 5 20 1 Sk SO s SOt o FT 6 B AR I SO e 3 miahy TAE S
BRI FT X N IDE T2 . Wi F A2 Keil_vb TRE/RBF] CHEAKR PN 25 R WA LS Br [ A4 N 258 D :

Bl 25. Keil_v5 iR TR G

=% Project: template :

g%y template
=L wuser /
1 at32f403a_407 clnck/
] at32f403a_407_int.c ®

_1 main.c

i bsp / @
] at32f403a 407 board.c

FH-Ld firmware

ES emsis ,ﬂ @
] system_at32f403a_407.c

] startup_at32f403a_407.s ———

=5 readme .
_] readmetd ____________——

TRENBRIMEARRIR M T (DL AT32F403A/407 Z512545), HAth 2515 102580:
at32f403a_407_clock.c IEPECE SCHF, WE 7 EIAMRII B K piig 4.
at32f403a_407_int.c HWiSCHE, BRGNS 1305 A% P T R B AR IR RE

main.c AR T2 AR SO .

at32f403a_407_board.c KA E LM, &E | AT-START L )3% 48 LED 5% F A&
firmware T [¥) at32f403a_407_xx.c #& & F AN RSN S

@O

2022.11.15 #52W FRA 2.0.3
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® system_at32f403a_407.c REHIIAIL .
@ startup_at32f403a_407.s 35301t
readme.txt TAEMIULIASCAF, Ads TR TRE I — L8 5 Dy e A i B 7 :U5545 B
VIR REFEEEL AT32F403A #2541, AT32 MCU H Al 75119 BSP /] k#2250, A HZ

4.1.2 BSP fH¥EREEX

O FERETEN, FESNEUYS (startup_at32f403a_407.s) #|TFE, Code Zwi¥ v, &
HARYE MCU U5, JFRE A% E X, MCU B 572 5 LRI N % R0 R %

& 1. RS AR

MCUZEI & T X PINs FlashX/MKB)
AT32F403ACCT7 AT32F403ACCT7 48 256
AT32F403ACET7 AT32F403ACET7 48 512
AT32F403ACGT7 AT32F403ACGT7 48 1024
AT32F403ACCU7 AT32F403ACCU7 48 256
AT32F403ACEU7 AT32F403ACEU7 48 512
AT32F403ACGU7 AT32F403ACGU7 48 1024
AT32F403ARCT7 AT32F403ARCT7 64 256
AT32F403ARET7 AT32F403ARET7 64 512
AT32F403ARGT7 AT32F403ARGT7 64 1024
AT32F403AVCT7 AT32F403AVCT7 100 256
AT32F403AVET7 AT32F403AVET7 100 512
AT32F403AVGT7 AT32F403AVGT7 100 1024
AT32F407RCT7 AT32F407RCT7 64 256
AT32F407RET7 AT32F407RET7 64 512
AT32F407RGT7 AT32F407RGT7 64 1024
AT32F407VCT7 AT32F407VCT7 100 256
AT32F407VET7 AT32F407VET7 100 512
AT32F407VGT7 AT32F407VGT7 100 1024
AT32F407AVCT7 AT32F407AVCT7 100 256
AT32F407AVGT7 AT32F407AVGT7 100 1024

@ RIS SCE (at32f403a_407.h), USE_STDPERIPH_DRIVER % & S X 52 754 i
Keil RTE ZhRE, TEARAH Keil RTE DRER 5 X AN % 2 XA HilidE Keil-MDK ) 528 i AR T 5
_RTE_[Pi7 8l

® MELXMHF (at32f403a_407_conf.h), & ST AMEAEIT B %5 3, o] T3 o B ik e
FfE T, %M R 3 B s A weont B2 ) MODULE_ENABLED %25 CEIT], 4 K BT

2022.11.15
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4.2

4.2.1

2022.11.15

& 26.

BRI R X

gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
#define
#define
#define
#define
#define
#define
#define
#define

CEM_MODULE ENABLED
TMR_MODULE ENLBLED
EIC_MODULE ENABLED
BPFR_MODULE ENALBLED
GPI0_MODULE ENARLED
I:C_MODULE ENABLED
TSART MODULE ENABLED
PWC_MODULE ENABLED
CAN MODULE ENABLED
ADC MODULE ENABLED
D&C MODULE ENABLED
3PT_MODULE ENABLED
[Mt MODULE ENABLED
DEEUE MODULE ENABRLE
FLASH MODULE ENABRLE
CRC_MODULE ENABLED
WWDT_MODULE ENLBLED
WDT_MODULE ENABLED
EXTNT MODULE ENABLED
SDI0_MODULE ENABLED
KMC MODULE ENABLED
U3E_MODULE ENABLED

(SR

MISC MODULE ENABLED
EMAC MODULE ENABLED

at32f403a_407_conf.h [AI 558 S T 4375k i 4k /s HEXT VALUE, B33 4h 3 ikl (4R Bt

JRVE X B HEXT _VALUE A58

@ RGNS CF (at32f403a_407 clock.cl.h), BLE T BRI RS0 Eh a2 7 i Bk A5, B P
WA H € TR AT AT IR SRR X R 2, e 454 ArteryTek ALK I BHECE A7 4L

SR A FUAH L PR B e B S A

BSP #iyi

BSP %I LT 25 i A A VE AT S

&

dIT

K 2. SREBNMR
SNRAEE HhE
ADC R BT i 4
BPR CMiRe ke
CAN 2 ) 28 JR) I P A B
CRC CRC HH H3
CRM KR A=
DAC B A A 28
DMA BV (DMA) £ 48
DEBUG W
EXINT A7 v A A i
GPIO 18 F T Re N\ g
T s sam I I 2.0.3
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V] VN d
IOMUX = ThBE S\ S H
12C BATAME A
NVIC R 1 1) e B4 1
PWC L YRR ]
RTC S A
SPI BATAME A
12S EHEN
SysTick RATE
TMR A
USART WA RS RO 2E
WDT I
WWDT wWOEA
XMC AN Ak T I B
4.2.2 RN
BSP i M\ LA T iy 44 Fi

ip BT —4MELES, Hlin: ADC, TMR, GPIO %5, /N5& XAHIFl, il ade,tmr,gpio...

- R

L “at32fxxx_ip.c”fF N7k, 5l i1 at32f403a_407_adc.c

- Skt

DL “at32fxxx_ip.n"fE Ak, . at32f403a_407_adc.h

- R

PN — AR, 58 s
DIl S S S JNER VR

PN T 2 A SCAFR, AEXE R SRS E S

PN T2 AR, X RRSC R ] extern i

%11 adc_reset

#1411 adc_enable

140 spi_default_para_init
Bl spi_init

%41 adc_interrupt_enable
ity adc_flag_get

%40 adc_flag_clear

- TR
BN T — AN SRR, 8 STz
1T,

- R AR
HME R BT A UL “ANRAE S _BYE_BNE” SOMRAES_BIME” NEAKIN, H LA R
I
AN AT R ip_reset,
AP RE R AL ip_enable ,
AN EE IR IR AT GA 1 R £ ip_default_para_init ,
HMEAIEEAL R ip_init,
AR T BR A ip_interrupt_enable ,
ANBERR A SR BR L ip_flag_get ,
ANBERR AL B bR B ip_flag_clear ,

4.2.3 HmAgHLN

AR T A PR R S S AR

AR

typedefint32_t INT32;

typedefint16_t INT16;

typedefint8_t  INTS;

2022.11.15 - - % 55 M -
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typedef uint32_t UINT32;
typedef uint16_t UINT16;
typedef uint8_t UINTS;

typedef int32_t s32;
typedef int16_t s16;
typedefint8_t  s8;

typedef const int32_t sc32; /*I<read only */
typedef const int16_t sc16; /*I<read only */

typedef const int8_t sc8; /*I<read only */

typedef __ 10 int32_t vs32;
typedef __ 10 int16_t vs16;
typedef __ 10 int8_t vs8§;

typedef | int32_t vsc32; /*I<read only */
typedef | int16_t vsc16; /*I<read only */
typedef __|int8_t vsc8§; /*I<read only */

typedef uint32_t u32;
typedef uint16_t u16;
typedef uint8_t u8;

typedef const uint32_t uc32; /*I<read only */
typedef const uint16_t uc16; /*!<read only */
typedef const uint8_t uc8; /*I<read only */

typedef __ 10 uint32_t vu32;
typedef __ 10 uint16_t vu16;
typedef __ IO uint8_t wvu8;

typedef __ | uint32_t vuc32; /*I<read only */
typedef __luint16_t vuc16; /*!<read only */
typedef __ | uint8_t wvucs; /*I<read only */

4.2.3.1 SRR

typedef enum {RESET = 0, SET = |RESET} flag_status;

4.2.3.2 ThReIRAIHRA

typedef enum {FALSE = 0, TRUE = |FALSE} confirm_state;

4.2.3.3 HEiRtrEAIRA

typedef enum {ERROR = 0, SUCCESS = |[ERROR} error_status;

2022.11.15 % 56 | FRA 2.0.3




[

AT32F415[E 4 FEBSP&Pack M FHIE S

4.2.3.4 AR
© A

2022.11.15

1t at32fxxx_ip.h & XA thtl, {51l at32f403a_407.h (1€ LAk
#define ADC1_BASE (APB2PERIPH_BASE + 0x2400)
#define ADC2_BASE (APB2PERIPH_BASE + 0x2800)

£ at32fxxx_ip.h #h 257, 40 at32f403a_407_adc.h 5 LR

#define ADC1 ((adc_type *) ADC1_BASE)
#define ADC2 ((adc_type *) ADC2_BASE)
HMBERF A7 4R A1 bit AL

7 at32fxxx_ip.h 4 2RAL, 40 at32f403a_407_adc.h [)5E LUTF

/**
* @brief type define adc register all
*/

typedef struct

{

/**
* @brief adc sts register, offset:0x00
*/

union

{
__ 1O uint32_t sts;

struct

{
__ 10O uint32_t vmor 2 1;/%[0] %/
__lO uint32_t cce s 1]
__lO uint32_t pcce s 154 [2]
__lO uint32_t pces : 1, [3]
__lO uint32_t occs s 1,7 [4]
__|O uint32_t reserved1 : 27;/* [31:5] */

} sts_bit;

%

[
* @brief adc odt register, offset:0x4C
*/
union
{
__10 uint32_t odt;
struct

{

% 57T
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__ 10O uint32_t odt
__10 uint32_t adc2odt

. 16; /* [15:0] */
: 16; /* [31:16] */

} odt_bit;
h

}adc_type;

ORIV e R 2 N

A AT i = ADC1->ctrl1;
WS ADC1->ctrl1 = i
bit 5 %43 35k 7 sk i = ADC1->ctrl1. cceien;

bit 5 &t T RE 1 ADC1-> ctrl1. cceien= TRUE;
bit 5 H4%5 1 ADC1-> ctrl1 |= 1<<5;
bit 5 E#5 0 ADC1-> ctrl1&= ~(1<<5) ;

4.3 BSP %M

4.31 BSP X {R4H

BSP(Board Support Package)H P4 2% 45 #) KB B AR :

& 27. BSP A4

. document 21/05/18 10:32 i
. libraries 21/05/18 10:32 3fisE
. middlewares 21/05/18 10:32 =
| project 21/05/18 10:32 ik
| utilities 21/05/14 11:35  rfdsE

document:
- AT32Fxxx [#14F BSP&Pack W H 45 F . pdf: Sof i 5 ) BSP/Pack M R
- ReleaseNotes AT32F403A_407_Firmware_Library.pdf:  #fiRic 3%

libraries:
- drivers: #M&IKXz)
src XM BAMERIREIREIIESCEE: at32fxxx_ip.c

inc SR BEANMMEIRIZ KA LSO at32fxxx_ip.h

- cmsis: WAZAHIECHF
ocmd SCHJE ARZARSESCE. BLHE cortex-md PESCIE. REWIAW SR JE B U
dsp CfF¥  dsp FEAHIGSCA

middlewares:

BT A A RPN W USB BhsUZRB0. MZR IhUZREN . 1 RGIRIS5E

project:
examples: 57~ demo.

2022.11.15
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templates: R TR, 145 Keild4 . keil5 . IAR6. IAR7. IAR8 /% eclipse_gcc

utilities:

B2 WL SR TRCH 3%

4.3.2 BSP ERZCCHH#D

BSP R 1 28R a0 T K]
/& 28. BSP X FHI4EH
at32f403a_407_int.c ‘ ‘ main.c ‘ ‘ user_app.h ‘
i
‘ user_app.c ‘
‘ I
| ‘ at32f403a_407_clock.h ‘
|
at32fa03a_407 def.h H at32f403a_407.h I =} at32f403a_407_clock.c ‘
t ,
‘ at32f403a_407 conf.h ‘¢—{ at32f403a_407 ip.h ‘
‘ at32f403a_407 ip.c ‘
e ]
BSP & SO IR W R R
% 3. BSP ¥ FE 4R
Xt g
at32f403a_407_conf.h AMEIEERTT B %8 S, AR R R £ HEXT_VALUE 1% & X
main.c ESEE
at32f403a_407 _ip.c SMRIRENIE SO, 4N at32f403a_407 _adc.c
at32f403a_407 _ip.h SARIREN LS, 4N at32f403a_407_adc.h
at32f403a_407.h RHN ke (at32f403a_407.h), USE_STDPERIPH_DRIVER

%25 T IX AR AEH Keil RTE Thig, EAR#H Keil RTE ZhEERJT
JA XA 58 AT R Keil-MDK [ Ee i AR TT 5 RTE_ 14 i n) @
at32f403a_407_clock.c N BECE SCEE, W E T BT BB R Bh AR

at32f403a_407_clock.h B T B Sk SO

at32f403a_407_int.c T R BOUE SCAE, BRINGR S T 040 P A P T R B AR R
at32f403a_407_int.h HH T R A Sk S

at32f403a_407_misc.c HABEE IR S, W nvic AL B %L, systick BB FIE R
at32f403a_407_misc.h HoAh e Sk S

startup_at32f403a_407.s JA BN

2022.11.15 % 59 | FRA 2.0.3
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4.3.3 SPERAIIBILAIRE

AATLL GPIO 284, iR 1 Wi BEAT IR AT &
GPIO i % N\ i th I aR 4L

Step 1: & X gpio_init_type Z5#J4E, R~BlGn N
gpio_init_type gpio_init_struct;

Step 2: i/ crm_periph_clock_enable %, JF /5 %R. GPIO 4

Step 3:  WI4RtL gpio_init_struct ZEkgfA, IXFERTPACRIEHAR R M (2204 default f5) #1E#
WA Rl
gpio_default_para_init(&gpio_init_struct);

Step 4: FMCESMIER D, FEHEMIESHGE gpio_init 5 A% GPIO #7174
ENLINNE

gpio_init_struct.gpio_pins = GPIO_PINS_2 | GPIO_PINS_3;
gpio_init_struct.gpio_mode = GPIO_MODE_OUTPUT;
gpio_init_struct.gpio_out_type = GPIO_OUTPUT_PUSH_PULL;
gpio_init_struct.gpio_pull = GPIO_PULL_NONE;
gpio_init_struct.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER;
gpio_init(GPIOA, &gpio_init_struct);

T2 ML IR AL 1] 2% Reference Manual #MEHITHRERIR 2T, AR
AT32Fxxx_Firmware_Library V2.x.x.zip\project\at_start_fxxx\examples %45 IR Ga L AN 7
%o

4.3.4 HMEERERER
PR A iR et R A kAT
x 4. SMEERBER

A 3%}
PR 4 PR TR
AR Y B AR 7 B
ThRe sk BRI S I 1) ) R T LA
HINZHn NS Hth ik
S8 n it S0 R
IR [EI AR PR IR [
SR kAT R FH R T R A2 SR
R FH e 4 HAth 1% B8 B B4 R 8

2022.11.15 % 60 71 hA 2.0.3
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5 AT32F415 4h B R BHER
51 HMEHBFEEHRSE (ADC)

ADC #if7#:451) adc_type, & T30 “at32f415_adc.h”in T
[

* @brief type define adc register all

*/
typedef struct

FREH T ADC 9L,
% 5. ADC FHERMNE

S iR
sts ADC R4 F f745%
ctrl1 ADC il 77 4745 1
ctrl2 ADC il 75 f745% 2
spt1 ADC SRAERT ) 27 14788 1
spt2 ADC SFAfER ) 5 7785 2
pcdto ADC # (3l 8 BUE e 25 7 2% 1
pcdto2 ADC # (5 #1E F 5 e 27 47 2 2
pcdto3 ADC ¥ (s S w27 47 2 3
pcdtod ADC ¥ o #E H s w27 47 2 4
vmhb ADC HiJE sl i) o A2 9%
vmib ADC Hi J I K1 735 A7 4%
osq1 ADC 38 J7 51 %7 7 2% 1
0sq2 ADC 38 7 5 Zr 7 4% 2
0sq3 ADC @ 7 51| 27 /7 4% 3
psq ADC #5751 27 /7 4%
pdt1 ADC #t 5 Hi4fE 25 7725 1
pdt2 ADC #t 5 ¥ 25 A7 2% 2
pdt3 ADC # 5 %47 52 3
pdt4 ADC #6 53 a7 A7 4% 4
odt ADC B HH %5 17 o
FRAH T ADC FE R HUAN
% 6. ADC FER¥E 1

EH 3%
adc_reset 240 ADC 18 H T 25 A7 35 O/ FR R AL AE
adc_enable A/D ¥ gslife
adc_base default_para_init ~ adc_base_struct 5 E W14 ERIME
adc_base_config # adc_base_struct #1455 IS AU EI S ADC 13 78%
adc_dma_mode_enable IR IBIE AR ) DMA {5 {5 68

2022.11.15 £ 61R FRA 2.0.3
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B4 ik
adc_interrupt_enable Wik 1) ADC F4E Ik 1 R
adc_calibration_init VIa RS
adc_calibration_init_status_get WA HER S IR
adc_calibration_start FEUaRE 1
adc_calibration_status_get FEHEIR AR SR

adc_voltage_monitor_enable

I/ o T ) R I R A A

A P M I e

adc_voltage_monitor_threshold_value_set

PR M e A S 8

adc_voltage_monitor_single_channel_select

BAANIEIE H R I Th A T AR W 0 3 4

adc_ordinary_channel_set

FEEEBE, OARIEEERE. FH T 595 BCRAE R )

adc_preempt_channel_length_set

AP IR B E

adc_preempt_channel_set

A RE, OARIEEERE. FHF 5% 5 SRR )

adc_ordinary_conversion_trigger_set

T 3 A R ) f AR A e B B A %

adc_preempt_conversion_trigger_set

o o7 IE I AR ) fi R A e B B A I R

adc_preempt_offset value_set 6 o 8 R B I 1 e
adc_ordinary_part_count_set %%Uﬁiﬁ?@?ﬁﬁﬁﬁiﬁ% 1) 37 368 16 T AN
adc_ordinary_part_mode_enable TEIE Lo A R
adc_preempt_part_mode_enable EitA 15 BIE Rl R
adc_preempt_auto_mode_enable AL T 3 A 2 SRS A o 2H B Bl R A R

adc_tempersensor_vintrv_enable

PR il FEE AR TR K VinTRy 1 RE

adc_ordinary_software_trigger_enable

R A fich i 30 3 T R

adc_ordinary_software_trigger_status_get

BRI A 5 1) 30 TR RS

adc_preempt_software_trigger_enable A R A I TE 4
adc_preempt_software_trigger_status_get SREER A 5 (P o BT A bR S
adc_ordinary_conversion_data_get SREXE 32 AR X 8 1 A 4 A0
adc_preempt_conversion_data_get SREH (5 8 18 5 A

adc_flag_get FREUbR EALRAS

adc_flag_clear &R B AL bR EAL

5.1.1 K¥ adc_reset

FERHIA T AL ade_reset

#£ 7. ¥ adc_reset

A 3%}
ZERAEA adc_reset
R T void adc_reset(adc_type *adc_x)
Difeftiik S Az ADC T S A7 2 IR FRF R AL
MASH adc_x: Prik#H) ADC Fhist
ZZHOT LI E Kb 2 —: ADCH.
i 24 7
IR [EME 7
SR kAT e
R FH R 4 crm_periph_reset()
Nl

2022.11.15
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5.1.2

/* deinitialize adc1 */
adc_reset(ADC1);

¥ adc_enable

TR AR T K% adc_enable

% 8. Hi¥{ adc_enable

i H ik
A EA adc_enable
PR Y void adc_enable(adc_type *adc_x, confirm_state new_state)
ThRedtiid WE AID FH g RRIRA e BT B

MWASHA

adc_x: Jrik#mr) ADC 4hix
ESHTLUER B H Rz —: ADC1.

MASH 2 new_state: A/D e Has (TSI
ZS K LUEE E Fih 2 —: TRUE, FALSE.
i 2% ¥
iR [l T
St At ¥
e pR % ¥
Bl

/* enable adc1 */

adc_enable(ADC1, TRUE);

TR ADC 4 TEREREHT, /L adc_enable fR£( )G 455 2 E W M FE o

5.1.3 K ¥ adc_base_default_para_init

T AR T K% adc_base_default_para_init

2022.11.15

# 9. ¥ adc_base_default_para_init

W H (i35
ERAE adc_ base_default_para_init
R B T void adc_base_default_para_init(adc_base_config_type *adc_base_struct)
LIREH R J9 adc_base_struct 35 iE HIAERINE
WASH adc_base_struct: {54541k adc_base_config_type KIFg4%r
25 W
IR [al{E 7
Je Rk AF W
W F R 7
adc_base_struct i I IHI4a BB 40 R
sequence_mode: FALSE
repeat_mode: FALSE
data_align: ADC_RIGHT_ALIGNMENT
ordinary_channel_length: 1

N

‘ [* initialize a adc_base_config_type structure */
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adc_base_config_type adc_base_struct;

adc_base_default_para_init(&adc_base_struct);

5.1.4 E¥ adc_base_config
NERAE T %L adc_base_config

% 10. E# adc_base_config

A E1:57)

A EA adc_base_config

PR Y void adc_base_config(adc_type *adc_x, adc_base_config_type
*adc_base_struct);

ThRestiid # adc_base_struct 115 E S HAIIE B4 ADC (W27 4735

LN | adc_x: firik#if) ADC 4hk
ST LUER H Kz —: ADC1.

WNZH 2 adc_base_struct: T5[A] adc_base_config_type 27 [ 45 ¥y {484t

it 24 7

IR [EME 7

Se kAT 7

B R FH R 2 7

adc_base_config_type structure
adc_base_config_type & X/t at32f415_adc.h H

typedef struct

{
confirm_state sequence_mode;
confirm_state repeat_mode;
adc_data_align_type data_align;
uint8_t ordinary_channel_length;

} adc_base_config_type; U1~ & X} Ak 51 HH AN S H1 i B

sequence_mode

WHE ADC LAERIFP AR

FALSE: Hffifu ) s —ifiE

TRUE: HH#isE 2 iliE

repeat_mode

W HE ADC TAER R B

FALSE: SQEN=0 Itf, #EikfidA % HsiiliE, SQEN=1 I, &Rl —HiEiE

TRUE: SQEN =0 I, —filAJak e S A EE, SQEN=1 I, —KMA Rk EHHR—
HimiE. HF ADCEN #iE%.

data_align

W E ADC AR EE X 7577

ADC_RIGHT_ALIGNMENT: 45%J5%

ADC_LEFT_ALIGNMENT: A XJ5%

ordinary_channel_length

B ADC TAER)E @7 5K

Nl

‘ adc_base_config_type adc_base_struct;

2022.11.15 % 64 FRA 2.0.3




[

AT32F415[E 4 FEBSP&Pack M FHIE S

adc_base_struct.sequence_mode = TRUE;
adc_base_struct.repeat_mode = FALSE;
adc_base_struct.data_align = ADC_RIGHT_ALIGNMENT;

adc_base_struct.ordinary_channel_length = 3;

adc_base_config(ADC1, &adc_base_struct);

5.1.5 MKi# adc_dma_mode_enable

R T K% adc_dma_mode_enable

% 11. % adc_dma_mode_enable

A E1:57)
A EA adc_dma_mode_enable
R E R Y void adc_dma_mode_enable(adc_type *adc_x, confirm_state new_state)
ThRestiik LI A G R Y DMA fE 5 RE

MAZHA

adc_x: Prik#[) ADC Fhix
GZH LRI E Hh 2 —: ADCH.

NS 2 new_state: DMA f&4f M S0 i sk 4
BT E JEP 2 TRUE, FALSE.

Hith B x

i ] {1 x

St 1 x

e x

il

/* enable dma transfer adc ordinary conversion data */
adc_dma_mode_enable(ADC1, TRUE);

5.1.6 K ¥ adc_interrupt_enable
T AR T K% ade_interrupt_enable

2022.11.15

#* 12. ¥ adc_interrupt_enable

TiH Eii:py
ERAE adc_interrupt_enable
R B T void adc_interrupt_enable(adc_type *adc_x, uint32_t adc_int, confirm_state
new_state)
Thredd WEFE D) ADC A Wi B

MANSHA

adc_x: Fri&#%i) ADC 4hik
ZSHT LR E Kz —: ADCH.

BMINSHL 2 adc_int: ADC FfFHik#F
%S HA] LLIEEL ADC SCHE (4T 2 S I
MINSHL 3 new_state: ADC ZfrH Wi TR BOIR S
EZSHOT LR E H bz —: TRUE, FALSE.
i 24 i
R [EME 7
SRkt 7
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BH (i)

W F R 2 7

adc_int

adc_int Fl THEB R Z BRI F4 R, Kl 82 i~
ADC _CCE_INT:  ilisE#Efuss s rh i
ADC_VMOR_INT:  H e Wk s Y e o i e e
ADC_PCCE_INT: # (5 4155 st doh Wi g

A~

[* enable voltage monitoring out of range interrupt */
adc_interrupt_enable(ADC1, ADC_VMOR_INT, TRUE);

5.1.7 ¥ adc_calibration_init
NEIA T ¥ adc_calibration_init
# 13. ¥ adc_calibration_init
A Eiti3%)
PRI 44 adc_calibration_init
R Y void adc_calibration_init(adc_type *adc_x)
ThRestiid WIEE AL U
MIANZH adc_x: FTiEFM ADC Mt
ZESHOT LB A Kbz —: ADC1.
i 24 7
R EME 7
SR kAT &
R FH R 2 ¥
Bl
[* initialize A/D calibration */
adc_calibration_init(ADC1);
5.1.8 % adc_calibration_init_status_get
NEAIA T E % ade_calibration_init_status_get
#+ 14. BRH adc_calibration_init_status_get
WA 3%
R adc_calibration_init_status_get
R ER T flag_status adc_calibration_init_status_get(adc_type *adc_x)
ThRedtik IR HEIR S SREX
MASH adc_x: Fik#i) ADC #his
ZZHOT LI E Kb 2 —: ADCH.
i =4 o
IR [F{H flag_status: WIRHRHERPIRES
R EME A N E A bz —: SET, RESET.
etk FAT o
B H R 4 o
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Bl

[* wait initialize A/D calibration success */
while(adc_calibration_init_status_get(ADC1));

5.1.9 M#¥ adc_calibration_start
NERAIR T % ade_calibration_start

* 15. E# adc_calibration_start

WA E1:57)
A€ adc_calibration_start
PR void adc_calibration_start(adc_type *adc_x)
ThRestiid TrHIa R
MASH adc_x: Fri&#£ ADC 4hix
BZSHT LRI E Kz —: ADCH.
it 24 o
IR [FH o
SR okt o
R FH R 2 7
Bl
[* start calibration process */
adc_calibration_start(ADC1);

5.1.10 K% adc_calibration_status_get

N EHIR T Bk % ade_calibration_status_get

& 16. ¥ adc_calibration_status_get

A 3%}
ERAE adc_calibration_status_get
PR3 flag_status adc_calibration_status_get(adc_type *adc_x)
ThRedthiR AR IR
MINSH adc_x: PP ADC #hi%
ZZHOT LI E Hh 2 —: ADCH.
it 24 &
LI flag_status: HEFPIRES
ZIR AME R N AR bz —: SET, RESET.
SR kAT 7
R FH e 4 7
Bl
/* wait calibration success */
while(adc_calibration_status_get(ADC1));

5.1.11 K% adc_voltage_monitor_enable

N T K% ade_voltage_monitor_enable

2022.11.15
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adc_voltage_monitoring

adc_voltage_monitoring F T 15 & H & W A F ¥ i id

* 17. H# adc_voltage_monitor_enable

BiH #HiR

A€ adc_voltage_monitor_enable

PR T void adc_voltage_monitor_enable(adc_type *adc_x, adc_voltage_monitoring_type
adc_voltage_monitoring)

Thegfig 34 o I P R B U 7 A B AT T D P B £

LN 2| adc_x: FTiEFM ADC M
SZHOT LU A Hh 2 —: ADCH.

BN 2 adc_voltage_monitoring: & 3H/H 5 3838 21 K& B AN B E
ZZHT LLI%EL adc_voltage_monitoring_type P ffIAT & — AN 2.

th =% 7

Il ) P

Sk ok AF x

Bl H B 4 7

BEFWR

ADC_VMONITOR_SINGLE_ORDINARY:
ADC_VMONITOR_SINGLE_PREEMPT:
ADC_VMONITOR_SINGLE_ORDINARY_PREEMPT:
ADC_VMONITOR_ALL_ORDINARY:
ADC_VMONITOR_ALL_PREEMPT:
ADC_VMONITOR_ALL_ORDINARY_PREEMPT:
ADC_VMONITOR_NONE:

N

/* enable the voltage monitoring on all ordinary and preempt channels */
adc_voltage_monitor_enable(ADC1, ADC_VMONITOR_ALL_ORDINARY_PREEMPT);

5.1.12

2022.11.15

HE S EIEA R — e N EE, Higs

FEL s 0 A P B e S T

HL S B P 1 BN L TE

FEL S U P 3 B B A T
HL S U P P e T

HL B T e i iE

HL IS U P T AT AN T
WL S AN P AT s i

¥ adc_voltage_monitor_threshold_value_set

N T % adc_voltage_monitor_threshold_value_set

% 18. ¥ adc_voltage_monitor_threshold_value_set

A 3%}
ERAE adc_voltage_monitor_threshold_value_set
R Y void adc_voltage_monitor_threshold_value_set(adc_type *adc_x, uint16_t
adc_high_threshold, uint16_t adc_low_threshold)
Difeftiik H H M e I ke e
WMASHA adc_x: FTi#E ADC 4hix
ST LLER A 2 —: ADCH.
MINSH 2 adc_high_threshold: ¥ & 1 Wil ) =i A8
ZSHAT LA B Ay 0X000~0XFFF P [T 2 4 .
MINSHL 3 adc_low_threshold: ¥ 3E B W 0 FUE
%S00 LU N 0x000~0xFFF N 4T & AN KT ade_high_threshold #I%1HE.
i 24 p
IR [EME p
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5.1.13 Ei# adc_voltage_monitor_single_channel_select

5.1.14

2022.11.15

BH (i)

PSS ¥

Wi F pa 4 7

Bl

[* set voltage monitoring's high and low thresholds value */
adc_voltage_monitor_threshold_value_set(ADC1, 0xBBB, OxAAA);

N iA T ® % adc_voltage_monitor_single_channel_select

# 19. B# adc_voltage_monitor_single_channel_select

A E1:57)
DA EA adc_voltage_monitor_single_channel_select
R E R Y void adc_voltage_monitor_single_channel_select(adc_type *adc_x,
adc_channel_select type adc_channel)
DhRedtiik BN IE O I T B T A e T 4%
MIANZE adc_x: FTiEFM ADC Mt
ZESHOT LB Kbz —: ADCH1.
MINSH 2 adc_channel: #5538 E %%
ZSHE AR W ade_channel.
i 24 7
IR [EME 7
Seth kAT 7
B R o

adc_channel

adc_channel H TiEB A @R, K88 50~
ADC_CHANNEL _0:  ADC jii# 0
ADC_CHANNEL_1:  ADC j@i# 1
ADC_CHANNEL_16:  ADC jifii& 16
ADC_CHANNEL 17:  ADC i 17

il

I* select the voltage monitoring's channel */
adc_voltage_monitor_single_channel_select(ADC1, ADC_CHANNEL_5);

K% adc_ordinary_channel_set

N T K% ade_ordinary _channel_set

% 20. ¥ adc_ordinary_channel_set

adc_sampletime)

T H iR
R adc_ordinary_channel_set
R ER T void adc_ordinary_channel_set(adc_type *adc_x, adc_channel_select_type

adc_channel, uint8_t adc_sequence, adc_sampletime_select_type

% 69T
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HiA 3%

Thae ik Y@ RE R, WHREEIERE. AT SR 5 SORFER E]

HNZSH adc_x: Frik#if) ADC 4hik
SS AT DO A Kz —: ADCH.

MASH 2 adc_channel: I & i8iEER
ZSHEYIHR W, adc_channel.

M NBH 3 adc_sequence: JHIEFHLT 5 E
ST LI BE N 1~16 N IFAT B 4UE.

NS K 4 adc_sampletime: #IE KA 0] B &
LSRR I adc_sampletime.

i 25 7

I [E A 7

S okt x

W F R x

adc_sampletime
adc_sampletime FT- 1 & IBE RFERS H], H Al S52 5~

ADC_SAMPLETIME_1_5:
ADC_SAMPLETIME_7_5:
ADC_SAMPLETIME_13_5:
ADC_SAMPLETIME_28_5:
ADC_SAMPLETIME_41_5:
ADC_SAMPLETIME_55_5:
ADC_SAMPLETIME_71_5:
ADC_SAMPLETIME_239 _5:

N

SKRERF ] )9 1.5 4~ ADCCLK JE
SKRER Ay 7.5 4~ ADCCLK JE 3]
SKRERA] )9 13.5 4~ ADCCLK JE #
SKRERTA] )y 28.5 4~ ADCCLK JE #
SKRER Ay 41.5 4~ ADCCLK JE
KFERS IR 55.5 4~ ADCCLK fE 1
SKRERA] )9 71.5 4~ ADCCLK JE #
KFERT ]y 239.5 4~ ADCCLK J& 1

[* set ordinary channel's corresponding rank in the sequencer and sample time */
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_4, 1, ADC_SAMPLETIME_239_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_5, 2, ADC_SAMPLETIME_239_5);

5.1.15 K # adc_preempt_channel_length_set

2022.11.15

NEAIA T E % adc_preempt_channel_length_set

% 21. ¥ adc_preempt_channel_length_set

A 3%}

R adc_preempt_channel_length_set

PR 2 A void adc_preempt_channel_length_set(adc_type *adc_x, uint8_t
adc_channel_lenght)

Difeftiik o T S R R

WMASHA adc_x: FTi&#E ADC 4hix
ST LLER A 2 —: ADCH.

HWANSH 2 adc_channel_lenght: #f &7 #3571 K ¥ E
ST LI E Ty Ox1~0x4 Y IE = H .

i =4 o

2 [EE o

SR kAT p
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BH

(i)

W F R 2

x

Bl

[* set preempt channel lenghth */

adc_preempt_channel_length_set(ADC1, 3);

5.1.16 BEKi¥ adc_preempt_channel_set

N AR T K% adc_preempt_channel_set

3 22. F# adc_preempt_channel_set

i H

Haik

adc_preempt_channel_set

R | R
&
S
e

void adc_preempt_channel_set(adc_type *adc_x, adc_channel_select_type
adc_channel, uint8_t adc_sequence, adc_sampletime_select_type
adc_sampletime)

Bl (ipu

B BE, CAEIREIERE. FHT SIS SRR (]

LN 2|

adc_x: Frik#EM ADC 4hix
S LLEI i Sz —: ADCH.

MINSH 2 adc_channel: f3#c B i iE k%
ZSHEAA L adc_channel.

WASH3 adc_sequence: BIEFEHF A EE
ST LI B 1~4 P RAT .

MANZH 4 adc_sampletime: il iE LR B E
SR W adc_sampletime.

LR 7

R [EME 7

SR ok 7

e A L o 4 7

il

[* set ordinary channel's corresponding rank in the sequencer and sample time */
adc_preempt_channel_set(ADC1, ADC_CHANNEL_7, 1, ADC_SAMPLETIME_239_5);
adc_preempt_channel_set(ADC1, ADC_CHANNEL_8, 2, ADC_SAMPLETIME_239_5);

5.1.17 ¥ adc_ordinary_conversion_trigger_set

N AR T k% ade_ordinary_conversion_trigger_set

# 23. ¥ adc_ordinary_conversion_trigger_set

T H #iR

R4 adc_ordinary_conversion_trigger_set

PR 3 A void adc_ordinary_conversion_trigger_set(adc_type *adc_x,
adc_ordinary_trig_select_type adc_ordinary_trig, confirm_state new_state)

Thegdmiik X0 308 T2 e ) i A A A R Sl e Ak %

LN L adc_x: Jrik##) ADC #hix
ZSHAT UL F Hh 2 —: ADCH.

2022.11.15 T FEZ T FR7 2.0.3
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HiA ik
WASH 2 adc_ordinary_trig: i il 18 20 fil R FHE I %
%3] Uik HL adc_ordinary_trig_select_type P IRAE & — /AN M.
MANZH 3 new_state: filt R B TIBCIRES
S HOT LR A Hh 2 —: TRUE, FALSE.
i 25 7
R [EME 7
ST 7
e F R 7

adc_ordinary_trig

adc_ordinary_trig A T8l s A e ok S AF, g S HEP vy

ADC12_ORDINARY_TRIG_TMR1CH1: TMR1 [f) CH1 H4F
ADC12_ORDINARY_TRIG_TMR1CH2: TMR1 {f) CH2 H4f
ADC12_ORDINARY_TRIG_TMR1CH3: TMR1 {f) CH3 H4f
ADC12_ORDINARY_TRIG_TMR2CH2: TMR2 ) CH2 H4f
ADC12_ORDINARY_TRIG_TMR3TRGOUT: TMRS3 ) TRGOUT 1
ADC12_ORDINARY_TRIG_TMR4CH4: TMRA4 () CH4 H4F
ADC12_ORDINARY_TRIG_EXINT11_TMR8TRGOUT: EXINT £ 11/TMR8 ) TRGOUT i
ADC12_ORDINARY_TRIG_SOFTWARE: A A g A
ADC12_ORDINARY_TRIG_TMR1TRGOUT: TMR1 ff) TRGOUT 1

il

[* set ordinary external trigger event */
adc_ordinary_conversion_trigger_set(ADC1, ADC12_ORDINARY_TRIG_TMR1CH1, TRUE);

5.1.18 E# adc_preempt_conversion_trigger_set

2022.11.15

NEAIA T E % adc_preempt_conversion_trigger_set

% 24. F# adc_preempt_conversion_trigger_set

TiH Eii:py
R adc_preempt_conversion_trigger_set
Eap gt void adc_preempt_conversion_trigger_set(adc_type *adc_x,
adc_preempt_trig_select_type adc_preempt_trig, confirm_state new_state)
Dhred F o5 30 T2 P 8 ) R A R R Sl R Sk %

LN 2|

adc_x: Fri&#H) ADC 4k
ZSHT DO E Kz —: ADCH.

MNSH 2 adc_ preempt _trig: Ff 5 103 41 fioh & A 9%
%S LAk E adc_preempt_trig_select_type KA = — M 24A.
MANSH3 new_state: il K= TR IR
S H LLEE 2 —: TRUE, FALSE.
25 7
R [EME 7
VR 7
W F e 7

adc_preempt _trig

adc_preempt _trig F Ti& £ & idE e ko F4F, HaTiES P R
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ADC12_PREEMPT_TRIG_TMR1TRGOUT: TMR1 ) TRGOUT 4t
ADC12_PREEMPT_TRIG_TMR1CH4: TMR1 f] CH4 Fi4
ADC12_PREEMPT_TRIG_TMR2TRGOUT: TMR2 ) TRGOUT H 14
ADC12_PREEMPT_TRIG_TMR2CH1: TMR2 ] CH1 4
ADC12_PREEMPT_TRIG_TMR3CH4-: TMR3 ] CH4 4
ADC12_PREEMPT_TRIG_TMR4TRGOUT: TMR4 ) TRGOUT FH 14
ADC12_PREEMPT_TRIG_EXINT15 TMR1CH4: EXINT £k 15/TMR1 ] CH4 Zif}
ADC12_PREEMPT_TRIG_SOFTWARE: Aok R
ADC12_PREEMPT_TRIG_TMR1CH1: TMR1 ff] CH1 4

N

I* set preempt external trigger event */
adc_preempt_conversion_trigger_set(ADC1, ADC12_PREEMPT_TRIG_SOFTWARE, TRUE);

5.1.19 Ei¥ adc_preempt_offset_value_set
NI T ¥ adc_preempt_offset_value_set

* 25. ¥ adc_preempt_offset_value_set

A i3}

ef e adc_preempt_offset_value_set

R Y void adc_preempt_offset_value_set(adc_type *adc_x,
adc_preempt_channel_type adc_preempt_channel, uint16_t adc_offset_value)

ThRestiid Fo o X T A e A% VE

WMAZHA adc_x: Fri&#£ ADC 4hix
LS UL E b2 —: ADCH.

WMASH 2 adc_preempt_channel: & B2 fmAs &= 18 E
ZSHEANEIR WL ade_preempt_channel.

WA 3 adc_offset_value: ¥ & iBiE misRHE
ZS AR LU e 0X000~0xFFF Py AT = A fH.

i 24 7

IR [FIE &

SR kAT ¥

R FH R 2 ¥

adc_preempt_channel
adc_preempt_channel il T #5# E30E (AL EAVHE, HESH8P 50T

ADC_PREEMPT_CHANNEL_1: ¥ i 1
ADC_PREEMPT_CHANNEL_2: ¥ i 2
ADC_PREEMPT_CHANNEL_3: I i 3
ADC_PREEMPT_CHANNEL_4: I i iE 4
Bl

/* set preempt channel's conversion value offset */

adc_preempt_offset_value_set(ADC1, ADC_PREEMPT_CHANNEL_1, 0x111);
adc_preempt_offset_value_set(ADC1, ADC_PREEMPT_CHANNEL_2, 0x222);
adc_preempt_offset_value_set(ADC1, ADC_PREEMPT_CHANNEL_3, 0x333);
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5.1.20 ¥ adc_ordinary_part_count_set

TR T A% ade_ordinary_part_count_set

3+ 26. ¥ adc_ordinary_part_count_set

BiH
A EA adc_ordinary_part_count_set
PR T void adc_ordinary_part_count set(adc type *adc_x, uint8_t adc_channel_count)
Thegdid 73 BB AR fih A e 4 ) e
LN | adc_x: Fri&#£[ ADC 4hix
ZZHOT LR H Hrhz —: ADCH.
EINSH 2 adc_channel_count: 43 &3 M 8@ 1E 74 5 N s e
ZSHAT LI TE 9 Ox1~0x8 VI IAT B 4.
a2 8 x
pAEIf ) 7
Sk ok AF x
Bl H B 4 7
il
/* set partitioned mode channel count */
adc_ordinary_part_count_set(ADC1, 2);

TER: BHIEICT, NG EH G EA N 7T BT BE, 76 8 i 7 12 & 29 1.

5.1.21 BK¥{ adc_ordinary_part_mode_enable

AR T k% adc_ordinary_part_mode_enable

#® 27. B# adc_ordinary_part_mode_enable

A

ERAE adc_ordinary_part_mode_enable

R void adc_ordinary_part_mode_enable(adc_type *adc_x, confirm_state new_state)

Difedtiik HeiEIE I B AR

HNSH adc_x: Jirik#%i) ADC #hik
ZZHOT LR A Kbz —: ADCH.

WANSH 2 new_state: i IHIE > FI X TBOIRAS
ZSHOTLLIEECE Hh 2 —: TRUE, FALSE.

i 24 7

IR [EME 7

SR kAT 7

R FH e 4 7

2Nl

[* enable the partitioned mode on ordinary channel */
adc_ordinary_part_mode_enable(ADC1, TRUE);

5.1.22 ¥ adc_preempt_part_mode_enable

N T K% adc_preempt_part_mode_enable

2022.11.15 B T14TR
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X 28. ¥ adc_preempt_part_mode_enable

BiH #HiR
A€ adc_preempt_part_mode_enable
PR AR void adc_preempt_part_mode_enable(adc_type *adc_x, confirm_state new_state)
Thegfik f o I A BB R
HNZH adc_x: JIrik#H) ADC #hix
ZHOT LR A iz —: ADCH.
MANZH 2 new_state: Milid & 4 BB BBOIRZS
ZZHOT LU E Hrh 2 —: TRUE, FALSE.
th =% 7
b4 EIf ) P
Se Rk AF 7
Bl H B 4 7
Nl
/* enable the partitioned mode on preempt channel */
adc_preempt_part_mode_enable(ADC1, TRUE);

5.1.23 Ki¥ adc_preempt_auto_mode_enable

AR T K% adc_preempt_auto_mode_enable

% 29. ¥ adc_preempt_auto_mode_enable

A i3}
A€ adc_preempt_auto_mode_enable
PR3 A void adc_preempt_auto_mode_enable(adc_type *adc_x,
confirm_state,new_state)
Difedtiik U 308 10 T A 5 R A o 4 B R e e

MINSE

adc_x: Fri&#H) ADC 4k
S DL E Sz —: ADCH.

MINSH 2 new_state: #5241 F 21 TBCIRAS
ESHT LI A K2 —: TRUE, FALSE.

il 25 7

IR [E]{E 7

Sk AE 7

AR 7

N

[* enable automatic preempt group conversion */

adc_preempt_auto_mode_enable(ADC1, TRUE);

5.1.24 ¥ adc_tempersensor_vintrv_enable

2022.11.15

NEIA T ¥ adc_tempersensor_vintrv_enable

% 30. Ki# adc_tempersensor_vintrv_enable

ik

adc_tempersensor_vintrv_enable

£ I5R1
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W H i34
PR void adc_tempersensor_vintrv_enable(confirm_state new_state)
Digesik P R B AR IR 2 VinTry f8TRE
MASH new_state: PR AL AR K Vintry IO TRVCIRZS
BZHOT LR A Hh 2 —: TRUE, FALSE.
15 [EME ¥
So oAt I
Wi F e 2 I
Nl
[* enable the temperature sensor and vintrv channel */
adc_tempersensor_vintrv_enable(TRUE);

5.1.25 pi#¥ adc_ordinary_software_trigger_enable

N#EAIA T E ¥ adc_ordinary_software_trigger_enable

% 31. ¥ adc_ordinary_software_trigger_enable

H iR
efe adc_ordinary_software_trigger_enable
BRI AR Y void adc_ordinary_software_trigger_enable(adc_type *adc_x, confirm_state
new_state)
Thread SR i i A 30 X T 4
MMANZHA adc_x: Frik#E ADC 4hk
S H LR E H bz —: ADCA.
MANZH 2 new_state: Hf i & i A H e 1) TRBCIR S
ZZHOTLLER E Kbz —: TRUE, FALSE.
a2 8 x
A IR 7
Sk ok AF x
W F R 2 7
~Hl
/* enable ordinary software start conversion */
adc_ordinary_software_trigger_enable(ADC1, TRUE);

5.1.26 PBK¥ adc_ordinary_software_trigger_status_get

T AR T K% ade_ordinary_software_trigger_status_get

X 32. ¥ adc_ordinary_software_trigger_status_get

BH

E(:ip)

g

adc_ordinary_software_trigger_status_get

Dl
f2

flag_status adc_ordinary_software_trigger_status_get(adc_type *adc_x)

&= =

=
or
=S
(=

BRI A A 1) 3 T A 4R

MASH

adc_x: Jrik#%i) ADC 4hik
ZSHT LR E K2 —: ADCH.

2022.11.15
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BiH i34
Hth 2% 7
IR [EE flag_status: @8 IE K Al IR TS
ZIREE N E B2 —: SET, RESET.
So oAt x
Wi F R 2 x
2Nl
[* wait ordinary software start conversion */
while(adc_ordinary_software_trigger_status_get(ADC1));

5.1.27 BKi¥ adc_preempt_software_trigger_enable

TR T R% adc_preempt_software_trigger_enable

% 33. ¥ adc_preempt_software_trigger_enable

H iR
MR adc_preempt_software_trigger_enable
BRI 25 Y void adc_preempt_software_trigger_enable(adc_type *adc_x, confirm_state
new_state)
Thread B Al R 4G o X TE 4

LN 2|

adc_x: Fri&#EM ADC 4hix
S LLEIR i Sz —: ADCH.

MINSH 2 new_state: Uil & o IEIE 1 TR ES
ESHT LI A K2 —: TRUE, FALSE.
Hith 25 7
I B 7
Sk AE 7
U FH R 7
il

/* enable preempt software start conversion */

adc_preempt_software_trigger_enable(ADC1, TRUE);

5.1.28 K# adc_preempt_software_trigger_status_get

AR T K% adc_preempt_software_trigger_status_get

X 34. R# adc_preempt_software_trigger_status_get

A iR
R4 adc_preempt_software_trigger_status_get
PR 3 A flag_status adc_preempt_software_trigger_status_get(adc_type *adc_x)
Digeflid SRECER A Ak 2 P46 o5 B T S RS
MmN adc_x: P&l ADC 4hk
SR g E H 2 —: ADCH.
i =4 7
SAEIL I flag_status: #f 5l 8 A b R L e PR S
R EME A NP A b2 —: SET, RESET.

2022.11.15
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BH (i)

PSS ¥

Wi F pa 4 7

Bl

[* wait preempt software start conversion */

while(adc_preempt_software_trigger_status_get(ADC1));

5.1.29 BKi¥{ adc_ordinary_conversion_data_get

N iA T B % adc_ordinary_conversion_data_get

% 35. ¥t adc_ordinary_conversion_data_get

A E1:57)
DA EA adc_ordinary_conversion_data_get
R E R Y uint16_t adc_ordinary_conversion_data_get(adc_type *adc_x)
DhRedtiik FRELAE = AR o 3 T e e s
MIANZH adc_x: FTiEFM ADC M
ZESHOT LB A Kbz —: ADC1.
i 24 7
IR [EME 16 o7 14 3 30 10 0 2 i 20
Seth kAT 7
B R FH R 2 7
~pl
uint16_t adc1_ordinary_index = 0;
adc1_ordinary_index = adc_ordinary_conversion_data_get(ADC1);

IER: HH ADC BB EAEER, 4 I R4

5.1.30 K% adc_preempt_conversion_data_get

NEAIA T B ¥ adc_preempt_conversion_data_get

% 36. K% adc_preempt_conversion_data_get

TiH Eii:py

R adc_preempt_conversion_data_get

Eap gt uint16_t adc_preempt_conversion_data_get(adc_type *adc_x,
adc_preempt_channel_type adc_preempt_channel)

Dhretd BRI 30 T8 4

WANZHA adc_x: Jrik#f) ADC #hix
S AT g E 2 —: ADCH.

WANSH 2 adc_preempt_channel: #f /5illiE ik
LSRN adc_preempt_channel.

25 7

R [EME 16 o7 (R o 1080 2 i 2 afs

So oAt 7

W F R 2 7

Nl
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uint16_t adc1_preempt_valuetab[3] = {0};
adc1_preempt_valuetab[0] = adc_preempt_conversion_data_get(ADC1, ADC_PREEMPT_CHANNEL_1);
adc1_preempt_valuetab[1] = adc_preempt_conversion_data_get(ADC1, ADC_PREEMPT_CHANNEL_2);
adc1_preempt_valuetab[2] = adc_preempt_conversion_data_get(ADC1, ADC_PREEMPT_CHANNEL_3);

5.1.31 ¥ adc_flag_get
NERIA T PR ade_flag_get

5.1.32

2022.11.15

* 37. E# adc_flag_get

A E1:57)

ZiRA €A adc_flag_get

PR Y flag_status adc_flag_get(adc_type *adc_x, uint8_t adc_flag)

ThRestiid IREUbR EADIRAS

LN | adc_x: Fri&#£ ADC 4hix
ST LUER E H 2 —: ADC1.

BINSHL 2 adc_flag: 7HFEFRACKRES FIFR Sk
ZSHEIRA W ade_flag

it 24 7

YL ED flag_status: FREALAPRES
ZIREME A NP FIR b2 —: SET, RESET.

et kAT 7

R FH R 2 7

adc_flag

adc_flag M &£ ZERBUIRES Ibs &, HE 28 & 5T

ADC_VMOR_FLAG:

ADC_CCE_FLAG:

ADC_PCCE_FLAG:
ADC_PCCS_FLAG:
ADC_OCCS_FLAG:

Bl

CENER AR/ CERRRRINEEE 79m
M e 4l AR

I o JEAE L 4l AR b
I 5 IBE T iR S
T E B E F T IR

[* check if wakeup preempted channelsconversion end flag is set */
if(adc_flag_get(ADC1, ADC_PCCE_FLAG) != RESET)

¥ adc_flag_clear
TERHIA T %L adc_flag_clear

% 38. ®¥ adc_flag_clear

T H ik
ZERAEA adc_flag_clear
PR % A void adc_flag_clear(adc_type *adc_x, uint32_t adc_flag)
Dhredd THERR OB AR EAL
MANSHA adc_x: Prik#H) ADC Fhist
ZSHAT LR E Kz —: ADCH.
MANZH 2 adc_flag: FFEBRINARELFE

IR

hRA 2.0.3
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5.2

2022.11.15

HiA ik
ZSHE AR W ade_flag
R [EME 7
SRSkt 7
e F R 7
il

[* preempted channelsconversion end flag clear */
adc_flag_clear(ADC1, ADC_PCCE_FLAG);

=52} R ML (CAN)

CAN ZF 728454 can_type, & T 3CfF“at32f415_can.h i1 :

/**

* @brief type define can register all

*/
typedef struct
{

} can_type;

NERLGH T CAN FAFEAE

U

% 39. CAN HfERu%

FAER 3%}
mctrl CAN E#Hil| 2517 2%
msts CAN FIREHF2S
tsts CAN KIXIRAEFF4%
rf0 CAN #1i FIFO 0 2717 %%
fr1 CAN UL FIFO 1 %7748
inten CAN b B 25 773
ests CAN RS T 78
btmg CAN {7 35 f£ 2%
tmi0 RIALMBFE O ARiR P &7 1725
tmcO RIEMRAE O Fd K JE AR (A3 27 17 7%
tmdtlo RIALMBFE O K715 Bdfs ar A 2%
tmdth0 RIALMBHE O w715 Bdfs ar A28
tmi1 RILHBFE 1 AR AR AE 2%
tmc1 JIEMBAE 1 HCHE A 5 A (7] 827 A7 2%
tmdti1 JIEMBAE 1R8I 3 78
tmdth1 JIEMBAE 1 fen 7B A A
tmi2 RILHBFE 2 bRIRRF A 2%
tmc2 IIEMBAE 2 HHE A o A 1) 827 A7 2%
tmdti2 RALMBHE 2 A7 15 Bdfs ar A28
tmdth2 RIALMBHE 2 w71 B ar A as

% 80
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A 232
rfi0 FW5 FIFOO S FIAR VAT 25 47 2%
rfco F2US FIFOO S5 250405 - JE R [ B8k 2 47 25
rfdtlo el FIFOO MBAR (%715 Hds A 7 4%
rfdth0 W FIFOO MBAH = 7 19 Hds 7 7 4%
rfi1 FWFIFOT HBAEAR IR &5 17 2%
rfc1 FUS FIFO S 250405 - J3 R (e B8k 2 A7 25
rfdtl1 el FIFO1 MRAR (G719 Hds A 7 4%
rfdth1 FRU FIFOA HISAH & 15 B 2 A7 4
fetrl CAN i JE 83 32 il 75 772
fmcfg CAN i jE 235 A fie B 77 7 2%
fscfg CAN i 82307 T e & 25 A7 3%
frf CAN 1L JE%% FIFO It 17 4%
facfg CAN b 38 23 B 45 1) 27 A7 2%
fbOf1 CAN I JEZF4H O i A A 745 1
fbof2 CAN I JEZF4H O Wy r ar 745 2
fb1f1 CAN I JEZFAH 1 Fad AL A A4 1
fb1f2 CAN I JERF4H 1 WA ar 745 2
fb13f1 CAN i yER%2H 13 it Jefr Z5 1788 1
fb13f2 CAN i 3E222H 13 (i I AL 27 7755 2

TR T CAN FER U

% 40. CAN ERH RN

it e

175

can_reset

& CAN Firfy S A7 E R R B R AL (E

can_baudrate_default_para_init

2 CAN PR R AT UR L4 F A IRAIE

can_baudrate_set

W H CAN Jh5x

can_default_para_init

%7 CAN WG AL S5 F AR AT (.

can_base_init

# can_base_struct TR E S HHIAILE] CAN AR H A74%

can_filter_default_para_init

% CAN RLyEas WA e a5 b PR T

can_filter_init

4 can_filter_init_struct H 8 & S EWI 4616 3] CAN FIFL 748

can_debug_transmission_prohibit

IEFE T 28 1B A AE O RS

can_ttc_mode_enable 1] ik e A =04
can_message_transmit R IE— MR
can_transmit_status_get IRPURIERES
can_transmit_cancel WO R %
can_message_receive RS — i S
can_receive_fifo_release PRI FIFO

can_receive_message_pending_get

FRE FIFO Frfse B S H

can_operating_mode_set

CAN T/E# S E

can_doze_mode_enter HEHEAR AR
can_doze_mode_exit I M R AR 2
can_error_type record_get FEHN CAN ffiRZem
can_receive_error_counter_get BEEL CAN HRUsts R 5
81 m R 2.0.3
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can_transmit_error_counter_get B CAN RIEEER T

can_interrupt_enable

i EILE 1 CAN i

can_flag_get

LIk E H CAN bRk

can_flag_clear

THBRILE H CAN bR&

5.2.1 B¥ can_reset
NERHFAE T R can_reset

#F M. B can_reset

ks Wb
B4 can_reset
B void can_reset(can_type* can_x);
etk ¥4 can FE42 852 BB

MAZHA

can_x: FTIEFEN CAN 4hi%
ZSHTLUEE: CANT

LR 7

R [EME 7

Se RSkt 7

B R A crm_periph_reset();
il

‘ can_reset(CAN1);

5.2.2 ¥ can_baudrate_default_para_init

NEAIA T B ¥ can_baudrate_default_para_init

% 42. BB can_baudrate_default_para_init

TiH Eii:py
R4 can_baudrate_default_para_init
R AR T void can_baudrate_default_para_init(can_baudrate_type* can_baudrate_struct);
DhRek 25 CAN YRR AR L 25 K AR HE
WMASHA can_baudrate_struct: #§[1 can_baudrate_type 257 (454l
25 W
A IR 7
Stk kAT HEEE X —/ can_baudrate_type % (1745 &
W F R 2 7
2Nl
can_baudrate_type can_baudrate_struct;
can_baudrate_default_para_init(&can_baudrate_struct);

5.2.3 K¥ can_baudrate_set
FEH#E T AL can_baudrate_set

2022.11.15
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% 43. F# can_baudrate_set

BiH ity
A€ can_baudrate_set
PR T error_status can_baudrate_set(can_type* can_x, can_baudrate_type* can_baudrate_struct);
Thegfik W E CAN
MANZEA can_x: FTIEFM CAN #hi

ZZHTLLIEH: CAN1

WANSH 2 can_baudrate_struct: 5[4 can_baudrate type ZXHIFIFE4Er
th =% 7
Y EILED status_index: WHEHE R E LT KI)
Skt T E a5 L — can_baudrate_type A {45 &
iR H B 2 7

can_baudrate_type 7E at32f415_can.h F5g X :
typedef struct

{

}

uint16_t baudrate_div;
can_rsaw_type rsaw_size;
can_bts1_type bts1_size;
can_bts2_type bts2_size;
can_baudrate_type;

baudrate_div

CAN i Bh 7 S R 51

HEUE YR : 0x001~0x400

rsaw_size

HIFEID FEEDBRERTERE, RIS bit 7] DLGE /4550 (1 B 1] R
CAN_RSAW_1TQ: = [FIPBEEL S R A 1 AN E] $ A7
CAN_RSAW_2TQ: = [ BhER % R A 2 AN E] $ 47
CAN_RSAW_3TQ: = [ BkEL T R A 3 AN H] HL 47
CAN_RSAW_4TQ: = [ BLEL T R A 4 A0 E] $A47
bts1_size

segment1 B

bts1_size ik

CAN_BTS1_1TQ: Arif[a Bt 1 B 1 AN [a] FAL

CAN_BTS1_16TQ: A7l B 1 1K 16 AN [A] FLfr
bts2_size

segment2 B

CAN_BTS2_1TQ: Arif[a Bt 2 B 1 AN (] By

CAN_BTS2_8TQ: 7 [a B 2 i 8 AN [A] HLAL
Bl

/* can baudrate, set baudrate = pclk/(baudrate_div *(1 + bts1_size + bts2_size)) */
can_baudrate_struct.baudrate_div = 10;
can_baudrate_struct.rsaw_size = CAN_RSAW_3TQ;

% 83|
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can_baudrate_struct.bts1_size = CAN_BTS1_8TQ;
can_baudrate_struct.bts2_size = CAN_BTS2_3TQ;
can_baudrate_set(CAN1, &can_baudrate_struct);

5.2.4 MR¥ can_default_para_init
NERHIR T BREL can_default_para_init
% 44. FH can_default_para_init
i H Had
A€ can_default_para_init
PR Y void can_default_para_init(can_base_type* can_base_struct);
ThRestiid 45 CAN HIas A 25 - A IR (.
WANSH can_base_struct: 5[4 can_base_type FEM a4l
it 24 o
IR A o
Vit Y FEJE L — can_base_type KM A E
B R F R 2 7
Bl
can_base_type can_base_struct;
can_default_para_init (&can_base_struct);
5.2.5 M¥ can_base init
TRHIA T %L can_base_init
F 45. F# can_base_init
A Ei:3%)
ERAE can_base_init
PR A error_status can_base_init(can_type* can_x, can_base_type* can_base_struct);
LIREHE R ¥ can_base_struct 135 2 IS HI1H1L 2] CAN IR F 1788
HNSH can_x: Jrik#%if) CAN #hik
ZZHTLLIEH: CAN1
WMASH 2 can_base_struct: fiI7] can_base_type 2K K f5Er
it 24 &
IR [al{E 7
Vit Yas F U L can_base_type A (KA &
B H R 4 o
can_base_type 7F at32f415_can.h H5g X:
typedef struct
{
can_mode_type mode_selection;
confirm_state ttc_enable;
confirm_state aebo_enabile;
confirm_state aed_enable;
2022.11.15 T % 84N - T FR7 2.0.3
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confirm_state prsf_enable;
can_msg_discarding_rule_type mdrsel_selection;
can_msg_sending_rule_type mmssr_selection;
} can_base_type;
mode_selection

AR Ak

CAN_MODE_COMMUNICATE: EEH
CAN_MODE_LOOPBACK: NGRS
CAN_MODE_LISTENONLY: R
CAN_MODE_LISTENONLY_LOOPBACK:  ¥f[al+ H Wizt
ttc_enable

T A 195 PRI Ta] ik 4 388 455 A5 =

FALSE: 2P [R]85 5

TRUE: JHJamfiadERia U RaEoCnr, AU Rl 807 776 /£ CAN_RFCx #il CAN_TMCx
TR

aebo_enable

H 2018 B AR A i e

FALSE: XM HZNB H B A

TRUE: Jt)3 A3hiR H B2,

aed_enable

E 538 AR AR A R

FALSE: XM H 38 H HER B

TRUE: JFJ3 H3hB th EEHR B .

prsf_enable

RIE RN 2% 1 - B A g

FALSE: ki RIS H 2 HE A%

TRUE:  RIXKRME 25 1EE A,

mdrsel_selection

FRVSC HA B R S0 25 R0 0 3 4%
CAN_DISCARDING _FIRST RECEIVED: £ bt | (4R 3
CAN_DISCARDING_LAST_RECEIVED: EF BRI
mmssr_selection

AR IBMFF L HE

CAN_SENDING_BY_ID: FRURFF /N B el R 3% 5
CAN_SENDING_BY_REQUEST: iR M &ki%.
A~

[* can base init */

can_base_struct.mode_selection = CAN_MODE_COMMUNICATE;
can_base_struct.ttc_enable = FALSE;

can_base_struct.aebo_enable = TRUE;

can_base_struct.aed_enable = TRUE;

can_base_struct.prsf_enable = FALSE;

can_base_struct.mdrsel_selection = CAN_DISCARDING_FIRST_RECEIVED;
can_base_struct. mmssr_selection = CAN_SENDING_BY_ID;

can_base_init(CAN1, &can_base_struct);

2022.11.15 ¥ 857 hA 2.0.3
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5.2.6 X¥ can_filter_default_para_init

N RAIE T K%L can_filter_default_para_init

% 46. F# can_filter_default_para_init

BiH #HiR
A EA can_filter_default_para_init
PR T void can_filter_default_para_init(can_filter_init_type* can_filter_init_struct);
Thegdid 47 CAN 1 JEZSWI AR AL S5 K AR IR AT
BINSH can_filter_init_struct: 817 can_filter_init_type ZERI I Fa 4T
th =% 7
b4 EIf ) P
2% At: FH L 5E Y — can_filter_init_type 257 {45
Bl H B 4 7
Nl

can_filter_init_type can_filter_init_struct;

can_filter_default_para_init(&can_filter_init_struct);

5.2.7 BR¥ can_filter_init
TRHIA T R can_filter_init

* 47. B¥ can_filter_init

A i3}
PRI 4 can_filter_init
PR 3 void can_filter_init(can_type* can_x, can_filter_init_type* can_filter_init_struct);
Difedtiik # can_base_struct "5 E RIS AR E] CAN HIAH R ZF A7 4%
WMAZHA can_x: JTi&#E CAN 4hix

ZZSHAT UL : CAN1

MINSHL 2 can_filter_init_struct: &7 can_filter_init_type KT ITE4E!
it 24 ¥
IR [FIME ¥
VS Yo F R LA can_filter_init_type KA &
R FH R 2 ¥

can_filter_init_type 7£ at32f415_can.h /15 X :

typedef struct

{
confirm_state ilter_activate_enable;
can_filter_mode_type filter_mode;
can_filter_fifo_type filter_fifo;
uint8_t filter_number;
can_filter_bit_width_type filter_bit;
uint16_t filter_id_high;
uint16_t filter_id_low;
uint16_t filter_mask_high;

2022.11.15
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uint16 _t filter_mask_low;
} can_filter_init_type;
filter_activate_enable
IR e AR 4
FALSE: SXplIntjEssd
TRUE: fiifeidyEas4l
filter_mode
I JE AR ORI FIFO k4%
CAN_FILTER_MODE_ID_MASK: #fidf
CAN_FILTER_MODE_ID_LIST: %I
filter_fifo
I JE AR ORI FIFO k4%
CAN_FILTER_FIFO0:  <Hx FIFOO
CAN_FILTER_FIFO1:  xJk FIFO1
filter_number
eSS Ik PR
HUEYER: 0~13
filter_bit
Tk e A T R e
CAN_FILTER_16BIT: it &% 5% 16bit
CAN_FILTER_32BIT: it &5 & 32bit
filter_id_high
filter_id_high Fl T 3@ i BERARIRTT 1 /5 16 AL (32bit hz%e, FEsy/FIFRMER) sk i iE 2SR iRTT 2
(16bit 758, FIFRBED B e JEA B bR IR 1 (16bit A7 %8, BERRE D
BUEYERl: 0x0000~0xFFFF
filter_id_low
filter_id_low I T % @il JE 28 AR IRAF 11 16 7 (32bit 758, B/ 52D skt e il IEasbriR T 1
(16bit A5, B/ 5L,
BUEYERl: 0x0000~OxFFFF
filter_mask_high
filter_mask_high HT- 1% € i JE &5 BF ibr iR AT 1 1 16 r (32bit Az, FERBL BisE i g 2% 5 il
FRIRSF 2 (16bit 7%, BEROE ) Bk i dE R PR IRAT 2 5 16 fn (32bit fr %, FIFRBD ke
IS FR IR 4 (16bit 755, FIEAE).
HBUEYEH: 0x0000~0xFFFF
filter_mask_low
filter_mask_low FH T-¥ & i S 28 FE bR iR 45 1 11K 16 iz (32bit fr55, Brii=t) ok e it JE s bR s
2 (16bit A7 %8, B s i A PR IRAT 2 K 16 7 (32bit fir 56, IR Bt el st br
WA 3 (16bit 758, FIRED.
HU{E7EHl: 0x0000~0xFFFF
N
/* can filter init */

can_filter_init_struct.filter_activate_enable = TRUE;
can_filter_init_struct.filter_mode = CAN_FILTER_MODE_ID_MASK;
can_filter_init_struct.filter_fifo = CAN_FILTER_FIFQOO;
can_filter_init_struct.filter_number = 0;

can_filter_init_struct.filter_bit = CAN_FILTER_32BIT;
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can_filter_init_struct.filter_id_high = 0;
can_filter_init_struct.filter_id_low = O;
can_filter_init_struct.filter_mask_high = 0;
can_filter_init_struct.filter_mask_low = 0;

can_filter_init(CAN1, &can_filter_init_struct);

5.2.8 MH# can_debug_transmission_prohibit

TR T PR% can_debug_transmission_prohibit

& 48. H# can_debug_transmission_prohibit

=] Hig
A EA can_debug_transmission_prohibit
PR A A void can_debug_transmission_prohibit(can_type* can_x, confirm_state new_state);
ThRestiik TR 25 /AR B SOR AR SC

MAZHA

can_x: FTIEFEN CAN 4hi%
ZSHTLUEE: CANT

MINSHL 2 new_state: {#&EEL< 4]
2T kB g Hh 2 — « FALSE, TRUE
28 7
IR [EME 7
Se skt 7
e FH R 7
A~

/* prohibit can trans when debug*/
can_debug_transmission_prohibit(CAN1, TRUE);

5.2.9 K¥ can_ttc_mode_enable
T EHIR T BB can_ttc_mode_enable

Z® 49. ¥ can_ttc_mode_enable

TiH Eiipy
ERAE can_ttc_mode_enable
Eap g it void can_ttc_mode_enable(can_type* can_x, confirm_state new_state);
Thredd I T i A A

MANSHA

can_x: FTi&#EH) CAN 4hix
S LLIEH: CAN1

HWINSH 2 new_state: i fEEL>% ]
HSHOT LRI i 2 — « FALSE, TRUE

i 25 7

R A 7

S AE o

e F R 7

2022.11.15
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/* can time trigger operation communication mode enable*/

can_ttc_mode_enable (CAN1, TRUE);

JERE: B can_base_init /17 ttc_enable —IiEFE 7, (XTI IHIEELIRE (7500 RIFIR R, KT
[IEGIE 7 % CAN_RFCx i1 CAN_TMCx &7 #817). it 47 can_ttc_mode_enable 1G5k, 27F
ST ITECE)GE,  HIT I TR DI FE (X IR s T A Z AT BT 7 T 1 8 7 F A& D

AT32F415[E 4 FEBSP&Pack M FHIE S

5.2.10 ¥ can_message_transmit
FEFE T BE can_message_transmit

2022.11.15

%+ 50. F# can_message_transmit

B | iR
R4 can_message_transmit
PRI uint8_t can_message_transmit(can_type* can_x, can_tx_message_type*
tx_message_struct);
ThRestiid RAL iR 3L

MAZHA

can_x: FTIEFEN CAN 4%
ZSHT LU CANT

WANSH 2 tx_message_struct: 7 KIERRL, £ can_tx_message_type
it 24 7
I [F] ] transmit_mailbox: 23X iR SCidke F i MR AE 5
Vi ae 7 tx_message_struct I £ K% 3R T
B R FH R 2 I
can_tx_message_type 7t at32f415_can.h H5E X :
typedef struct
{
uint32_t standard_id;
uint32_t extended_id;
can_identifier_type id_type;
can_trans_frame_type frame_type;
uint8_t dic;
uint8_t data[8];

} can_tx_message_type;

standard_id

PRAEFRIRTT (11bit H X0
HUE I . 0x000~0x7FF

extended_id

TR (29bit 30
HU{Ei 3l : 0x000~0x1FFFFFFF

id_type
PRIRTFFRAY

CAN_ID_STANDARD: FiifEbRin
CAN_ID_EXTENDED: #" @iz

frame_type
7Y

% 89| hRA 2.0.3
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CAN_TFT_DATA: HHE it
CAN_TFT_REMOTE:  izfEmi
dic

BARKE (A7 byte)
HUEJaFE: 0~8
data[8]

Ry R EL AR

HW{E il Ox00~0xFF
N

/* can transmit data */
static void can_transmit_data(void)
{

uint8_t transmit_mailbox;

can_tx_message_type tx_message_struct;

tx_message_struct.standard_id = 0x400;

tx_message_struct.extended_id = O;

tx_message_struct.id_type = CAN_ID_STANDARD;

tx_message_struct.frame_type = CAN_TFT_DATA,

tx_message_struct.dic = 8;

tx_message_struct.data[0] = Ox11;

tx_message_struct.data[1] = 0x22;

tx_message_struct.data[2] = 0x33;

tx_message_struct.data[3] = 0x44;

tx_message_struct.data[4] = 0x55;

tx_message_struct.data[5] = 0x66;

tx_message_struct.data[6] = 0x77;

tx_message_struct.data[7] = 0x88;

transmit_mailbox = can_message_transmit(CAN1, &tx_message_struct);

while(can_transmit_status_get(CAN1, (can_tx_mailbox_num_type)transmit_mailbox) !=
CAN_TX_STATUS_SUCCESSFUL);

}

5.2.11 E# can_transmit_status_get
NERIIA T L can_transmit_status_get

# 51. FR¥ can_transmit_status_get

i H iR

R can_transmit_status_get

PR 3 A can_transmit_status_type can_transmit_status_get(can_type* can_x,
can_tx_mailbox_num_type transmit_mailbox);

Difeftiik FBURIEARES

WMASHA can_x: JTi&#E CAN 4#hix
ZSHAT UL : CAN1

EINSHL 2 transmit_mailbox: & I%IX Wik SCiE H R4 5

25 7

2022.11.15 T %90 W - I FR7 2.0.3
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W H i3
Y IEIE e state_index: RIFIRE
Je kA P RIR R SRR L HEAE =
B H R 4 ¥

Bl

/* can transmit data */
static void can_transmit_data(void)
{

uint8_t transmit_mailbox;

can_tx_message_type tx_message_struct;

tx_message_struct.standard_id = 0x400;

tx_message_struct.extended_id = 0;

tx_message_struct.id_type = CAN_ID_STANDARD;

tx_message_struct.frame_type = CAN_TFT_DATA;

tx_message_struct.dic = 8;

tx_message_struct.data[0] = Ox11;

tx_message_struct.data[1] = 0x22;

tx_message_struct.data[2] = 0x33;

tx_message_struct.data[3] = Ox44;

tx_message_struct.data[4] = Ox55;

tx_message_struct.data[5] = Ox66;

tx_message_struct.data[6] = Ox77;

tx_message_struct.data[7] = Ox88;

transmit_mailbox = can_message_transmit(CAN1, &tx_message_struct);

while(can_transmit_status_get(CAN1, (can_tx_mailbox_num_type)transmit_mailbox) !=
CAN_TX_STATUS_SUCCESSFUL);

}

5.2.12 ¥ can_transmit_cancel
AR T K% can_transmit_cancel

% 52. F# can_transmit_cancel

TiH Eiipy
PRI 4 can_transmit_cancel
R ER T void can_transmit_cancel(can_type* can_x, can_tx_mailbox_num_type transmit_mailbox);
Dhredd WO K%
HNSH can_x: FTi&#EH CAN 4hik
ZSHFT LOEHR: CANT
MINZH 2 transmit_mailbox: & i%iX iR ik FH Il AE 5
it 25 7
IR [AME 7
So oAt Je R IE—WUHR SO SRIBURIZ IRAR 5
W F R 2 7
2022.11.15 T ;L - I FR7 2.0.3
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Bl

/* cancel a transmit request */
uint8_t transmit_mailbox;

transmit_mailbox = can_message_transmit(CAN1, &tx_message_struct);

can_transmit_cancel(CAN1, (can_tx_mailbox_num_type)transmit_mailbox);

5.2.13 HK# can_message_receive

FEAFER T RE can_message_receive

% 53. K # can_message_receive

B | iR
k€2 can_message_receive
R E R Y void can_message_receive(can_type* can_x, can_rx_fifo_num_type fifo_number,
can_rx_message_type* rx_message_struct);
ThRedtiid £ el UG8

MASHA

can_x: FTIEFEN CAN 4hi%
ST UL CANT

WANSH 2 fifo_number: 1 K FIFO
ZSHT LI H 2 — ¢ CAN_RX_FIFO0, CAN_RX_FIFO1
L e rx_message_struct: W EIMNIRL, 2% can_rx_message_type
IR [F{H o
Seth kAT B FIFO dE%8 (FIFO R H AN 0O
15 18 FH R B void can_receive_fifo_release(can_type* can_x, can_rx_fifo_num_type fifo_number);
can_rx_message_type 7t at32f415_can.h H5E :
typedef struct
{
uint32_t standard_id;
uint32_t extended_id;
can_identifier_type id_type;
can_trans_frame_type frame_type;
uint8_t dic;
uint8_t data[8];
uint8_t filter_index;

} can_rx_message_type;

standard_id

PRAEFRIRTT (11bit H X0
HUETEE . 0x000~0x7FF

extended_id

FRAFIE (20bit A X0
HU{Ei 3l : 0x000~0x1FFFFFFF

id_type
PRIRTFFEAY

CAN_ID_STANDARD: #Hré#EAR ST
CAN_ID_EXTENDED: #" EFriRsF
frame_type

2022.11.15 % 92W|
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i

CAN_TFT_DATA: EAE U]
CAN_TFT_REMOTE: izf2in
dic

IR K E (AT byte)
HEYF: 0~8

data[8]

R RAE BB
HUE S . 0x00~0xFF
filter_index

HPEASVLACF S (Faom BRIIE A I I AR I R 51 5D

HUE VG E . 0x00~0xFF
~

/* can receive message */

can_rx_message_type rx_message_struct;

can_message_receive(CAN1, CAN_RX_FIFOO, &rx_message_struct);

5.2.14 KK¥ can_receive_fifo_release

2022.11.15

NERIIA T %L can_receive_fifo_release

& 54. F# can_receive_fifo_release

|
PR 42 can_receive_fifo_release
R Y void can_receive_fifo_release(can_type* can_x, can_rx_fifo_num_type fifo_number);
Digefliid R FIFO
WMAZHA can_x: i+ CAN 4hix
ZSHAT UL : CAN1
MANZH 2 fifo_number: fHE FIFO
S HTUEI A2 — . CAN_RX_FIFOO0, CAN_RX_FIFO1
i 24 7
IR [E{H o
SR kAT TILHL FIFO iR e
R FH R 2 ¥
N

/* can receive message */

rx_message_struct)

{
/* get the id type */

/* get the data field */

rx_message_struct->id_type = (can_identifier_type)can_x->fifo_mailbox[fifo_number].rfi_bit.rfidi;

void can_message_receive(can_type* can_x, can_rx_fifo_num_type fifo_number, can_rx_message_type*

% 93|
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PRETR FIFO R SEHEEL FIFO*/
/* release the fifo */
can_receive_fifo_release(can_x, fifo_number);

rx_message_struct->data[0] = can_x->fifo_mailbox[fifo_number].rfdtl_bit.rfdtO;

rx_message_struct->data[7] = can_x->fifo_mailbox[fifo_number].rfdth_bit.rfdt7;

5.2.15 ¥ can_receive_message_pending_get

TR T BR% can_receive_message_pending_get

% 55. H# can_receive_message_pending_get

T H iR

R4 can_receive_message_pending_get

PR A A uint8_t can_receive_message_pending_get(can_type* can_x, can_rx_fifo_num_type
fifo_number);

Tyhe ik SREX FIFO rh A3 B4k SC8 A

BINSH can_x: FITiEFM CAN #hixt
ZZ T LUk CAN1

WSS 2 fifo_number: 1A K4k FIFO
ZSHA LUER A Pz — . CAN_RX_FIFOO0, CAN_RX_FIFO1

ot 28 x

A EIRN message_pending: FIFO f {5313 SC 3 H

So oAt I

W e I

~Hl
/* return the number of pending messages of */
can_receive_message_pending_get (CAN1, CAN_RX_FIFOO0);

5.2.16 BR¥ can_operating_mode_set

NI T % can_operating_mode_set

% 56. ¥ can_operating_mode_set

can_operating_mode);

T H i)
ZERAEA can_operating_mode_set
PR % A error_status can_operating_mode_set(can_type* can_x, can_operating_mode_type

ThRe ik CAN LM% E
HNSH can_x: FTi&#EH) CAN 4hik
ZSHFT LAER: CANT
WMASHL 2 can_operating_mode: CAN T{E#ii%#%
i 24 i

2022.11.15 % 94|
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W H i3
IR A status: WEET )
etk kAT ¥
B H R 4 ¥

can_operating_mode

CAN_OPERATINGMODE_FREEZE:
CAN_OPERATINGMODE_DOZE:
CAN_OPERATINGMODE_COMMUNICATE:

Bl

HREEREA--H T CAN #2841 4A 1k
MRS 30--CAN IR B 11, 545 g
AR A H T IR

PR IE R A

/* set the operation mode —enter freeze mode*/
can_operating_mode_set (CAN1, CAN_OPERATINGMODE_FREEZE);

[*BEAT CAN i B v a1/

/* set the operation mode —enter communicate mode*/

can_operating_mode_set (CAN1, CAN_OPERATINGMODE_COMMUNICATE);

o Wk AR

5.2.17 ¥ can_doze _mode_enter

AR T K% can_doze_mode_enter

2022.11.15

#* 57. B# can_doze_mode_enter

TiH Eiipy
ERAE can_doze_mode_enter
R AR T can_enter_doze_status_type can_doze_mode_enter(can_type* can_x);
Dhred RN B ARAR

LN 2|

can_x: FTi&FH) CAN 4k
S LLIEH: CAN1

i 24 7
IR [F{E can_enter doze status: ik NBENRIEZZ I
SR kAT 7
e F e 7

can_enter_doze_status

BE N MR AR A 717 i 2h

CAN_ENTER_DOZE_FAILED:
CAN_ENTER_DOZE_SUCCESSFUL:

2N

HE IR AR SR
HE AR 5 Tl

[* can enter the low power mode */
can_enter_doze_status_type can_enter_doze_status;
can_enter_doze_status = can_doze_mode_enter(CAN1);

% 95|
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5.2.18 ¥ can_doze mode_exit

TR T BR% can_doze_mode_exit

3 58. H# can_doze_mode_exit

BiH ity
PR EA can_doze_mode_exit
PR T can_quit_doze_status_type can_doze_mode_exit(can_type* can_x);
Thegfik TE H B AR

MWASHA

can_x: Jrik#f) CAN #hixt
%S B LLIEH: CAN1

it 25 7
YL ED can_quit_doze_status: 3B HBEIRA 202 7 o)
SR okt 7
B FH o 4 7

can_quit_doze_status
T8 Y A ARAR 22 75 D)

CAN_QUIT_DOZE_FAILED:

B R B IRASE SR

CAN_QUIT_DOZE_SUCCESSFUL: iE HHERR R %

N

/* can exit the low power mode */
can_quit_doze_status_type can_quit_doze_status;

can_quit_doze_status = can_doze_mode_exit (CAN1);

5.2.19 ¥ can_error_type_record_get

N IA T K%L can_error_type_record_get

#* 59. ¥ can_error_type_record_get

T H Eicpu
ERAE can_error_type_record_get
PR3 can_error_record_type can_error_type_record_get(can_type* can_x);
Digefliid BEHL CAN £ iR

MASHA

can_x: FTi&#mH) CAN 4hix
ST LUEE: CAN1

i 24 7
AL can_error_record: %R
SR kAT 7
R FH eR 4 7

can_error_record

g
CAN_ERRORRECORD_NOERR: VL R
CAN_ERRORRECORD_STUFFERR: {7 IE 78 R
CAN_ERRORRECORD_FORMERR: F AR

2022.11.15 - - % 96 -
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CAN_ERRORRECORD_ACKERR: [ R
CAN_ERRORRECORD_BITRECESSIVEERR:  [a:f7 4%

CAN_ERRORRECORD_BITDOMINANTERR:
CAN_ERRORRECORD_CRCERR:

BRI R
CRC el thin

CAN_ERRORRECORD_SOFTWARESETERR:  #ff# &4 ix
il

5.2.20

/* get the error type record (etr) */
can_error_record_type can_error_record;

can_error_record = can_error_type_record_get (CAN1);

¥ can_receive_error_counter_get

TR T BR% can_receive_error_counter_get

% 60. PF# can_receive_error_counter_get

| iR
ke can_receive_error_counter_get
Pk gt uint8_t can_receive_error_counter_get(can_type* can_x);
Tyhe ik B2 CAN H2UHT R T4
WS can_x: TR CAN 4hx
ZZH] UL CAN1
it 24 x
IR [E{E receive_error_counter: USSR TH%L
SHEH: 0x00~0xFF
Sk ok AF x
R FH R 2 I
Bl

/* get the receive error counter (rec) */
uint8_t receive_error_counter;

receive_error_counter = can_receive_error_counter_get (CAN1);

5.2.21 ¥ can_transmit_error_counter_get

2022.11.15

R T BAEL can_transmit_error_counter_get

% 61. E# can_transmit_error_counter_get

W H i3
k1€ can_transmit_error_counter_get
PR 3 A uint8_t can_transmit_error_counter_get(can_type* can_x);
ThRedtik L CAN RIEHE R
MANSHA can_x: FTi&#EH) CAN 4hik
ZZHT LLIEH: CAN1
i 24 T
IR B {E transmit_error_counter: Kix4E R4
4R 0x00~0xFF

®ITH
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BiH Eiipy
PSS ¥
Wi F pa 4 x

Bl

[* get the transmit error counter (tec) */
uint8_t transmit_error_counter;

transmit_error_counter = can_transmit_error_counter_get (CAN1);

5.2.22 PK¥ can_interrupt_enable
FEHFR T K% can_interrupt_enable

X 62. PA# can_interrupt_enable

T H iR
A€ can_interrupt_enable
PR A A void can_interrupt_enable(can_type* can_x, uint32_t can_int, confirm_state new_state);
Thread AT REIE 22 (1) CAN Hh iy
MINZE can_x: FTIEFEM CAN #hixt
ZSHOT LLILEL: CAN1
MINSH 2 can_int: CAN ik
WASH3 new_state: {fifiEak>%H]
ZSHA UL E b2 — « FALSE, TRUE
it 2% W
R [EME ¥
Sk ok AF x
B R 7
can_int
CAN riffrifed%
CAN_TCIEN_INT: JRIKMIHE KA 56 B T A e

CAN_RFOMIEN_INT:  #24% FIFO 0 #C4Zihidi e
CAN_RFOFIEN_INT:  #2& FIFO 0 il b fiifig
CAN_RFOOIEN_INT:  #:0& FIFO 0 ¥ Hi 1 Wi
CAN_RFIMIEN_INT: £ FIFO 1 i SCEa i Wi g
CAN_RF1FIEN_INT:  #20& FIFO 1 i oh Wi &g
CAN_RF1OIEN_INT:  #20& FIFO 1 i i ki g

CAN_EAIEN_INT: BERESS bl e
CAN_EPIEN_INT: BRIk R
CAN_BOIEN_INT: R 2R S A HR T

CAN_ETRIEN_INT:
CAN_EOIEN_INT:

CAN_QDZIEN_INT:
CAN_EDZIEN_INT:

BN

2022.11.15

BRI SR P b g
HH LR R 1 A e

AL H AR A ) o B £ i
TE N IR AR ) o W £ i
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/* can interrupt config */
nvic_irq_enable(CAN1_SE_IRQn, 0x00, Ox00);/*CAN1L #5i%/ IR 2251k v i/
nvic_irg_enable(USBFS_L_CAN1_RX0_IRQn, 0x00, 0x00);/*CAN1 FIFOO U5 lkfr*/

/* FIFO 0 receive message interrupt enable */
can_interrupt_enable(CAN1, CAN_RFOMIEN_INT, TRUE);
[* error type record interrupt enable */
can_interrupt_enable(CAN1, CAN_ETRIEN_INT, TRUE);

FILTUASE R PR ISR, TEME R RAASC W U2 58 LT/
can_interrupt_enable(CAN1, CAN_EOIEN_INT, TRUE);

5.2.23 K¥ can_flag_get
NERFER T i can_flag_get

% 63. E# can_flag_get

| iR

R4 can_flag_get

PR A A flag_status can_flag_get(can_type* can_x, uint32_t can_flag);

ThRestiik FRELUFTIE R CAN AR

MANZHA can_x: JTi&#E CAN 4hix
ZSHT LUEEL: CANT

WASH 2 can_flag: HEIRBURESMIFFHILEE
LSRR WL can_flag

i 24 7

YL EN flag_status: FREALFPRES
ZIREE A b2 —: SET, RESET

SR kAT T

R FH R 2 ¥

can_flag

CAN I Tk # i ZERBUIRAS 0 hs &, KT S8 5 r .

CAN_EAF_FLAG:
CAN_EPF_FLAG:

CAN_BOF_FLAG:

CAN_ETR_FLAG:

CAN_EOIF_FLAG:

R

HRBEIIR &

RV R AR
BRI AR GBEIRZEAEE 0 b )
H IR AR E

CAN_TMOTCF_FLAG: M4 0 & i% 52 pibrak
CAN_TM1TCF_FLAG: Wi 1 & i%5 bk
CAN_TM2TCF_FLAG: Wi 2 & i% 5 ibrak
CAN_RFOMN_FLAG:  FIFOO J:4s k5

CAN_RFOFF_FLAG:

CAN_RFOOF_FLAG:
CAN_RF1MN_FLAG:

CAN_RF1FF_FLAG:

FIFOO jifitr &
FIFOO i i
FIFO1 dF5ts ik
FIFO1 jifitr &

% 99 |
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CAN_RF10F_FLAG:
CAN_QDZIF_FLAG:
CAN_EDZC_FLAG:
CAN_TMEF_FLAG:
il

FIFO1 i thbr
IR H B R AR 2 2
BENBREHRAS 0 6
FORMBAATARE (ZAKIEMEFAE— 2D

/* get receive fifo 0 message num flag */
flag_status bit_status = RESET;
bit_status = can_flag_get (CAN1, CAN_RFOMN_FLAG);

5.2.24 E ¥ can_flag_clear
NERAE T K%L can_flag_clear

2022.11.15

% 64. E¥ can_flag_clear

| R
R can_flag_clear
PR A A void can_flag_clear(can_type* can_x, uint32_t can_flag);
ThRestiid TERRIEE 1) CAN Fri&

MAZHA

can_x: FTIEFEN CAN 4hi%
ZSHT LU CANT

WMANSH 2 can_flag: FEiEEMIAREIES:
ZSEEAREE W, can_flag
28 7
BRI 7
Je skt 7
e FH R 2 W
can_flag:

CAN Hl T # / ZHRERIAR S, KAl S5 5T

CAN_EAF_FLAG:
CAN_EPF_FLAG:
CAN_BOF_FLAG:
CAN_ETR_FLAG:
CAN_EOIF_FLAG:

CAN_TMOTCF_FLAG:
CAN_TM1TCF_FLAG:
CAN_TM2TCF_FLAG:
CAN_RFOFF_FLAG:

CAN_RFOOF_FLAG:
CAN_RF1FF_FLAG:

CAN_RF10F_FLAG:
CAN_QDZIF_FLAG:

CAN_EDZC_FLAG:

CAN_TMEF_FLAG:

JEE: CAN_RFOMN_FLAG (FIFOO FE454vd) 1 CAN_RFIMN_FLAG (FIFO1 FE55knds) 1t E &
KGR, B 7T bR 1R

HHR Ehbe

RPN bR

ISY2 PNLILI

HRFANORARE CEREAEE 0 hr )
I E R AR

HEAE O A% 5E i &

HEAE 1 A% 5 b &

MRS 2 A% 58 b &

FIFOO jifitr &

FIFOO i tidx &

FIFO1 jifitr &

FIFO1 i thidr

IR H B R A 3 2

BEN BREHRAR bR 26
FOBMBAAEARE (=N RIEMERAE— 2D
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/* clear receive fifo O overflow flag */
can_flag_clear (CAN1, CAN_RF10F_FLAG);

53 HEeMEAEE (CRM)

CRM Zif7 484514 crm_type, & T 3014 “at32f415_crm.h il -
[
* @brief type define crm register all
*/
typedef struct
{

} crm_type;

THRAEH T CRM /8t ia.
# 65. CRM #7220 iz

S iR
ctrl 44 1) 2 A7 2%
cfg I B P A
clkint IS e T A
apb2rst APB2 4 A F A7 4%
apb1rst APB1 A& A F A7 4%
ahben AHB A i B 25 A7 4%
apb2en APB2 4 i Bl BE 25 47 5%
apbien APB1 A& B BE 25 47 5%
bpdc FL U At H s ) A7
ctrists IR A7
ahbrst AHB S E N F A7 A%
pll PLL ML & & 178
misc1 BN A7 1
otg_extctrl OTG sz 2 f7 2%
misc2 b e A7 a8 2

TREH T CRM FER LS.
% 66. CRM FEE¥E %

EH iR
crm_reset F i 5T A BRI B AT 2R AN IR A AL
crm_lext_bypass ECTH A1 B o 5 2 1
crm_hext_bypass TR IR A B 5 i 1
crm_flag_get KRN flag bR &M KE ST
crm_hext_stable wait SR AN I R R IR AR
crm_hick_clock_trimming_set AP T R B PN S v T N AR TR AR
crm_hick_clock_calibration_set R PN B8 v T AR TR A
2022.11.15 - - #1011 - FR7 2.0.3
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5.31

2022.11.15

crm_periph_clock_enable AN RS AR
crm_periph_reset SN E AR E
crm_periph_sleep_mode_clock_enable | #M37EBRARFE R T I R g 5 B
crm_clock_source_enable Sh R R B
crm_flag_clear THBRTE E bR AL
crm_ertc_clock_select ertc e R L RE
crm_ertc_clock_enable ertc B £ {ERE N B

crm_ahb_div_set

SCLK | AHB I i 2 4k &

crm_apb1_div_set

AHB Kb 3] APB1 I8 1 2 4% B

crm_apb2_div_set

AHB i3] APB2 I £ ¥ 43 5515 B

crm_adc_clock_div_set

ADC I 73 St B

crm_usb_clock_div_set

PLL i3] USB i) 2 4 ik &

crm_clock_failure_detection_enable

ISl 1 RGN ) e Aok o i

crm_battery _powered_domain_reset

R kR SR P A v

crm_pll_config

BEE PLL B0 K A58 R 5

crm_pll_config2

BB PLL W PR R 54 R 2070 2

crm_sysclk_switch

FAE 2 GEI B R Sk P 1 46

crm_sysclk_switch_status_get

I [ 24 P A R G0 S e O B

crm_clocks_freq_get IR E] A _EAN [ e R
crm_clock_out_set IEFEAE clkout B A1 1 H (1 Bsf b YR
crm_interrupt_enable FaE b b e e B

crm_auto_step_mode_enable

H S 8 e E

crm_hick_sclk_frequency_select

4 PN R I RO RN RGN BRI, R E RGN B O 8M B

48M

crm_usb_clock_source_select

PEFE PLL BN B8 o (48MD F 2 USB I B

crm_clkout_div_set

clkout iy H B 4 %

crm_otgfs_ep3_remap_enable

OTGFS i & 3 HMLG AL B

crm_usbdiv_reset

USB 73 #itas R 5 B

crm_pll_parameter_calculate

pll At B8 H shit &

¥ crm_reset
NERFE T AL crm_reset

x 67. B¥ crm_reset

BH

E(:ip)

ZERAEA crm_reset

=

o 4 Y void crm_reset(void);

Thaestik Ha b b S A7 AR 27 A7 S A RS R AL

MASHA x

MANZH 2

it 28

IR [BI{E

SR KA

off | off ol | ot | oH

e H e £
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1. ZEREA KB4 CRM_CTRL /] HICKTRIM[5:0]4%
2. ERBAEE %77 CRM_BPDC M%7 CRM_CTRLSTS.

N

/* reset crm */

crm_reset();

5.3.2 ¥ crm_lext_bypass
TR T BRE crm_lext_bypass

% 68. E# crm_lext_bypass

i H Had
A EA crm_lext_bypass
R E R Y void crm_lext_bypass(confirm_state new_state);
ThRestiik RIS I b 55 B i B
MANZH new_state: lext 55PN . MBS (TRUE), KHMISHH (FALSE)
MANZH 2 x
ot 28 x
IR [FH o
Se kAT MR AR I B 72 R AR RE A5 DL R BEAT BOE
W e 2 I
il
/* enable lext bypass mode */
crm_lext_bypass(TRUE);

5.3.3 ¥ crm_hext_bypass
NRAIAR T BRE crm_hext_bypass

% 69. E# crm_hext_bypass

TiH Eii:py
ERAE crm_hext_bypass
R B T void crm_hext_bypass(confirm_state new_state);
Dhred TR A I 55 B 5
MANSHA new_state: hext S7EEHIBIRA . flifES5H (TRUE), KXHI55#% (FALSE)
MANZH 2 I
it 25 7
IR [AME 7
So oAt AR eI B R R A RE A7 O T BEAT RE
W F R 2 7
2Nl
/* enable hext bypass mode */
crm_hext_bypass(TRUE);

5.3.4 ¥ crm_flag_get
TNRIIA T %L crm_flag_get

2022.11.15
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& 70. F# crm_flag_get

A 3%
A€ crm_flag_get
PR 2 A flag_status crm_flag_get(uint32_t flag);
Difeftig A 4R 2 1 flag IR EM IR E SR
NS flag: 487 175 EE AT flag bR &
HMANSH 2 7
it 25 7
IR [B{E flag_status: flag fr &G EL. BiL (SET), KE# (RESET)
Skt 7
B R FH o 4 7
flag
&

5.3.5

2022.11.15

i e T B A W flag Fr
CRM_HICK_STABLE_FLAG:
CRM_HEXT_STABLE_FLAG:
CRM_PLL_STABLE_FLAG:
CRM_LEXT_STABLE_FLAG:
CRM_LICK_STABLE_FLAG:
CRM_NRST_RESET_FLAG:
CRM_POR_RESET_FLAG:
CRM_SW_RESET_FLAG:
CRM_WDT_RESET_FLAG:
CRM_WWDT_RESET_FLAG:
CRM_LOWPOWER_RESET_FLAG:
CRM_LICK_READY_INT_FLAG:
CRM_LEXT_READY_INT_FLAG:
CRM_HICK_READY_INT_FLAG:
CRM_HEXT_READY_INT_FLAG:
CRM_PLL_READY_INT_FLAG:
CRM_CLOCK_FAILURE_INT_FLAG:

2N

ARy

DA e B AR A i
AN e T B B AR b i
PLL B $ffe e br &

AN IR e B AR b i

PN R I B AR A i
NRST & | & A br &
FHARHEEE AR
BAF R AR EbRE

I VME bR &
WA TR AR E
KRIIFEE S br &

RT3 P SR Bl AR e R AR
IR AR Bh AR e Hh AR &
PR P S R B RS R T bR R
PR A A B RS Hh T bR AR
PLL B e e o Wrbs &
B4 2 A0 W A

/* wait till pll is ready */

{
}

while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET)

¥ crm_hext_stable_wait
TR T K% crm_hext_stable_wait

R 71. B crm_hext_stable_wait

A iR
ZERAE crm_hext_stable_wait
PR3 A error_status crm_hext_stable_wait(void);
Digefliid SEARRAINR A e AR AR

# 104 T
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HiA ik

NSH 7

NS 2 7

i 25 7

IR [EE error_status: REEIRFAMFEIRS. %I (SUCCESS), KKk (ERROR)
SRSkt 7

e F R 7

il

/* wait till hext is ready */

while(crm_hext_stable_wait() == ERROR)

{
}

5.3.6 B crm_hick_clock_trimming_set

NERFER T % crm_hick_clock_trimming_set

& 72. B# crm_hick_clock_trimming_set

H iR
efe crm_hick_clock_trimming_set
BRI 2R Y void crm_hick_clock_trimming_set(uint8_t trim_value);
Thread AT TP A S vt P A AR
MINZE trim_value: HERMEME . BRINEN 0x20, WEJLHEA 0~0x3F
MANZH 2 7
a2 8 x
A IR 7
Sk ok AF x
W F R 2 7
Nl
/* set trimming value */
crm_hick_clock_trimming_set(Ox1F);

5.3.7 E¥ crm_hick_clock_calibration_set

2022.11.15

AR T B % crm_hick_clock_calibration_set

R 73. ¥ crm_hick_clock_calibration_set

A iR
PR 4 crm_hick_clock_calibration_set
R Y void crm_hick_clock_calibration_set(uint8_t cali_value);
Digeftik R DAY v T AR Y A
WMASHA cali_value: EAMAE . BRIMENILT K, WEIEHE Y 0~0xFF
HNSH 2 7
i 24 p
IR [EME p
SR kAT p

% 105 1
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BH

(i)

W F R 2

Bl

/* set trimming value */

crm_hick_clock_trimming_set(0x80);

5.3.8 BE# crm_periph_clock_enable

N AR T K% crm_periph_clock_enable

A E1:57)
PRI 4 crm_periph_clock_enable
R Y void crm_periph_clock_enable(crm_periph_clock_type value, confirm_state
new_state);
ThRestiid MR I B R E
MWNZHA value: F57E M F oM 2R
MANSH 2 new_state: #HURIEH R EARDE. JFH (TRUE), XM (FALSE)
i 24 7
IR [EME 7
Seth kAT 7
B R FH R 2 7
value

& 74. KE crm_periph_clock_enable

FRERIANE, crm_periph_clock_type 7£ at32f415_crm.h Wi, HSHEEER a2 N N: CRM_#hk
4 PERIPH_CLOCK.

CRM_DMA1_PERIPH_CLOCK:
CRM_DMA2_PERIPH_CLOCK:

CRM_PWC_PERIPH_CLOCK:

N

5.3.9

2022.11.15

Ahisc dmat AN B E X
Ahisc dma2 MR B E X

Ahise pwe RIS B e L

/* enable gpioa periph clock */
crm_periph_clock_enable(CRM_GPIOA_PERIPH_CLOCK, TRUE);

¥ crm_periph_reset

NEAFR T BE crm_periph_reset

F 75. E¥ crm_periph_reset

T H ik
R4 crm_periph_reset
PR B T void crm_periph_reset(crm_periph_reset_type value, confirm_state new_state);
ThRedtik SN AL RE
AN value: f57E [ 7 AN E MY
WINSHL 2 new_state: FAIM X ERS. JFE (TRUE), M (FALSE)
25 7
IR [EME 7
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HiA ik
S okt ¥
B H R 4 ¥
value

e E (4%, crm_periph_reset_type 7£ at32f415_crm.h . WS HEEA a4 ANy CRM_4h%
% PERIPH_RESET.
CRM_DMA1_PERIPH_RESET:  4Mi dmat [fi4h 4 fir 52 ¥
CRM_DMA2_PERIPH_RESET: 4 dma2 [fi4h & fir 5 ¥

CRM_PWC_PERIPH_RESET: A pwe HIAMEE AL E X

Bl

/* reset gpioa periph */
crm_periph_reset(CRM_GPIOA_PERIPH_RESET, TRUE);

5.3.10 ¥ crm_periph_sleep_mode_clock_enable

N AR T K% crm_periph_sleep_mode_clock_enable

& 76. ¥ crm_periph_sleep_mode_clock_enable

i H

ii7p%)

4

crm_periph_sleep_mode_clock_enable

==

R MR

void crm_periph_sleep_mode_clock_enable(crm_periph_clock_sleepmd_type

value, confirm_state new_state);

Bk 1 (R

AL B MRS 2T I B A e B B

BMINSH

value: F55E M F A& BEARAE =0 T I 2R 2 A

MINSHL 2

new_state: B4 BEIRZE. JFE (TRUE), M (FALSE)

it 25

x

iR [ElME

S

e FH eR 2

off ot | od

value

FRE NS, crm_periph_clock_sleepmd_type 7E at32f415_crm.h 1. IS HESH K 2 N A -
CRM_4I%4 PERIPH_CLOCK_SLEEP_MODE.

CRM_SRAM_PERIPH_RESET: 4} sram 7EREARA T (RIS Bhe X

CRM_FLASH_PERIPH_RESET: 4} flash 7EREARA A (I Bhoe X

2N

/* disable flash clock when entry sleep mode */
crm_periph_sleep_mode_clock_enable (CRM_FLASH_PERIPH_CLOCK_SLEEP_MODE, FALSE);

5.3.11 E# crm_clock_source_enable

R AR T BB % crm_clock_source_enable

# 77. B crm_clock_source_enable

ik

crm_clock_source_enable

2022.11.15
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W H i34
PR void crm_clock_source_enable(crm_clock_source_type source, confirm_state
new_state);
Thegfik H I B RAE R B E
MASHA source: 8 I BT
MASH 2 new_state: RN EARE. FFH (TRUE), XM (FALSE)
12 [EME ¥
So oAt I
B R I
source
T E IR B

CRM_CLOCK_SOURCE_HICK:
CRM_CLOCK_SOURCE_HEXT:
CRM_CLOCK_SOURCE_PLL:
CRM_CLOCK_SOURCE_LEXT:
CRM_CLOCK_SOURCE_LICK:

N

T THL PN S
o TG M IR
PLL 5

R A1 Bh R
R P I B R

/* enable hext */

crm_clock_source_enable (CRM_CLOCK_SOURCE_HEXT, FALSE);

5.3.12 E¥ crm_flag_clear
TR T % crm_flag_clear

% 78. ¥ crm_flag_clear

TH

ik

PRE4

crm_flag_clear

£
PR AR

void crm_flag_clear(uint32_t flag);

Lhae g

TRBRARE bR B AL

MASHA

flag: fiE 17 ZIE R flag A&

MMANZH 2

¥

it 25

R EHME

IS S

Wik F pa 2

off [ off | off | ot

flag

TRE T EIEFR Y flag Fri&

CRM_NRST_RESET _FLAG:
CRM_POR_RESET_FLAG:
CRM_SW_RESET _FLAG:
CRM_WDT_RESET_FLAG:
CRM_WWDT_RESET_FLAG:
CRM_LOWPOWER_RESET_FLAG:
CRM_ALL_RESET_FLAG:
CRM_LICK_READY_INT_FLAG:

2022.11.15

NRST & I b5 &

e VAR NEES =R VA O
BATFEALbR SRR

B ITEALbRE
[CAREgREOFE IR I
IRIIFER AL bR &

Fifs EAibr &

fERIE P PSS P R R Bl s A5

% 108 |
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CRM_LEXT_READY_INT_FLAG:
CRM_HICK_READY_INT_FLAG:
CRM_HEXT_READY_INT_FLAG:
CRM_PLL_READY_INT_FLAG: PLL
CRM_CLOCK_FAILURE_INT_FLAG:

B

IR SN SIS PR RE b 25
T 1 P9 AR IR B AR E P TR
e I AR I B AR E P TR &
I B AR E Wb
I B SR 2 b

/* clear clock failure detection flag */
crm_flag_clear(CRM_CLOCK_FAILURE_INT_FLAG);

5.3.13 E# crm_ertc_clock_select
R AR T K% crm_ertc_clock_select

& 79. BH crm_ertc_clock_select

A i3}
efe crm_ertc_clock_select
PRI void crm_ertc_clock_select(crm_ertc_clock_type value);
e ik ertc i BhJEIE PR
LN | value: FHXEN ertc I ppyEEA
MANSH 2 7
it 24 7
IR [F{H 7
Seth kAT 7
B R FH R 2 7
value

faE T EL B ertc BB
CRM_ERTC_CLOCK_NOCLK:
CRM_ERTC_CLOCK_LEXT:
CRM_ERTC_CLOCK_LICK:

TCH B JRIELE erte B4
AR IR erte A4
P AL T e e 4 erte B

CRM_ERTC_CLOCK_HEXT_DIV: 415k & 128 4455k ertc i 4l
Bl

/* config lext as ertc clock */
crm_ertc_clock_select (CRM_ERTC_CLOCK_LEXT);

5.3.14 X ¥ crm_ertc_clock_enable
AR T K% crm_ertc_clock_enable

2022.11.15

3+ 80. ¥ crm_ertc_clock_enable

T H ik
ZERAEA crm_ertc_clock_enable
PR E void crm_ertc_clock_enable(confirm_state new_state);
Dhredd ertc IR AE R B
MANSHA new_state: 3§77 ertc I BF i ERA. JFE (TRUE), KM (FALSE)
MANZH 2 7
it 25 7
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BiH i34
A EIf ) P
So oAt x
Wi e 2 x
2Nl
/* enable ertc clock */
crm_ertc_clock_enable (TRUE);

5.3.15 Ei#¥ crm_ahb_div_set
NERIA T % crm_ahb_div_set

% 81. ¥ crm_ahb_div_set

BiH ik
A EA crm_ahb_div_set
BRI AR Y void crm_ahb_div_set(crm_ahb_div_type value);
ThRefik SCLK #| AHB I 4 i) 4> #71% B
NS value: i BEE I/ ME
WANS¥ 2 T
CHIE S T
R E{E T
Serh skt ¥
A P R 5 P
value
CRM_AHB_DIV_1: SCLK 4 1 230 55i/E 4 AHB i g
CRM_AHB_DIV_2: SCLK 4 2 23 45i/E 2y AHB g
CRM_AHB_DIV_4: SCLK 4 4 73 45i/E 5y AHB B g
CRM_AHB_DIV_8: SCLK i 8h 8 70 41fE N AHB B £

CRM_AHB_DIV_16: SCLK i%f 16 43411~ AHB B £
CRM_AHB_DIV_64: SCLK 4 64 4341y AHB B 8
CRM_AHB_DIV_128:  SCLK H4f 128 445 A AHB 8
CRM_AHB_DIV_256:  SCLK %l 256 43 4iifE v AHB i 4
CRM_AHB_DIV_512:  SCLK %t 512 4347 A AHB I 4
il

/* config ahbclk */

crm_ahb_div_set(CRM_AHB_DIV_1);

5.3.16 Fi# crm_apb1_div_set
FEFER T K% crm_apb1_div_set

% 82. ¥ crm_apb1_div_set

A iR
R crm_apbl_div_set
PR3 A void crm_apb1_div_set(crm_apb1_div_type value);
Thae g AHB I 405 APBA i 1t 43 454 B

2022.11.15 #H1MOR| FRA 2.0.3
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HiA ik
LN | value: & 173 WiE
MANSH 2 ¥
12 [EME
Je kA
B F R 4
value
CRM_APB1_DIV_1: AHB Il 1 43851E 9 APB1 I 4
CRM_APB1_DIV_2: AHB Il 2 43851 9 APB1 I 4
CRM_APB1_DIV_4: AHB I 4 43854 APB1 I 4
CRM_APB1_DIV_8: AHB I 8 434 APB1 I 4
CRM_APB1_DIV_16:  AHB i#f 16 234/ APB1 4
Bl

of | ol | o] et

/* config apb1clk */
crm_apb1_div_set(CRM_APB1_DIV_2);

5.3.17 BKi¥ crm_apb2_div_set
TERIA T %L crm_apb2_div_set

% 83. ¥ crm_apb2_div_set

H iR
Refe crm_apb2_div_set
R ER T void crm_apb2_div_set(crm_apb2_div_type value);
DhRe ik AHB 5] APB2 i it ) 43 A8
LN 2| value: 7% & K-4ifE
MWANZH 2 x
a2 8 x
A EIRN 7
Sk ok AF x
Bl H R 2 7
value

CRM_APB2 DIV_1: AHB Bl 1 53454 APB2 I
CRM_APB2 DIV_2: AHB B8 2 43454 APB2 I g
CRM_APB2_DIV_4: AHB I 8l 4 43451E )y APB2 4
CRM_APB2_DIV_8: AHB I £ 8 4345ifF g APB2 [N
CRM_APB2 DIV_16:  AHB if#h 16 43 4iifE A APB2 i 4f
N

/* config apb2clk */
crm_apb2_div_set(CRM_APB2_DIV_2);

5.3.18 X ¥ crm_adc_clock_div_set

AR T pR% crm_adc_clock_div_set

2022.11.15 FIMRE hRAs 2.0.3




<[

5

AT32F415[E 4 FEBSP&Pack M FHIE S

% 84. ¥ crm_adc_clock_div_set

BiH #HiR
A€ crm_adc_clock_div_set
PR T void crm_adc_clock_div_set(crm_adc_div_type div_value);
Thaedtik ADC I 73 Sis &
MANZEA div_value: #F¥HE 140 5ifE
MANZH 2 7
th =% 7
A EIf ) P
Se ik AF 7
iR H B 2 7
div_value

CRM_ADC_DIV_2:
CRM_ADC_DIV_4:
CRM_ADC_DIV_6:
CRM_ADC_DIV_8:
CRM_ADC_DIV_12:
CRM_ADC_DIV_16:
il

APB i} £ 2 73 45ifE )y ADC B
APB i} £ 4 73 45i{E )y ADC B
APB i} £ 6 73 4iifE )y ADC i 4
APB i} £ 8 73 4iifE )y ADC B4
APB % 12 70 45ifF >y ADC I
APB K% 16 70 45ifF Ny ADC I

/* config adc div 4 */

crm_adc_clock_div_set (CRM_ADC_DIV_4),

5.3.19 ¥ crm_usb_clock_div_set
AR T K% crm_usb_clock_div_set

2022.11.15

% 85. ¥ crm_usb_clock_div_set

A Ei:3%)
ERAE crm_usb_clock_div_set
R Y void crm_usb_clock_div_set(crm_usb_div_type div_value);
Digefliid PLL B4h 3] USB B4 1 43 45 % B
MANSHA div_value: &7 HH
MNSH 2 7
i 24 7
R [EME 7
So okt 7
R FH e 4 7
div_value

CRM_USB_DIV_1_5:
CRM_USB_DIV_1:
CRM_USB_DIV_2_5:
CRM_USB_DIV_2:
CRM_USB_DIV_3_5:
CRM_USB_DIV_3:
CRM_USB_DIV_4:
il

PLL 8 1.5 £ 733y USB It B
PLL it 1 f5 230 Jf: 9 USB It B
PLL i 2.5 £ 733y USB It B
PLL it 2 £ 73 Ay USB It B
PLL i 3.5 £ 733y USB It B
PLL it 3 1570 Ay USB It B
PLL it 4 1573 Ay USB It B

1121

hRA 2.0.3




[

AT32F415[E 4 FEBSP&Pack M FHIE S

/* config usb div 2 */
crm_usb_clock_div_set (CRM_USB_DIV_2);

5.3.20 ¥ crm_clock_failure_detection_enable

AR T A% crm_clock_failure_detection_enable

% 86. E# crm_clock_failure_detection_enable

i H Had
A EA crm_clock_failure_detection_enable
PR Y void crm_clock_failure_detection_enable(confirm_state new_state);
TyRe ik I b SR S5CRGIN Th RE A 8 1 L
BINZH new_state: M EIRE. JFH (TRUE), il (FALSE)
MANZH 2 7
a2 8 x
pAEIf ) 7
So oAt I
W F e 2 I
il
/* enable clock failure detection */
crm_clock_failure_detection_enable(TRUE);

5.3.21 ¥ crm_battery _powered_domain_reset

TRAHE T K% crm_battery_powered_domain_reset

Z* 87. BA# crm_battery_powered_domain_reset

TiH Eii:py
ERAE crm_battery_powered_domain_reset
R AR T void crm_battery_powered_domain_reset(confirm_state new_state);
Dhred Rk I B AL B
MANSHA new_state: BB EIRE. Eir (TRUE), ARfL (FALSE)
MANZH 2 I
25 W
R [EME I
Sk ok AF x
W F R 7

FE 7 0T bt R A7 B, 8 IRV E AR 2 2t TRUE B b Bl ik e sslg AT 4L, Se B A5
FALSE ¢ 5€ % H Bt 1 s SR A7

2N

/* reset battery powered domain */
crm_battery _powered_domain_reset (TRUE);

5.3.22 ¥ crm_pll_config
NERAE T %L crm_pll_config

2022.11.15
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% 88. ¥ crm_pll_config

BiH #HiR
A€ crm_pll_config
PR 2 A void crm_pll_config(crm_pll_clock_source_type clock_source, crm_pll_mult_type
mult_value);
Thegfig BeE PLL Wi S A AR 3
NS clock_source: PLL 547
MASH 2 mult_value: {545 &%k
th =% 7
Il ) P
PSS FERC B AL AR PLL BT SIAH LR pll R i C 7 5 B E
iR H B 2 7

clock_source

CRM_PLL_SOURCE_HICK:
CRM_PLL_SOURCE_HEXT:

e N A N B O PLL I B
eRESM I ROy PLL I B
MEREANAS I Bl 0 A D9 PLL I B

CRM_PLL_SOURCE_HEXT_DIV:
mult_value

CRM_PLL_MULT_2: PLL &% N8R 2 5347 540
CRM_PLL_MULT_3: PLL &% N8R 3 5347 540

CRM_PLL_MULT_63: PLL % N\ 8h(1) 63 f53E47 540
CRM_PLL_MULT_64: PLL % N\ 8h(1) 64 5347 540
i

/* config pll clock resource */
crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_30);

5.3.23 ¥ crm_pll_config2

TERAHE T K% crm_pll_config2

R 89. R# crm_pll_config2

T H Ei:3%)
PRI 4 crm_pll_config2
R void crm_pll_config2(crm_pll_clock_source_type clock_source, uint16_t pll_ns,
uint16_t pll_ms, crm_pll_fr_type pll_fr);

Thegfig WE PLL IR K 5 R0 K 3 AR 3L
EINSH clock_source: PLL {47t &
MANZH2 pli_ns: {5454, JiHl 31~500
MAZH3 pll_ms: Hj4i5%, JEHl 1~15
MAZH 4 pll_fr: Ja4r 5 &%
i 24 7
IR [al{E 7
Je ok AF FERC B A RE PLL AT RIAfOR pll A5 b5 T R HARE
B H R 4 o

A A 3 PLLCLK = PLL $ AR 8t / PLL_MS * PLL_NS / PLL_FR.

TR PR 2 A

20221115 - - ® 14 R - T $ 2.0.3
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2MHz <= PLL ¥ NI 4f / PLL_MS <= 16MHz
500MHz <= PLL ¥ AW g / PLL_MS * PLL_NS <= 1000MHz

clock_source

CRM_PLL_SOURCE_HICK: AN T R Dy PLL B s
CRM_PLL_SOURCE_HEXT: IEFRAN I I R Dy PLL B i
CRM_PLL_SOURCE_HEXT_DIV: JEFEAME Rl i B0 245 75 v PLL B S
pll_fr

CRM_PLL_FR_1: PLL W4 1 4345 Jm %
CRM_PLL_FR_2: PLL W4 2 434 Jm %
CRM_PLL_FR_4: PLL 4 4 2455 it
CRM_PLL_FR_8: PLL W4 8 2045 i th
CRM_PLL_FR_16: PLL 4l 16 434 H!
CRM_PLL_FR_32: PLL 4 32 434 He
il

/* config pll clock resource */
crm_pll_config2(CRM_PLL_SOURCE_HEXT_DIV, 96, 1, CRM_PLL_FR_8);

5.3.24 PK¥ crm_sysclk_switch
NERFER T EE crm_sysclk_switch

% 90. ¥ crm_sysclk_switch

A i3}
efe crm_sysclk_switch
PR3 void crm_sysclk_switch(crm_sclk_type value);
Difedtiik FIAE ZR Gt B i B S R ) 4
MANSHA value: ¥4 FI1E 5 Gui i i £
MANSH 2 7
it 24 7
IR [E{H 7
SR kAT 7
R FH R 2 ¥
value

CRM_SCLK_HICK: TR PN P8 I B R G
CRM_SCLK_HEXT:  LHe4hal s o4y R G0 o
CRM_SCLK_PLL: B PLL IHh /N R G 4l
B

/* select pll as system clock source */
crm_sysclk_switch(CRM_SCLK_PLL);

5.3.25 ¥ crm_sysclk_switch_status_get
NI T K% crm_sysclk_switch_status_get

* 91. R crm_sysclk_switch_status_get
W H 3%

ZERAE crm_sysclk_switch_status_get
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W H i34
PR A A crm_sclk_type crm_sysclk_switch_status_get(void);
Tifeftig IR [B] FIAE R G B (R B B R
NS ¥
MANSH 2 ¥
2% I
R BME crm_sclk_type: i [A| FHE R Gu 8 i g
So kAt I
B A ¥
Nl
/* wait till pll is used as system clock source */
while(crm_sysclk_switch_status_get() = CRM_SCLK_PLL)
{
}

5.3.26 EK¥ crm_clocks freq_get
NERHIA T %L crm_clocks_freq_get

* 92. H# crm_clocks_freq_get

H iR
A€ crm_clocks_freq_get
PR T void crm_clocks_freq_get(crm_clocks_freq_type *clocks_struct);
ThRestiik IR [y b AN [ PR B e A %
BWINSHL clocks_struct: f&[a145#)1k crm_clocks_freq_type HIfE4r, A& T &SR
WANZH 2 x
a2 8 x
IR [BME crm_sclk_type: & [A| FHE R Gui £h B g
Sk ok AF x
W e I

crm_clocks_freq_type
crm_clocks_freq_type 7f at32f415_crm.h
typedef struct
{

uint32_t sclk_freq;

uint32_t ahb_freq;

uint32_t apb2_freq;

uint32_t apb1_freq;

uint32_t adc_freq;
} crm_clocks_freq_type;
sclk_freq
ZH IR [P RGN BB, B Hz
ahb_freq
AR E] AHB SRS, BAr Hz
apb2_freq
ZHCR ] APB2 SIS B AR, AL Hz
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apb1_freq

ZA R A APB 2 BT, B Hz

adc_freq

ZH R ] ADC IR, B Hz

N

/* get frequency */

crm_clocks_freq_type clocks_struct;
crm_clocks_freq_get(&clocks_struct);

5.3.27 ¥ crm_clock out_set
NERHIA T PAEL crm_clock_out_set

% 93. ¥ crm_clock_out_set

i H

ii7p%)

€2

=

crm_clock _out_set

X

R A i AR

k

void crm_clock_out_set(crm_clkout_select_type clkout);

Bl (ipu

IEFEALE clkout AL b (1 I b

MAZHA

clkout: clkout & f#l_I- %1 H iR S8

MASH 2

T

frth 25

R EHME

Sk kAT

Wi F e

off | off | off | ot

Bl

/* config PA8 output pll/4 */
crm_clock_out_set(CRM_CLKOUT_PLL_DIV_4);

5.3.28 E¥ crm_interrupt_enable
AR T K% crm_interrupt_enable

Z 94. E# crm_interrupt_enable

TiH Eii:py
ERAE crm_interrupt_enable
PR AR void crm_interrupt_enable(uint32_t crm_int, confirm_state new_state);
Thredd 6 7€ R T e R
MINZE crm_int: #85%E K crm T
MANZH2 new_state: HWIHTII I EARE. JFE (TRUE), XM (FALSE)
it 25 7
IR [AME 7
So oAt 7
W F R 2 x
crm_int

CRM_LICK_STABLE_INT:
CRM_LEXT_STABLE_INT:

2022.11.15
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CRM_HICK_STABLE_INT: R PR R B R
CRM_HEXT_STABLE_INT: F A M I P AR OE
CRM_PLL_STABLE_INT: PLL B 8 e o
CRM_CLOCK_FAILURE_INT: I 2 R

N

/* enable pll stable interrupt */
crm_interrupt_enable (CRM_PLL_STABLE_INT);

5.3.29 F# crm_auto_step_mode_enable
TR T K% crm_auto_step_mode_enable

% 95. F# crm_auto_step_mode_enable

A i3}
efe crm_auto_step_mode_enable
PR E R Y void crm_auto_step_mode_enable(confirm_state new_state);
ThRestiid H S fe e
WS new_state: B ERSE. JFE (TRUE), %1 (FALSE)
WASH 2 o
it 24 o
IR [F{H o
et kAT 7
R FH R 2 7
Bl
/* enable auto step mode */
crm_auto_step_mode_enable(TRUE);

5.3.30 ¥ crm_hick_sclk_frequency_select

NEIA T % crm_hick_sclk_frequency_select

#* 96. ¥ crm_hick_sclk_frequency_select

TiH Eii:py
ERAE crm_hick_sclk_frequency_select
R B T void crm_hick_sclk_frequency_select(crm_hick_sclk_frequency_type value);
Dhred 2 P SR I A R B N RGN, BB RGN AR 8M B 48M
HNSH value: 8M ¥ 48M P ¥ i ik i
MANZH 2 7
it 25 7
IR [AME 7
So oAt 7
W F R 7
value

CRM_HICK_SCLK_8MHZ: Wikl & 8MHz 1 RSt o
CRM_HICK_SCLK_48MHZ: Py ik i % 48MHz 1 R Gu
~l
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/* config sysclk with hick 48mhz */
crm_hick_sclk_frequency_select (CRM_HICK_SCLK_48MHZ);

5.3.31 % crm_usb_clock_source_select
R T K% crm_usb_clock_source_select

& 97. H# crm_usb_clock_source_select

A E1:57)
A EA crm_usb_clock_source_select
PR Y void crm_usb_clock_source_select(crm_usb_clock_source_type value);
Dfedik P PLL BP9 modt i & (48MD E2 USB i 8 J3
BINZH value: PLL = A s g (48M)
WASH 2 o
it 24 o
IR [F{H o
et kAT 7
R FH R 2 7
value

CRM_USB_CLOCK_SOURCE_PLL:  PLL 4/ USB 45
CRM_USB_CLOCK_SOURCE_HICK: A ik i {1 Ay PLL B
il

/* select hick48 as usb clock */
crm_usb_clock_source_select (CRM_USB_CLOCK_SOURCE_HICK);

5.3.32 K ¥ crm_clkout_div_set
IR T BR%L crm_clkout_div_set

& 98. ¥ crm_clkout_div_set

TiH g

ERAE crm_clkout_div_set

R B T void crm_clkout_div_set(crm_clkout_div_type clkout_div);

ThRedthiR clkout % Hi i} £ 4355014 B

MINZE clkout_div: clkout % H S (1143 $5ifE

MASH 2 "

it 24 G

IR A G

S g AE 7

A FH ek K 7
value
CRM_CLKOUT DIV_1: CLKOUT ¥ ie 4 i (1) P SR £ 1 2 S He
CRM_CLKOUT DIV_2: CLKOUT K i 4 i (1) P SR 2% 2 23 S Hi
CRM_CLKOUT _DIV_4: CLKOUT 41k 4y tH 1) A #BIS Bh % 4 73 Stk H
CRM_CLKOUT _DIV_8: CLKOUT H4ik #4au 1 1) A I B % 8 3 Stk

CRM_CLKOUT _DIV_16: CLKOUT ¥zt £4m Hi 11 P B £ 42 16 23S th

2022.11.15 1MW hA 2.0.3




[

AT32F415[E 4 FEBSP&Pack M FHIE S

CRM_CLKOUT_DIV_64:

CRM_CLKOUT_DIV_128:
CRM_CLKOUT_DIV_256:
CRM_CLKOUT_DIV_512:

N

CLKOUT -t 3 H K A BRI b 42 64 70 S H

CLKOUT ek k6 H ) A BTN Bk 2 128 735
CLKOUT Kk 3k H ) A BTN B2 256 73350 i
CLKOUT ek 3k H ) A BTN Bk % 512 73550 Y

/* config clkout division */

crm_clkout_div_set(CRM_CLKOUT _DIV_1);

5.3.33 E# crm_otgfs_ep3_remap_enable

NERAIAR T BKE crm_otgfs_ep3_remap_enable

% 99. E# crm_otgfs_ep3_remap_enable

A i3}
EiRA €A crm_otgfs_ep3_remap_enable
PR E R Y void crm_otgfs_ep3_remap_enable(confirm_state new_state);
ThRestiid OTGFS iy s 3 T LS {8 A 1 B
PNe = | new_state: HWEIRSE. g (TRUE), %KEE (FALSE)
WASH 2 o
it 24 o
IR [F{H o
et kAT 7
R FH R 2 7
Bl
/* enable ep3 remap */
crm_otgfs_ep3_remap_enable (TRUE);

5.3.34 X ¥ crm_usbdiv_reset
AR T K% crm_usbdiv_reset

% 100. ¥ crm_usbdiv_reset

TH

ik

crm_usbdiv_reset

void crm_usbdiv_reset(void);

BILi 1 (B

USB iy B i E

MANSHA

MANZH 2

it 28

IR [BI{E

Stk okt

e F e 2

off [ off | oft | o | ot | oH

2N

/* reset usbdiv */
crm_usbdiv_reset (void);

2022.11.15
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5.3.35 E ¥ crm_pll_parameter_calculate

5.4

2022.11.15

R AR T K% crm_pll_parameter_calculate

% 101. E#¥ crm_pll_parameter_calculate

BiH #HiR

A EA crm_pll_parameter_calculate

PR T error_status crm_pll_parameter_calculate(crm_pll_clock_source_type pll_rcs,
uint32_t target_sclk_freq, uint16_t *ret_ms, uint16_t *ret_ns, uint16_t *ret_fr);

Thegfik pll BL B ZH H 3t 5

BMINSH pll_rcs: pll % NS5 E

WANSH 2 target_sclk_freq: HFRfEAI4P4I%, . 200MHz, WSH1E N
target_sclk_freq=200000000

WS ret_ms: R\ pll_ms S

WS 2 ret_ns: [ pll_ns 2%

WHZS43 ret_fr: iR[E pll_fr 244

IR [E{E error_status: TFEURES. THEAS R —HEET HARH 8 pll 2% (SUCCESS), 15
B AR S H AR B pll 2% (ERRORD

So kAt x

W e 2 x

il

/* pll parameter calculate automatic */

uint16_t pll_ms =0, pll_ns =0, pll_fr=0;

crm_pll_parameter_calculate (CRM_PLL_SOURCE_HEXT, 200000000, &pll_ms, &pll_ns, &pll_fr);

CRC i 5t (CRC)

CRC #Ffr#s4i14 cre_type, &€ X131 “at32f415_crc.h”ii T

/**

* @brief type define crc register all

*/

typedef struct

{

} crc_type;

NERLGH T CRC a4

T

&

(L

# 102. CRC F BN RE

iR
dt EVE YR
cdt WAHBEE AR
ctrl A AR
idt WIba ik 25 17 2

1217 hRA 2.0.3




<[

5

AT32F415[E 4 FEBSP&Pack M FHIE S

5.4.1

1A

THRAL T CRC EREL:
% 103. CRC EERH R K
oL € g
crc_data_reset B EIEIRENL

crc_one_word_calculate

N> 32-bit Hodi 5 L — Rt 45 AT CRC 5 IR [l 5745

crc_block_calculate

RIRGN DM EHEHGZGEAT CRC L IFR [543

crc_data_get R [F 417 CRC 5 4%
crc_common_data_set WA AT A A
crc_common_date_get IR [E]38 A A7 A

crc_init_data_set

B HE CRC WAL A7 s

crc_reverse_input_data_set

B E CRC i N bit L E R

crc_reverse_output_data_set

B E CRC i th #udfs [ 5 R

¥ crc_data_reset
NERIIA T L cre_data_reset

% 104. E¥ crc_data_reset

H iR
efe crc_data_reset
BRI 25 Y void crc_data_reset(void);
Thread HAR A A AL, SR 5 A2 48 BT B 80 2 A7 A VE A WIan M, BN AL
{H>5 OXFFFFFFFF
MNZH I
MANZH 2 I
a2 8 x
A EIRN 7
Sk ok AF x
Bl H R 2 7
Nl

/* reset crc data register */

crc_data_reset();

5.4.2 ¥ crc_one_word_calculate

2022.11.15

T EHIR T BB crc_one_word_calculate

* 105. X% crc_one_word_calculate

A iR
ZERAEA crc_one_word_calculate
R T uint32_t crc_one_word_calculate(uint32_t data);
Difiedtiik AN 32-bit #idls 5 bt B R 1#E4T CRC tHE IR BT EL4S
WANZHA data: AT 32-bit HiE
MNSH 2 7
i 24 e

F 1221 hA 2.0.3
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HiA ik
Y IEIE e uint32_t: iR [A] CRC 1545
ST 7
e F R 7
il

/* calculate and return result */
uint32_t data = 0x12345678, result = 0;

result = crc_one_word_calculate (data);

5.4.3 ¥ crc_block_calculate

FEAHR T K # cre_block_calculate

# 106. X crc_block_calculate

W H iR
A€ crc_block_calculate
BRI 2R Y uint32_t crc_block_calculate(uint32_t *pbuffer, uint32_t length);
Thread WIRGN— D EHRPZ AT CRC IR [l 1 5 45
WMASHEA pbuffer: FREHRFFAFIEAT CRC T A A B
MANSH 2 length: Fit5E@E KR, KAEZLL 32-bit iH5
2% W
iR [ElE uint32_t: ik [A] CRC it 45 R
Sk ok AF 7
Bl H B 4 7
Nl
[* calculate and return result */
uint32_t pbuffer[2] = {0x12345678, 0x87654321};
uint32_t result = 0;
result = crc_block_calculate (pbuffer, 2);

5.4.4 ¥ crc_data_get

NRHIA T %L cre_data_get

#F 107. E¥ crc_data_get

A 3%}

R crc_data_get
PR 2 A uint32_t crc_data_get(void);
Difiedtiik IR[A 24T CRC 1545
AN 7
MANZH 2 7
i =4 o
IR [EE uint32_t: JR[A CRC i H 45 R
SR kAT e
R FH R 4 p

~Hl

2022.11.15
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/* get result */

uint32_t result = 0;
result = crc_data_get ();

5.4.5 M#¥ crc_common_data_set

NERAIAR T BB % crc_common_data_set

* 108. E# crc_common_data_set

i H

Haik

H4

=

crc_common_data_set

o]

void crc_common_data_set(uint8_t cdt_value);

Bl g (ipuy

e B WA E

MAZHA

cdt_value: 8-bit i X, ATl A7 fil KcdfE 456

MASH 2

T

it 25

R EHME

Sk kAT

Wi F e

off | off | off | ot

Bl

/* set common data */

crc_common_data_set (0x88);

5.4.6 BR¥ crc_common_data_get

NEIA T K% crc_common_data_get

* 109. E# crc_common_data_get

W H (i35
ERAE crc_common_data_get
R ER T uint8_t crc_common_data_get(void);
DhRek I [R13E H 35 A 4E
MNZH I
MANZH 2 I
25 W
R [EME uint8_t: 3R [Bl 2 5B B (18 A A7 A E
So oAt 7
W F R 2 7
2Nl
/* get common data */
uint8_t cdt_value = 0;
cdt_value = crc_common_data_get ();

5.4.7 H¥ crc_init_data_set
FERAFER T EH cre_init_data_set

2022.11.15
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& 110. E# crc_init_data_set

A ik
A€ crc_init_data_set
PR T void crc_init_data_set(uint32_t value);
Difeftig W E CRC WIIa L& 745 MH
NS value: CRC #J4H1L & /7418
HMANSH 2 7
it 25 7
IR [EME 7
Skt 7
B R FH o 4 7

CRC ¥JUa L 7 el & E I Jo, £ ET crc_data_reset sR %1 I I £ CRC #WIHA 1L 2547 2% HIAE
il 3#r 1) CRC #¥ 27 745 -

Nl

/[* set initial data */

uint32_t init_value = 0x11223344;

crc_init_data_set (init_value);

5.4.8 B¥ crc_reverse_input_data_set
AR T K%L cre_reverse_input_data_set

# 111. B# crc_reverse_input_data_set

A i3}
ERAE crc_reverse_input_data_set
R Y void crc_reverse_input_data_set(crc_reverse_input_type value);
Digeflid WHE CRC fi N A4 bit 5 Hd 251
MANSHA value: i ANEUE bit JeA%E 28R
MNSHL 2 7
it 24 7
IR [FIME 7
SR kAT 7
R FH R 2 7
value

T8 i N bit S s 28
CRC_REVERSE_INPUT_NO_AFFECTE:  #JlE %R AT bit ¥

CRC_REVERSE_INPUT_BY_BYTE: 32-bit H#fi 1% FATHEAT bit 2
CRC_REVERSE_INPUT_BY_HALFWORD: 32-bit $(#1% 1 74T bit 4
CRC_REVERSE_INPUT_BY_WORD: 32-bit Hi i AT bit S
i

/* set input data reversing type */
crc_reverse_input_data_set(CRC_REVERSE_INPUT_BY_WORD);

5.4.9 ¥ crc_reverse output_data_set

R T BB HL crc_reverse_output_data_set

2022.11.15 #1257 hA 2.0.3
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5.5

2022.11.15

% 112. B crc_reverse_output_data_set

BiH #HiR
k€2 crc_reverse_output_data_set
PR T void crc_reverse_output_data_set(crc_reverse_output_type value);
Thegfik B CRC i i #odls e e 83
MANSEA value: i th £ bit S48
MANZH 2 7
th =% 7
A EIf ) P
Se ik AF 7
iR H B 2 7
value

T 5 fay B bit S BE 2R

CRC_REVERSE_OUTPUT_NO_AFFECTE: #iHdE AHEAT bit )%
CRC_REVERSE_OUTPUT_DATA: 32-bit i H E A i AT bit [
il

/* set output data reversing type */
crc_reverse_output_data_set (CRC_REVERSE_OUTPUT_DATA);

tbiigs (CMP)

CMP Zif7- #3454 cmp_type, & X T304+ “at32f415_cmp.h i T
[
* @brief type define cmp register all
¥/
typedef struct
{

} cmp_type;

THREHE T CMP ZifEaemas.
# 113. CMP 8B MNE

HIH ik

PRI s ) AR S 2 A7 45 1

ctrists1

PO ds s i FR S 2 A7 4% 2

ctrists2

TRAH T CMP JE R KU Y
& 114. CMP EER ¥ |

R4 ik

cmp_reset CMP Hi CRM & A7 A (7 28 = A
cmp_init WHEAL CMP 4%
cmp_default_para_init WG4k CMP BRiA S5
cmp_enable Ja FHBAE H LA 2%
% 126 )T FRAs 2.0.3
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5.5.1

5.5.2

2022.11.15

cmp_input_shift_enable

JA FHBAEH CMP i A\ D)4

cmp_output_value_get

ARHX AL a8

cmp_write_protect_enable

A CMP 5 {4 e

cmp_double_mode_enable

JE P A L A a5

¥ cmp_reset
NRFA T REL cmp_reset

#£ 115. E¥ cmp_reset

B | E1:57)
PRI 4 cmp_reset
PR void cmp_reset(void);
e ik CMP Hi CRM & {75 77 & 5 fir
WmAZH 7
i 24 7
IR [FME 7
et kAT 7
B R A crm_periph_reset();
il

‘ cmp_reset();

E¥ cmp_init
NERAIA T EREL cmp_init

#* 116. EE cmp_init

TiH ity
R4 cmp_init
R B T void cmp_init(cmp_sel_type cmp_sel, cmp_init_type* cmp_init_struct);
Dhred Vgt CMP 4k
MNZH cmp_sel: EFHZEYILRNI LRSS
WMASHL 2 cmp_init_struct: 8 &5M1A& ecmp_init_type KIfa%F
a2 8 x
A IR 7
Sk ok AF x
W F R 2 x
cmp_sel

R EATIR LI LB RS

CMP1_SELECTION: i&#4as 1
CMP2_SELECTION: #&#ias 2

cmp_init_type structure

cmp_init_type 7 at32f415_cmp.h

typedef struct
{

cmp_non_inverting_type

cmp_non_inverting;

® 12T’ hRA 2.0.3
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cmp_inverting_type cmp_inverting;

cmp_speed_type cmp_speed;
cmp_output_type cmp_output;
cmp_polarity_type cmp_polarity;

cmp_hysteresis_type
}emp_init_type;
cmp_non_inverting
B LI [R)AH 4 A\ i
CMP_NON_INVERTING_PA5_PA7: Lthiss 1 [FAHS N D iE$: PAS, Lhikds 2 ik 4% PA7
CMP_NON_INVERTING_PA1_PA3: Lthiss 1 [FAHS A\ &S PA1, Ehikds 2 %45 PA3
CMP_NON_INVERTING_PAO_PA2: Lhiss 1 [FAHS A\ &S PAO, Ehikds 2 ik 4% PA2
cmp_inverting
B LU SO A A\ i
CMP_INVERTING_1_4VREFINT:
CMP_INVERTING_1_2VREFINT:
CMP_INVERTING_3_4VREFINT:

cmp_hysteresis;

Ebie s 1/2 SoMR% N 38 #% 1/4 VREFINT
Ebie s 1/2 SofH%n N IT3E#% 1/2 VREFINT
Ebe s 1/2 SofR% N 36 #% 3/4 VREFINT

CMP_INVERTING_VREFINT:
CMP_INVERTING_PA4:
CMP_INVERTING_PA5:
CMP_INVERTING_PAQ_PA2:
cmp_speed

B LR AR
CMP_SPEED FAST:
CMP_SPEED_SLOW:
cmp_output

VB PUE AR L
CMP_OUTPUT_NONE:
CMP_OUTPUT_TMR1BRK:
CMP_OUTPUT_TMR1CH1:

CMP_OUTPUT_TMR1CHCLR:

CMP_OUTPUT_TMR2CH4:

CMP_OUTPUT_TMR2CHCLR:

CMP_OUTPUT_TMR3CH1:

CMP_OUTPUT_TMR3CHCLR:

cmp_polarity

PLAE RS 1/2 S A L £ VREFINT

PR RS 1/2 St N L% PA4

PR A 1/2 Soffdan N i 25 £ PAS

PLEES 1 SR N\ 1168 PAO,  EEALEs 2 i dE PA2

Fi AT
G S

bl A AN RS

bl s 4 H 5 21 TMR1BRK

bl A it o 21 TMR1CHA

bl e s 3 3] TMR1CHCLR
bl A it o 21 TMR2CH4

bl 5 s 3t 3] TMR2CHCLR
bl A 2 4 HH A 21 TMR3CHA

bl A 2 4 H A 31 TMR3CHCLR

T B LR s i AR v
CMP_POL_NON_INVERTING: b s A HH R AN S A
CMP_POL_INVERTING: E A B 1 S
cmp_hysteresis
W B LR g iR At =t
CMP_HYSTERESIS_NONE: TeiR i
CMP_HYSTERESIS_LOW: R BEIR
CMP_HYSTERESIS_MEDIUM: i REFiR
CMP_HYSTERESIS_HIGH: o P IR
A~
‘ cmp_init_type cmp_init_struct;
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cmp_init_struct.cmp_inverting

cmp_init_struct.cmp_polarity =
cmp_init_struct.cmp_speed = CMP_SPEED_FAST;
cmp_init_struct.cmp_hysteresis = CMP_HYSTERESIS_NONE;
cmp_init(CMP1_SELECTION, &cmp_init_struct);

cmp_init_struct.cmp_non_inverting = CMP_NON_INVERTING_PA1_PA3;
= CMP_INVERTING_1_4VREFINT;
cmp_init_struct.cmp_output = CMP_OUTPUT_TMR1CHZ1,;

CMP_POL_NON_INVERTING;

5.5.3 K% cmp_default_para_init
TR T BRE cmp_default_para_init

5.5.4

2022.11.15

& 117. E# cmp_default_para_init

mHE R

efe cmp_default_para_init

PR E R Y void cmp_default_para_init(cmp_init_type *cmp_init_struct);
ThRestiid WUELL CMP Bl S 3

WASH cmp_init_type: #8M 544 cmp_init_type 484%t

it 24 7

IR [EME 7

SR okt 7

B R FH R 2 7

MR T cmp_init_type &%k 5 I ER A

% 118. cmp_init_type BRIME

537}

NN

cmp_non_inverting

CMP_NON_INVERTING_PA1_PA3

cmp_inverting

CMP_INVERTING_1_4VREFINT

cmp_speed

CMP_SPEED_FAST

cmp_output

CMP_OUTPUT_NONE

cmp_polarity

CMP_POL_NON_INVERTING

cmp_hysteresis

CMP_HYSTERESIS_NONE

N

cmp_init_type cmp_init_struct;

cmp_default_para_init(&cmp_init_struct);

K% cmp_enable

NERAE T BE cmp_enable

% 119. B3 cmp_enable

W H iR

R4 cmp_enable

R Y void cmp_enable(cmp_sel_type cmp_sel, confirm_state new_state);
Digeflid J& AR A L 2%

LPNe | cmp_sel: EFGEVITHILHI LIRS, 5% cmp_sel TEF BUETEE

MNSH 2 new_state: 14EELE WHLEARIRA, wEkBEA (TRUE) 525 (FALSE)

2 129 |
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BH [P

it 24

iR el

Sk kAT

off | off | ofl | o

e F pa 2

Bl

| cmp_enable(CMP1_SELECTION, TRUE);

5.5.5 BE# cmp_input_shift_enable

TR T BRE cmp_input_shift_enable

% 120. E#¥ cmp_input_shift_enable

TiH iR
efe cmp_input_shift_enable
BRI AR Y void cmp_input_shift_enable(confirm_state new_state);
Dhread J& 82k FH CMP i A\ D)3
MIANZH new_state: J§ZCE AT CMP S AVIHOIRZS, Wi AH (TRUE) iZ2H
(FALSE)
it 2% W
IR (7] I
Sk ok AF x
Bl H R 4 7
Nl

| cmp_input_shift_enable(TRUE);

5.5.6 Bi¥ cmp_output_value_get
NERIIA T % cmp_output_value_get
# 121. B¥ cmp_output_value_get
| Ei:1p%)
R cmp_output_value_get
R Y uint32_t cmp_output_value_get(cmp_sel_type cmp_sel);
Digefliid SRE BB A bt 48
LIPNE =} cmp_sel: LG EIRI HE M LRSS, 5% cmp_sel BFBETEHE
i =4 o
12 [EE SRR Ee A s H B
Stk AT o
R FH e 4 7
N
uint32_t cmp_value;
cmp_value = cmp_output_value_get(CMP1_SELECTION);
2022.11.15 T % 130 - T FR7 2.0.3
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5.5.7 E¥ cmp_write_protect_enable

NERHIAR T K% cmp_write_protect_enable

* 122. ¥ cmp_write_protect_enable

B H iR
A EA cmp_write_protect_enable
PR T void cmp_write_protect_enable(cmp_sel_type cmp_sel);
Thegdid Ji F CMP 5 {47 T fie
PN cmp_sel: &K EEAS RGN HLESRS, 2% cmp_sel HEBUHEE
th =% 7
b4 EIf ) P
Se kg AF 7
Bl H B 4 7
Nl

‘ cmp_write_protect_enable(CMP1_SELECTION);

5.5.8 MKi#¥ cmp_double_mode_enable
TR T % cmp_double_mode_enable

% 123. E# cmp_double_mode_enable

mHE R
A€ cmp_double_mode_enable
R Y void cmp_double_mode_enable(confirm_state new_state);
Difedtiik J& F 8% F W CMP #53X
WmANZH new_state: HZRLE KX CMP BLxUIRES, mliksf/m A (TRUE) Ei4EH]
(FALSE)
it 24 7
IR [FIME ¥
SR kAT &
R FH R 2 ¥
A~

‘ cmp_double_mode_enable(TRUE);

5.6 A (DEBUG)

DEBUG Zif7#:45#1) debug_type, & T 3CfF“at32f415_debug.h il :
[
* @brief type define debug register all
*/
typedef struct
{

} debug_type;
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5.6.1

TR T DEBUG /738 S %

% 124. DEBUG HFEEXN MR

TR ik
idcode %% ID
ctrl ) 25 A7 2

R4 T DEBUG JFERELA Y :

# 125. DEBUG EREEK

ke

ik

debug_device_id_get

B 4% idcode

debug_periph_mode_set

XF R4 ) debug ik B

PR % debug_device_id_get

NEIA T %L debug_device_id_get

% 126. K% debug_device_id_get

A i3}
A EA debug_device_id_get
PRI # uint32_t debug_device_id_get(void);
ThRestiid BEEL % % idcode
WMAZHA o
MMNSH 2 7
i 24 ¥
IR [FIE IR [A] 32-bit idcode
SR kAT ¥
R FH R 2 &
Bl
/* get idcode */
uint32_t idcode = 0;
idcode = debug_device_id_get();

5.6.2 MK# debug_periph_mode_set

N T K% debug_periph_mode_set

2022.11.15

# 127. ®# debug_periph_mode_set

T H ik
R debug_periph_mode_set
R ER T void debug_periph_mode_set(uint32_t periph_debug_mode, confirm_state
new_state);
Dhretd i€ AR 01T debug G E
WMASHA periph_debug_mode: &:5&#MZEEi
WINSHL 2 new_state: WEHIRE, B (TRUE), XM (FALSE)
25 7

#1327 hRA 2.0.3
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BH (P4
R EHME x
Sk kAT 7
Wi F pa 2 x

periph_debug_mode
T X B AN S U 4T DEBUG W&

DEBUG_SLEEP: SLEEP s F DEBUG # %
DEBUG_DEEPSLEEP: DEEPSLEEP #: F DEBUG # &
DEBUG_STANDBY: STANDBY #: F DEBUG # &
DEBUG_WDT_PAUSE: IR0 DEBUG % &
DEBUG_WWDT_PAUSE: IOE TR0 DEBUG % &
DEBUG_TMR1_PAUSE: TMR1 2751 %t DEBUG % &
DEBUG_TMR2_PAUSE: TMR2 275114kt DEBUG % &
DEBUG_TMR3_PAUSE: TMR3 27511 4kf¥) DEBUG % &
DEBUG_TMR4_PAUSE: TMR4 27511 4kt DEBUG % &
DEBUG_TMR5_PAUSE: TMR5 275114kt DEBUG % &
DEBUG_TMR9_PAUSE: TMR9 275114kt DEBUG % &
DEBUG_TMR10_PAUSE: TMR10 £ 75114/ DEBUG # &
DEBUG_TMR11_PAUSE: TMR11 275 i1 4i¥ DEBUG % &
DEBUG_[2C1_SMBUS_TIMEOUT:  [2C1 SMBUS TIMEOUT /&7 %/ DEBUG & &
DEBUG_[2C2_SMBUS_TIMEOUT:  [2C2 SMBUS TIMEOUT /& 7%/ DEBUG % &
DEBUG_CAN1_PAUSE: CAN1 Bl 25 47 48 )2 754k 42 T.AF () DEBUG %8
il

/* enable tmr1 debug mode */
debug_periph_mode_set(DEBUG_TMR1_PAUSE, TRUE);

57 DMA #Z#|2¢ (DMA)

DMA Zi A7 #5451 dma_type, & XT3 “at32f415_dma.h i -
[
* @brief type define dma register
¥/
typedef struct
{

} dma_type;

DMA B 27 /7 #5451 dma_channel_type, & X T fF“at32f415_dma.h i :
[
* @brief type define dma channel register all
*/
typedef struct
{

2022.11.15 #1331 hRAs 2.0.3
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} dma_channel_type;

R4 H T DMA T 78 MR

* 128.DMA F A8 MR
FhH iR
dma_sts DMA RA 738
dma_clr DMA IR TE R Z A7 4%
dma_c1ctrl DMA JBiE 1 il B w1728

dma_c1dtent

DMA B8 1 it i E w75

dma_c1paddr

DMA J#IE 1 &bt 25 A7 4%

dma_c1maddr

DMA i 1 f7fifs ds bk 27 77 4%

dma_c2ctrl DMA i#i 2 fit B %7788
dma_c2dtent DMA I8 2 Hif A& f s o 498
dma_c2paddr DMA J#iE 2 4 ikl 27 47 3%
dma_c2maddr DMA JBiE 2 f7fif o Hubik 27 17 2%
dma_c3ctrl DMA @i 3 it & % 7 4%
dma_c3dtent DMA Jli18 3 Fl i a7 9%
dma_c3paddr DMA j@i 3 #hix bk 25 /738
dma_c3maddr DMA J@iE 3 F7-0ifi 25 Mk 25 77 4%
dma_cActrl DMA 18 4 L& w5795
dma_c4dtent DMA J#i18 4 FR i w798
dma_c4paddr DMA J#iE 4 4 bk 27 47 3
dma_c4maddr DMA JBiE 4 f7-fifi 23 Hubik 27 17 8%
dma_c5ctrl DMA jiiH 5 it B2 7 5%
dma_c5dtent DMA J818 5 ¥ & ar A2 9%
dma_c5paddr DMA @i 5 4 ikl 27 47 2%
dma_c5maddr DMA B8 5 f7-4if 5 Huhk 25 47 8%
dma_c6ctrl DMA #iH 6 e B &7 4%
dma_c6dtent DMA JH18 6 Hifs &% o A7 4%
dma_c6paddr DMA j&#iE 6 4 ik 257 7735
dma_c6maddr DMA J#iH 6 17t 25 77 4%
dma_c7ctrl DMA @i 7 Bt & 7 7 4%
dma_c7dtent DMA J8I8 7 $ifs &5 o A7 4%
dma_c7paddr DMA @i 7 4k 27 47 25
dma_c7maddr DMA B8 7 f7-4if 2 Huht 25 47 5%
dma_src_sel0 JHIESRIR A A7 2% 0

dma_src_sel1

TR H T DMA FE RS IR

% 129.DMA EFR¥E %

ke

E(:ip)

dma_default_para_init

4 dma_init_struct "F IS HvIiEL

dma_init

UL GE R

SET DMA 183

#1347
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5.71

dma_reset

L5 E K DMA g

dma_data_number_set

BB R IWIE B L R A

dma_data_number_get

BREUSR E I I B 1 i A A

dma_interrupt_enable

S R S T T [ A L A T

dma_channel_enable i Rede M iE

dma_flexible_config i, £ e e 7 S ke S
dma_flag_get SRR T8 AH R B AL
dma_flag_clear T B 8 A bR AL

¥ dma_default_para_init

NERAIR T K% dma_default_para_init

% 130.% % dma_default_para_init

H iR
R dma_default_para_init
PR T void dma_default_para_init(dma_init_type* dma_init_struct);
Diretid # dma_init_struct RIS EIIEL
LN 2| dma_init_struct: &7 dma_init_type 27 4544k
it 2% W
R EME I
Sk ok AF 7
Bl H R 4 7

gh Ak dma_init_struct i 7 BRE 41 S R TR

% 131.dma_init_struct ZRiAE

AR BRIME
peripheral_base_addr 0x0
memory_base_addr 0x0
direction DMA_DIR_PERIPHERAL_TO_MEMORY
buffer_size 0x0
peripheral_inc_enable FALSE
memory_inc_enable FALSE

peripheral_data_width

DMA_PERIPHERAL_DATA_WIDTH_BYTE

memory_data_width

DMA_MEMORY_DATA_WIDTH_BYTE

loop_mode_enable

FALSE

priority

DMA_PRIORITY_LOW

il

/* dma init config with its default value */
dma_init_type dma_init_struct = {0};
dma_default_para_init(&dma_init_struct);

5.7.2 E¥ dma_init
T~ ERAIA T A% dma_init

2022.11.15 #1350 hA 2.0.3
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£ 132. K% dma_init

BiH #HiR
A€ dma_init
PR 2 A void dma_init(dma_channel_type* dmax_channely, dma_init_type*
dma_init_struct)
Thegfig HIHA T 5E 1) DMA JiiE
MASHA dmax_channely: DMAx_CHANNELy #&& DMA @& 5, x=1 8¢ 2, y=1...7
WMASH 2 dma_init_struct: f&[7 dma_init_type 274 £t Hi {4
th =% 7
Il ) P
Se kg AF 7
iR H B 2 7

dma_init_type structure
dma_init_type 7t at32f415_dma.h

typedef struct

{
uint32_t peripheral_base_addr;
uint32_t memory_base_addr;
dma_dir_type direction;
uint16_t buffer_size;
confirm_state peripheral_inc_enable;
confirm_state memory_inc_enable;
dma_peripheral_data_size type peripheral_data_width;
dma_memory_data_size type memory_data_width;
confirm_state loop_mode_enabile;
dma_priority_level_type priority;

} dma_init_type;

peripheral_base_addr

¥ B DMA JEIE [f 71 5tk

memory_base_addr

¥ B DMA JEIE /7 i 25 Hhhik

direction

B DMA i3 &5 7 2 A

DMA_DIR_PERIPHERAL_TO _MEMORY:  J7[al A4MEEI 176 2%
DMA_DIR_MEMORY_TO_PERIPHERAL:  Jj[al AfFfiti o8 5| 4
DMA_DIR_MEMORY_TO_MEMORY: J7 [ ATAids # B A7t s
buffer_size

B DMA J83E & i s =

peripheral_inc_enable

W& DMA 1 Fh stk 2 15 3 28 1

FALSE: A& bk AN 1

TRUE:  #hiscHibikigis

memory_inc_enable

W E DMA JHIE 7 i 2 ik 2 75 H 3l

FALSE: f7fif &5 Hu bk AS i 3
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TRUE: {7 fifi#s Hhik s 1%
peripheral_data_width
B DMA J83iE SN s o

DMA_PERIPHERAL_DATA WIDTH_BYTE:
DMA_PERIPHERAL_DATA_ WIDTH_HALFWORD:
DMA_PERIPHERAL_DATA WIDTH_WORD:

memory_data_width
W DMA SHIE f7 i de HicHs v

DMA_MEMORY_DATA_WIDTH_BYTE:
DMA_MEMORY_DATA_WIDTH_HALFWORD:
DMA_MEMORY_DATA_WIDTH_WORD:

loop_mode_enable
wE DMA 183 2 5 AE AR
FALSE: DMA B AR R

TRUE: DMA i AIEH AR R
priority
B E DMA EIE LS

DMA_PRIORITY_LOW:
DMA_PRIORITY_MEDIUM:
DMA_PRIORITY_HIGH:
DMA_PRIORITY_VERY_HIGH:

N

DMA i {5 1%
DMA i#iE 5 2o
DMA #IE RGN
DMA IE S N AEH

NP C N WS aat]
A B P N T
AVt 58 N T

A it A B 08
A it A B 08 R
A it A 2 98

dma_init_type dma_init_struct = {0};
/* dma2 channel1 configuration */

dma_init_struct.buffer_size = BUFFER_SIZE;
dma_init_struct.direction = DMA_DIR_MEMORY_TO_PERIPHERAL,;
dma_init_struct. memory_base_addr = (uint32_t)src_buffer;
dma_init_struct.memory_data_width = DMA_MEMORY_DATA_WIDTH_HALFWORD;
dma_init_struct. memory_inc_enable = TRUE;
dma_init_struct.peripheral_base_addr = (uint32_t)0x4001100C;
dma_init_struct.peripheral_data_width = DMA_PERIPHERAL_DATA_WIDTH_HALFWORD;
dma_init_struct.peripheral_inc_enable = FALSE;
dma_init_struct.priority = DMA_PRIORITY_MEDIUM;
dma_init_struct.loop_mode_enable = FALSE;
dma_init(DMA2_CHANNEL1, &dma_init_struct);

K% dma_reset
FERAE T % dma_reset

# 133.% % dma_reset

A iR
R dma_reset
PR3 A void dma_reset(dma_channel_type* dmax_channely);
Digefliid S A0TE5E ¥ DMA J#iE

® 137 R’
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BiH i34
WMASHA dmax_channely: DMAx_CHANNELy #5 & DMA &5, x=1 8% 2, y=1...7
2% I
R [EME I
So oAt x
Wi F e 2 x
2Nl
* reset dma2 channel1 */
dma_reset(DMA2_CHANNEL1);

5.7.4 ¥ dma_data_number_set
NRFEAR T R %L dma_data_number_set

% 134.% % dma_data_number_set

H iR
ef e dma_data_number_set
BRI 2R Y void dma_data_number_set(dma_channel_type* dmax_channely, uint16_t
data_number);
Dhread Ve B T E I TE B A R T AR A
MANSHA dmax_channely: DMAx_CHANNELy #&& DMA @B 5, x=1 8¢ 2, y=1...7
MINSH 2 data_number: #H¥EfLiiE, ik 65535
a2 8 x
pAEIf ) 7
Sk ok AF x
W F R 2 7
Nl
[* set dma2 channel1 data count is 0x100*/
dma_data_number_set(DMA2_CHANNEL1, 0x100);

5.7.5 MH# dma_data_number_get

T AR T K% dma_data_number_get

Z 135.8# dma_data_number_get

A 3%}
ZERAEA dma_data_number_get
R T uint16_t dma_data_number_get(dma_channel_type* dmax_channely);
Difeftiik SRIHE 2 1 T8 ) B A% i A7 2
WMASHA dmax_channely: DMAx_CHANNELy & DMA i85, x=1 8 2, y=1...7
i =4 7
IR [EME SREX I8 T A H A
SR kAT 7
R FH R 4 p
N

/* get dma2 channel1 data count™/

2022.11.15
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uint16_t data_counter;

data_counter = dma_data_number_set(DMA2_CHANNEL1);

5.7.6 K% dma_interrupt_enable

NERAIR T K% dma_interrupt_enable

5.7.7

2022.11.15

* 136.% % dma_interrupt_enable

i H Had
A EA dma_ interrupt_enable
PR Y void dma_interrupt_enable(dma_channel_type* dmax_channely, uint32_t
dma_int, confirm_state new_state);
ThRestiid 18 B 41 T 20 T PR AF I B
WS dmax_channely: DMAx_CHANNELy #§5E DMA i#lig 5, x=1 8¢ 2, y=1...7
WSS 2 dma_int: HETRERE
MINSHL 3 new_state: {#&EEL <A T
it 24 o
R EME 7
et kAT 7
R FH R 2 7
dma_int
%4 DMA i 1 W)
DMA_FDT_INT: &% 5 B
DMA_HDT_INT: FEH > 52 B
DMA_DTERR_INT: FE S R P B
new_state

e FF DMA 3 IE H i 2 il g id 2 Ok A

FALSE: %Mty
TRUE: f#igEd i

Bl

/* enable dma2 channel1 transfer full data intterrupt */
dma_interrupt_enable(DMA2_CHANNEL1, DMA_FDT_INT, TRUE);

¥ dma_channel_enable

NERIA T K% dma_interrupt_enable

% 137.%# dma_channel_enable

T H ik
R dma_channel_enable
R ER T void dma_channel_enable(dma_channel_type* dmax_channely, confirm_state
new_state);
Dhredd e TR @ IE
MASHA dmax_channely: DMAx_CHANNELy #& & DMA @& 5, x=1 8¢ 2, y=1...7
MINSHL 2 new_state: {ffgEk < AiEiE
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BH (i)

it 24

iR el

Sk kAT

e F pa 2

off | off | ofl | o

new_state

e DMA JHITE /2 fifl G id /& 5k ]
FALSE: >XMlifi&
TRUE: f{iggidEiE

Bl

/* enable dma channel */
dma_channel_enable(DMA2_CHANNEL1, TRUE);

PR % dma_ flexible_config
NERIA T % dma_flexible_enable

* 138.% % dma_flexible_config

T H iR

efe dma_ flexible_config

BRI AR Y void dma_flexible_config(dma_type* dma_x, uint8_t flex_channelx,
dma_flexible_request_type flexible_request);

Dhred i 25 S T SR L

MANSHA dma_x: #i5E DMAX, x=1 B 2

MANZSH 2 flex_channelx: FLEX_CHANNELx i &85, x=1...7

WMASH3 flexible_request
+ SRPERHE SR RIE ID 5

a2 8 x

A IR 7

Sk ok AF x

W F eR 2 7

flexible_request

S I SR SRR 1D S8R # R

R 139 B HBLEHERKRIE ID 5

HRRFEID | ERRE HRAKIEIDS | ERKIE

B

0x01 DMA_FLEXIBLE_ADC1 OX0A DMA_FLEXIBLE_SPI1_TX
0x09 DMA_FLEXIBLE_SPI1_RX 0x0C DMA_FLEXIBLE_SPI2_TX
0x0B DMA_FLEXIBLE_SPI2_RX OX1A DMA_FLEXIBLE_UART1_TX
0x19 DMA_FLEXIBLE_UART1_RX 0x1C DMA_FLEXIBLE_UART2_TX
0x1B DMA_FLEXIBLE_UART2_RX OX1E DMA_FLEXIBLE_UART3_TX
0x1D DMA_FLEXIBLE_UART3_RX 0x20 DMA_FLEXIBLE_UART4_TX
OX1F DMA_FLEXIBLE_UART4_RX 0x22 DMA_FLEXIBLE_UART5_TX

# 140 | hRA 2.0.3
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BERFKIFEID | ERRIE ERKIRIDS | ERKIR
B
0x21 DMA_FLEXIBLE_UART5_RX 0X2A DMA_FLEXIBLE_[2C1_TX
0x29 DMA_FLEXIBLE_[2C1_RX 0x2C DMA_FLEXIBLE_[2C2_TX
0x2B DMA_FLEXIBLE_I2C2_RX 0x36 DMA_FLEXIBLE_TMR1_HALL
0x31 DMA_FLEXIBLE_SDIO1 0x38 DMA_FLEXIBLE_TMR1_CH1
0x35 DMA_FLEXIBLE_TMR1_TRIG OX3A DMA_FLEXIBLE_TMR1_CH3
0x37 DMA_FLEXIBLE_TMR1_OVERFLOW | 0x3D DMA_FLEXIBLE_TMR2_TRIG
0x39 DMA_FLEXIBLE_TMR1_CH2 0x40 DMA_FLEXIBLE_TMR2_CH1
0x3B DMA_FLEXIBLE_TMR1_CH4 0x42 DMA_FLEXIBLE_TMR2_CH3
OX3F DMA_FLEXIBLE_TMR2_OVERFLOW | 0x45 DMA_FLEXIBLE_TMR3_TRIG
ox41 DMA_FLEXIBLE_TMR2_CH2 0x48 DMA_FLEXIBLE_TMR3_CH1
0x43 DMA_FLEXIBLE_TMR2_CH4 OX4A DMA_FLEXIBLE_TMR3_CH3
0x47 DMA_FLEXIBLE_TMR3_OVERFLOW | 0x4D DMA_FLEXIBLE_TMR4_TRIG
0x49 DMA_FLEXIBLE_TMR3_CH2 0X50 DMA_FLEXIBLE_TMR4_CH1
0x4B DMA_FLEXIBLE_TMR3_CH4 0x52 DMA_FLEXIBLE_TMR4_CH3
OX4F DMA_FLEXIBLE_TMR4_OVERFLOW | Ox55 DMA_FLEXIBLE_TMR5_TRIG
0X51 DMA_FLEXIBLE_TMR4_CH2 0X58 DMA_FLEXIBLE_TMR5_CH1
0X53 DMA_FLEXIBLE_TMR4_CH4 OX5A DMA_FLEXIBLE_TMR5_CH3
0X57 DMA_FLEXIBLE_TMR5_OVERFLOW | 0x59 DMA_FLEXIBLE_TMR5_CH2
0X5B DMA_FLEXIBLE_TMR5_CH4

A~

/* tmr2 flexible function enable */
dma_flexible_config(DMA2, FLEX_CHANNEL1, DMA_FLEXIBLE_TMR2_OVERFLOW);

5.7.9 K# dma_flag_get
NRIIA T K% dma_flag_get

# 140.% 3 dma_flag_get

iH iR

A& dma_flag_get

bR £ S A flag_status dma_flag_get(uint32_t dmax_flag);

DhaetiR SREE E A bR EAL

ENSE dmax_flag: 5B FRELHIbRENL

e 7

i A8 flag_status: Fr&f7 27 B i

Je At 7

A FH R 4 7
dmax_flag
dmax_flag H T £ 7R ZRBCRE AR E, Kk 8D 50T .
DMA1_GL1_FLAG: DMA1 s 1 & fabrE
DMA1_FDT1_FLAG: DMA1 #iE 1 4578 libr &
DMA1_HDT1_FLAG: DMA1 J8I&E 1 4% 50 58 b 4
DMA1_DTERR1_FLAG: DMA1 #iE 1 izt
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DMA1_GL2_FLAG:
DMA1_FDT2_FLAG:
DMA1_HDT2_FLAG:

DMA1_DTERR2_FLAG:

DMA1_GL3_FLAG:
DMA1_FDT3_FLAG:
DMA1_HDT3_FLAG:

DMA1_DTERRS3_FLAG:

DMA1_GL4_FLAG:
DMA1_FDT4_FLAG:
DMA1_HDT4_FLAG:

DMA1_DTERR4_FLAG:

DMA1_GL5_FLAG:
DMA1_FDT5_FLAG:
DMA1_HDT5_FLAG:

DMA1_DTERRS_FLAG:

DMA1_GL6_FLAG:
DMA1_FDT6_FLAG:
DMA1_HDT6_FLAG:

DMA1_DTERRG6_FLAG:

DMA1_GL7_FLAG:
DMA1_FDT7_FLAG:
DMA1_HDT7_FLAG:

DMA1_DTERR7_FLAG:

DMA2_GL1_FLAG:
DMA2_FDT1_FLAG:
DMA2_HDT1_FLAG:

DMA2_DTERR1_FLAG:

DMA2_GL2_FLAG:
DMA2_FDT2_FLAG:
DMA2_HDT2_FLAG:

DMA2_DTERR2_FLAG:

DMA2_GL3_FLAG:
DMA2_FDT3_FLAG:
DMA2_HDT3_FLAG:

DMA2_DTERR3_FLAG:

DMA2_GL4_FLAG:
DMA2_FDT4_FLAG:
DMA2_HDT4_FLAG:

DMA2_DTERR4_FLAG:

DMA2_GL5_FLAG:
DMA2_FDT5_FLAG:
DMA2_HDT5_FLAG:

DMA2_DTERRS5_FLAG:

DMA2_GL6_FLAG:
DMA2_FDT6_FLAG:

DMA1 Jlif 2 4= Rt

DMA1 J83i#E 2 £ 52 sibr i
DMA1 J#IE 2 4540 58 b &
DMA1 i3 2 i imbr
DMA1 j#iE 3 & JEtnE

DMA1 i3 3 &4 52 Bibr i
DMA1 J#IE 3 4540 58 b &
DMA1 i3 3 f&ims imbr
DMA1 J#iE 4 & RtrE

DMA1 J83iE 4 & 52 sibr
DMA1 J#IE 4 4540 58 b &
DMA1 J8i# 4 i imbr
DMA1 j#iE 5 & =RtrE

DMA1 J#iE 5 f& 45 ibr &
DMA1 J83i# 5 4% 58 libr &
DMA1 J8i# 5 fE sk i br &
DMA1 j#iE 6 & RtrE

DMA1 J8i#E 6 145 ibr &
DMA1 i3 6 4L 58 libr &
DMA1 J8iE 6 fE sk imbr &
DMA1 J8iE 7 &=t E

DMA1 i#iE 7 f&4 58 iibr ik
DMA1 383 7 K558 iibr &
DMA1 i#iE 7 izt
DMA2 j#iE 1 & JRtrE
DMA2 j#iE 1 45058 libr
DMA2 383 1 FfE5 58 iibr &
DMAZ2 i#iE 1 ittt
DMA2 j#iE 2 4 RtrE
DMA2 j#iE 2 4558 libr
DMA2 33 2 55 ibr &
DMAZ2 ¥ 2 fEfittiztn
DMA2 j#iE 3 &Rt
DMA2 j#iE 3 45 libr
DMA2 iEi# 3 AL 52 sibr &
DMAZ2 i 3 fL5ttimpn
DMA2 j#i 4 4 JRbrE

DMAZ2 j#iE 4 456 libs &
DMA2 J#iE 4 454 56 b &
DMAZ2 i 4 fL5k iR
DMA2 j#iE 5 4 Rtr&

DMAZ2 j#iE 5 i 76 libs i
DMA2 J#iE 5 A% 4 5¢ b &
DMAZ2 i 5 fL 5kt impn &
DMA2 j#iE 6 4 Rtr&

DMAZ2 j#iE 6 i 76 libr i

#1421
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DMA2_HDT6_FLAG:
DMA2_DTERR6_FLAG:
DMA2_GL7_FLAG:
DMA2_FDT7_FLAG:
DMA2_HDT7_FLAG:
DMA2_DTERR7_FLAG:

flag_status

RESET: AR ArEN A B
SET: DS TR A= ot

B

DMA2 J81H 6 -4 56 Bibs &
DMA2 iii# 6 f&imis mbr
DMA2 jii 7 & RtrE
DMA2 iii# 7 £ 5¢ sibr i
DMA2 J#iE 7 4540 58 b &
DMA2 iii# 7 f&imis imbr

{

at32_led_on(LED2);
at32_led_on(LED3);
at32_led_on(LED4);

/* turn led2/led3/led4 on */

if(dma_flag_get(DMA2_FDT1_FLAG) != RESET)

5.7.10 X% dma_flag_clear
NERIA T % dma_flag_clear

= 141.%8% dma_flag_clear

A it}
A& dma_flag_clear
BRI A5 Y void dma_flag_clear(uint32_t dmax_flag);
ThReffik T BRI A SSAR AL
PN S (| dmax_flag: 5 ZiERRIIbREAL
Wz 7
A EINE) .
Sath kAt 7
B ek 4 7
dmax_flag

dmax_flag M]3 w5 EARBUIRS AR &, KAl S5 51 F .

DMA1_GL1_FLAG:
DMA1_FDT1_FLAG:
DMA1_HDT1_FLAG:
DMA1_DTERR1_FLAG:
DMA1_GL2_FLAG:
DMA1_FDT2_FLAG:
DMA1_HDT2_FLAG:

DMA1_DTERR2_FLAG:

DMA1_GL3_FLAG:
DMA1_FDT3_FLAG:
DMA1_HDT3_FLAG:

2022.11.15

DMA1 i#iE 1 4 fmbr&

DMA1 3#IE 1 &40 e libn &
DMA1 3HIE 1 A% 458 b &
DMA1 I8 1 A&t e &
DMA1 i#iE 2 4 mbr&

DMA1 3#IE 2 &4 7e b &
DMA1 3HIE 2 -4 4 58 b &
DMA1 JiiE 2 f&hmtt iR &
DMA1 i#iE 3 4 fmbr&

DMA1 3#IE 3 &4 7e b &
DMA1 3HIE 3 -4 i 5¢ libr &

# 143 7
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DMA1_DTERR3_FLAG:

DMA1_GL4_FLAG:
DMA1_FDT4_FLAG:
DMA1_HDT4_FLAG:

DMA1_DTERR4_FLAG:

DMA1_GL5_FLAG:
DMA1_FDT5_FLAG:
DMA1_HDT5_FLAG:

DMA1_DTERRS_FLAG:

DMA1_GL6_FLAG:
DMA1_FDT6_FLAG:
DMA1_HDT6_FLAG:

DMA1_DTERRG6_FLAG:

DMA1_GL7_FLAG:
DMA1_FDT7_FLAG:
DMA1_HDT7_FLAG:

DMA1_DTERR7_FLAG:

DMA2_GL1_FLAG:
DMA2_FDT1_FLAG:
DMA2_HDT1_FLAG:

DMA2_DTERR1_FLAG:

DMA2_GL2_FLAG:
DMA2_FDT2_FLAG:
DMA2_HDT2_FLAG:

DMA2_DTERR2_FLAG:

DMA2_GL3_FLAG:
DMA2_FDT3_FLAG:
DMA2_HDT3_FLAG:

DMA2_DTERRS3_FLAG:

DMA2_GL4_FLAG:
DMA2_FDT4_FLAG:
DMA2_HDT4_FLAG:

DMA2_DTERR4_FLAG:

DMA2_GL5_FLAG:
DMA2_FDT5_FLAG:
DMA2_HDT5_FLAG:

DMA2_DTERRS5_FLAG:

DMA2_GL6_FLAG:
DMA2_FDT6_FLAG:
DMA2_HDT6_FLAG:

DMA2_DTERRG6_FLAG:

DMA2_GL7_FLAG:
DMA2_FDT7_FLAG:
DMA2_HDT7_FLAG:

DMA2_DTERR7_FLAG:

2022.11.15

DMA1 i 3 f& ik izpn
DMA1 j#iE 4 & JRtrE

DMA1 J8i#E 4 & 5¢ sibr i
DMA1 J#IE 4 4540 58 b &
DMA1 J8i# 4 i imbr
DMA1 j#iE 5 & RtrE

DMA1 J83i#E 5 &4 5¢ Bibr
DMA1 J#iE 5 454 58 b &
DMA1 i3 5 f& i mbr
DMA1 j#iE 6 & mtrE

DMA1 i3 6 & 5¢ iibr i
DMA1 J#iE 6 454 58 b &
DMA1 J8iE 6 fLisk imbr &
DMA1 J8iE 7 &=t E

DMA1 i#iE 7 f&4 58 libs ik
DMA1 383 7 558 iibr &
DMA1 i#iE 7 izt
DMA2 j#iE 1 & RtnE
DMA2 #iE 1 F4 58 libs b
DMA2 383 1 558 iibr &
DMAZ2 il 1 ittt
DMA2 j#i 2 & RtnE
DMA2 i 2 f&4 58 libr ik
DMA2 i3 2 K58 ibr &
DMAZ2 ¥ 2 fEfittiztnr
DMA2 j#iE 3 & JatrE
DMA2 j#iE 3 458 libr
DMA2 iii# 3 AL 52 libr &
DMA2 j#iE 3 {4k iibr &
DMA2 j#i# 4 4 RtrE
DMAZ2 j#iE 4 4558 libr
DMA2 33 4 a5 5 iibr &
DMAZ2 ¥ 4 fEfttistn
DMA2 j#iE 5 4 RtrE
DMAZ2 j#iE 5 i 58 libr &
DMA2 J#iE 5 A% 4 56 b &
DMAZ2 i 5 fL 5kt i An &
DMA2 j#iE 6 4 mtn&

DMAZ2 j#iE 6 47 libs i
DMA2 J#iE 6 1% 4 5¢ b &
DMAZ2 i 6 {5kt impn &
DMA2 jEiE 7 & JRtr&

DMA2 j#iE 7 456 libr i
DMA2 #iE 7 4540 56 b &
DMA2 JEiH 7 & iR &

% 144 7
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A~
if(dma_flag_get(DMA2_FDT1_FLAG) != RESET)

5.8

2022.11.15

{
/* turn led2/led3/led4 on */

at32_led_on(LED2);
at32_led_on(LED3);
at32_led_on(LEDA4);

dma_flag_clear(DMA2_FDT1_FLAG);

SERFES 88 (ERTC)

ERTC ZFfras 451 ertc_type, & T 3 “at32f415_ertc.h il

/**

* @brief type define ertc register all

*/
typedef struct
{

} ertc_type;

TRGH T ERTC 78R

% 142. ERTC {280 M#E

T R
time ERTC K [a] & 47 %%
date ERTC HM% 1744
ctrl ERTC =il 5 £ 4%
sts ERTC WIUHALFIIRTS 25 745
div ERTC T/ st 25 f7 4
wat ERTC M i€ I 35 a7 f7- 4%
ccal ERTC AL #EFF 1785
ala ERTC ifi#h A arf£3%
alb ERTC [#%h B & f7#%
wp ERTC 5 {R47 a7 17 #s
sbs ERTC W./0 % 174}
tadj ERTC IN [H) S i &7 47 4%
tstm ERTC I [RIRRINT F] 25 A7 245
tsdt ERTC I [a) &k H 39125 7 4%
tssbs ERTC W} [A B AD 75 /725
scal ERTC EHEI R 17 2%
tamp ERTC \RHLE w472
alasbs ERTC iiil#h A RS 271728
albsbs ERTC [ B WFD %5 174%
bprx ERTC it (it b 25cdfs 27 £7 2%

% 145 1
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2022.11.15

TRGH T ERTC FERHUS R

#* 143. ERTC EmR$ia

g & 3%
ertc_num_to_bcd ¥4y BCD 14
ertc_bcd_to_num BCD fi % # v+
ertc_write_protect_enable PR iakl et
ertc_write_protect_disable BRI
ertc_wait_update SR P AT A T 5
ertc_wait_flag bR E
ertc_init_mode_enter HEARIUEA
ertc_init_mode_exit 1B I
ertc_reset KA ERTC T % 728
ertc_divider_set AR E
ertc_hour_mode_set AN
ertc_date_set wWE HM
ertc_time_set T B[]
ertc_calendar_get RECH T
ertc_sub_second_get RIS | D
ertc_alarm_mask_set T B T B
ertc_alarm_week_date_select I ek [ A e 4% R BAVH HAD
ertc_alarm_set wE B
ertc_alarm_sub_second_set wE e
ertc_alarm_enable I8 A
ertc_alarm_get SR B
ertc_alarm_sub_second_get AT [ RS
ertc_wakeup_clock_set I PRGN S B A R
ertc_wakeup_counter_set T B MR A
ertc_wakeup_counter_get SR BE T E A
ertc_wakeup_enable W i 7 ) A e
ertc_smooth_calibration_config B PR
ertc_coarse_calibration_set T R IS S AR
ertc_coarse_calibration_enable FHES BT ES R
ertc_cal_output_select e A R
ertc_cal_output_enable R H 3 R
ertc_time_adjust AL ()
ertc_daylight_set B A

ertc_daylight_bpr_get

AR A I ALt i B & 748 (BPR)

ertc_refer_clock_detect _enable

S5 I B I A e

ertc_direct_read_enable B EUE A R
ertc_output_set W B H
ertc_timestamp_valid_edge_set T B S A ROy
ertc_timestamp_enable ) [ B A
% 146 ;T hRA 2.0.3
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5.8.1

5.8.2

2022.11.15

ertc_timestamp_get

R H A [A] 2%

ertc_timestamp_sub_second_get

BRI BB AD

ertc_tamper_pull_up_enable

AR 5] R LA v B {3

ertc_tamper_precharge_set

BEE N 51 JIT7E I J)

ertc_tamper_filter_set

BEENIZDEPI 8]

ertc_tamper_detect_freq_set

BEE N R R R

ertc_tamper_valid_edge_set

BEE NS A R iy

ertc_tamper_timestamp_enable

RAENZHELERS, LR R R e

ertc_tamper_enable NERIE R
ertc_interrupt_enable T e
ertc_interrupt_get FREL A W BER A
ertc_flag_get SRR ERAS
ertc_flag_clear ] AR A

ertc_bpr_data_write

KRS AN bt dE # fr 4 (BPR)

ertc_bpr_data_read

M R # fr s (BPR) BEIUCER

¥ ertc_num_to_bcd

FHEAER T K # ertc_num_to_bed

#* 144. B ertc_num_to_bced

mHE R
A€ ertc_num_to_bcd
PR E R Y uint8_t ertc_num_to_bcd(uint8_t num);
Digefliid 74y BCD i
MANSHA num: R
it 24 7
IR [FIME %t Rif¥) BCD 74
SR kAT &
R FH R 2 ¥
A~

‘ ertc_num_to_bcd(12);

¥ ertc_bcd_to_num
NERAE T R ertc_bed_to_num

# 145. B¥ ertc_bed_to_num

T H ik
R ertc_bcd_to_num
R ER T uint8_t ertc_bcd_to_num(uint8_t bed);
Thredd BCD fil &4y H 7
MANSHA bed: 3441117 BCD i
it 25 7
iR [EME BCD o ¥ 45
So oAt 7
N - % 147 W - Wk 2.0.3
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5 H b
UL P
il

‘ ertc_bcd_to_num(0x12);

5.8.3 BK¥ ertc_write_protect_enable

N AR T K% ertc_write_protect_enable

# 146. XK ¥ ertc_write_protect_enable

B | E1:57)
PRI 44 ertc_write_protect_enable
PR Y void ertc_write_protect_enable(void);
ThRestiik S i Ui
MNZH T
i 24 ¥
R EME 7
Seth kAT 7
B R FH R 2 7
Bl

‘ ertc_write_protect_enable();

5.8.4 PR¥ ertc_write_protect_disable

NERHIA T R ertc_write_protect_disable

% 147. B¥ ertc_write_protect_disable

TiH ity
R ertc_write_protect_disable
R AR T void ertc_write_protect_disable(void);
DhRek 5 RA R M
MNZH T
a2 8 x
A IR 7
Sk ok AF x
W F R 2 7
2Nl

‘ ertc_write_protect_disable();

5.8.5 MK¥ ertc_wait_update
TR T BAEL ertc_wait_update

X 148. X ¥ ertc_wait_update

mH R
ZERAE ertc_wait_update
PR3 A error_status ertc_wait_update(void);

2022.11.15
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W H Ei::3%)
Thiefihik G A AT T E AR
HINSHA P
IR [EE SUCCESS: #fi#s HE#Hi ek
ERROR: F5 & 5545
S Ak 7
W F R 7
il

l ertc_wait_update();

5.8.6 ¥ ertc_wait_flag
NERFER T K%L ertc_wait_flag
* 149. B ertc_wait_flag
HH i35
R ertc_wait_flag
PR # 5 A error_status ertc_wait_flag(uint32_t flag, flag_status status);
b e eE P SEfbRE
NS flag: LA HbR
SR EY: flag 205 £ %S5 A VFIUE G
PN status: BAEFFIIFRERES, MbREIRE S status MR, BAHCS— B SEAEIX
B, EEFREREEL
USHT LI E H by . SET. RESET
fith 2% P
iR [ i SUCCESS: #r&RAREAL
ERROR: #5 & 55
SerhsktE P
B R P
flag
BLERRRE
ERTC_ALAWF_FLAG: e A TFAEA RV S A
ERTC_ALBWF_FLAG: 4P B Zf7as LU S hrid
ERTC_WATWF_FLAG: N T I 4 A7 A A RV B AR &
ERTC_TADJF_FLAG: 1) 1 e
ERTC_CALUPDF_FLAG: R {5 H o8 ibr
A~
\ ertc_wait_flag(ERTC_ALAWF_FLAG, RESET);
5.8.7 ¥ ertc_init_mode_enter

2022.11.15

T EHIR T K%L ertc_init_mode_enter

% 149 |
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5.8.8

5.8.9

2022.11.15

% 150. K% ertc_init_mode_enter

B H iR
A€ ertc_init_mode_enter
PR T error_status ertc_init_mode_enter(void);
Difeftig BEARI IR AR
NS 7
it 25 7
IR [EME SUCCESS: it AN#Ias
ERROR: AR BE NI
S okt 7
B R FH o 4 7
~Hl

‘ ertc_init_mode_enter();

¥ ertc_init_mode_exit

NERIA T KL ertc_init_mode_exit

# 151. B ertc_init_mode_exit

mHE R
A€ ertc_init_mode_exit
PR void ertc_init_mode_exit(void);
ThRestiid B AR AR
WMAZHA 7
it 24 7
IR [FIE &
SR kAT ¥
R FH R 2 &
A~

‘ ertc_init_mode_exit();

¥ ertc_reset
NERAE T R ertc_reset

% 152. H# ertc_reset

W H Eii:3o)

R ertc_reset

PR % A error_status ertc_reset(void);

ThRedtik 541 ERTC fT A i f-dn

HNSH 7

i 24 7

iR el SUCCESS: MZh&E i
ERROR: {1k

etk FAT o

B H R 4 o

# 150 W

hRA 2.0.3




[

AT32F415[E 4 FEBSP&Pack M FHIE S

Bl

l ertc_reset();

5.8.10 ¥ ertc_divider_set
NERFIA T PR ertc_divider_set

* 153. EK# ertc_divider_set

B | E1:57)

A EA ertc_divider_set

PR error_status ertc_divider_set(uint16_t div_a, uint16_t div_b);
Tk SIRISYEE, AMME(div_a + 1) * (div_b + 1) = ERTC_CLK #i%

B anfdi i 32768Hz fndf, 43 A{E ¥ &k diva = 127, div_b = 255

MAZHA

div_a: Zr4iids A, S 0~0x7F

MANSH 2 div_b: /3#5i% B, VU 0~Ox7FFF
LR 7
IR [l i SUCCESS: # &k
ERROR: # & %Ik
Sk AF 7
AR 7
il

| ertc_divider_set(127, 255);

5.8.11 ¥ ertc_hour_mode_set
AR T K% ertc_hour_mode_set

& 154. X ¥ ertc_hour_mode_set

TiH ity
ERAE ertc_hour_mode_set
R ER T error_status ertc_hour_mode_set(ertc_hour_mode_set_type mode);
DhRek NI R
MINZE mode: /MR
S &S5 mode I 2 %S4 o VU TE
25 W
iR [ElME SUCCESS: # &M
ERROR: % & &K
Je Rk AF W
W F R x
mode
ERTC_HOUR_MODE_24: 24 /Mg
ERTC_HOUR_MODE_12: 12 /pitt& =

2N

‘ ertc_hour_mode_set(ERTC_HOUR_MODE_24);

2022.11.15
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5.8.12 FR¥ ertc_date_set
FERFIAR T PAEL ertc_date_set

%+ 155. H# ertc_date_set

BiH iR
A EA ertc_date_set
PR AR R error_status ertc_date_set(uint8_t year, uint8_t month, uint8_t date, uint8_t week);
Difeftig wWEHM: £, A, H. E#
MWASHA year: 4, il 0~99
BINZH 2 month: I, Jiff 1~12
MINZH 3 date: M, JEH 1~31
NS 4 week: S, Yl 1~7
ot 28 x
i [A] 4 SUCCESS: WE Y
ERROR: # & &l

So oAt I
W F e 2 I

il

‘ ertc_date_set(22, 5, 26, 4);

5.8.13 ¥ ertc_time_set
FRME T R ertc_time_set

2022.11.15

% 156. ¥ ertc_time_set

TiH ity

ERAE ertc_time_set

R ER T error_status ertc_time_set(uint8_t hour, uint8_t min, uint8_t sec,
ertc_am_pm_type ampm);

Dhred WENE: &, 5. B, BRI A2 /8 HTFAFRO

MASHA hour: i, JEH 0~23

MANZH 2 min: 7}, JuF 0~59

MNSH3 sec: b, ju[l 0~59

MANSH A ampm: 12 /NI E2F RARREE (12 /N RERG 24 /N R G 0
Z P EAT: ampm T 21228 0 v IE T

25 7

AN SUCCESS: # &)
ERROR: # & &K

So oAt 7

W F R x

ampm

12 /NI B R BEE (12 /N RE R 24 /NI R TS5 990
ERTC_24H: 24 /Nif#gs (24 /NS S FH 240

ERTC_AM: 12 /pifigat, F.E

ERTC_PM: 12 /pMif#ga, N4

#1521 R4 2.0.3
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5.8.14

2022.11.15

Bl

| ertc_time_set(12, 1, 20, ERTC_24H);

¥ ertc_calendar_get
AR T K%L ertc_calendar_get

% 157. E# ertc_calendar_get

B | E1:57)

A EA ertc_calendar_get

PR void ertc_calendar_get(ertc_time_type* time);

ThRedtiid KBHP, W&EE. A Hy B8 W, . B EFTFF
WMASHA time: 150 ertc_time_type 287! ) 45 Mgtk

28 7

IR [EME 7

SR ok 7

e FH R 7

ertc_time_type* time
ertc_time_type 7F at32f415_ertc.h

typedef struct

{
uint8_t year;
uint8_t month;
uint8_t day;
uint8_t hour;
uint8_t min;
uint8_t Sec;
uint8_t week;
ertc_am_pm_type ampm;

} ertc_time_type;
year

., JuFE 0~99

month

H, JuH 1~12

day

H, JaH 1~31

week

B, YaE 1~7
hour

I, Vil 0~23

min

7y, TiH 0~59

sec

%, il 0~59

ampm

12 /NI EARR AR (12 AN R R, 24 /NIHR) R ERG 5R0), %R G TRERI(E AR

# 153
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ERTC_AM: 12 /hifigal, H L
ERTC_PM: 12 /hibigst, T4
N

l ertc_calendar_get(&time);

5.8.15 E ¥ ertc_sub_second_get
TR T BRE ertc_sub_second_get

* 158. E ¥ ertc_sub_second_get

B | E1:57)
ZiRA €A ertc_sub_second_get
PR Y uint32_t ertc_sub_second_get(void);
ThRestiid SRECHATIARS (54028 B AT HED
LN | 7
it 24 7
IR [EME BRI
SR okt 7
R FH R 2 7
il

‘ ertc_sub_second_get();

5.8.16 BK¥ ertc_alarm_mask_set
T EHIR T BB ertc_alarm_mask_set

& 159. E ¥ ertc_alarm_mask_set

| R

ERAE ertc_alarm_mask_set

R Y void ertc_alarm_mask_set(ertc_alarm_type alarm_x, uint32_t mask);
ThRedthiR VB I

alarm_x: [EfiEF;

ZREi: alarm_x 2 F 5 2 1% 2500 Y HUE V8
HNSH mask: [ B B

ZREN: mask 2 [ 2 %S0V BUE T

Wth 2%

iR [E{H

et

e P B 5
alarm_x

Kz BriEs
ERTC_ALA: % A
ERTC_ALB: [fl% B
mask

I 5 i 15
ERTC_ALARM_MASK_NONE: ABER, BT FBCARULEC, W R AT BT B G

off [ off | off | o

2022.11.15 # 154 | FRA 2.0.3
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ERTC_ALARM_MASK_SEC: BEMFD B, AULECAEDED, [WEhAFDERTE O
ERTC_ALARM_MASK_MIN: Bk o> 8h, ASUCECAr8h, WP AP Ie e
ERTC_ALARM_MASK_HOUR: GNP N U AN L NGB e S
ERTC_ALARM_MASK_DATE_WEEK: J5iiit HH#, ANUCHH A, [EhFn H T
ERTC_ALARM_MASK_ALL: FRil T, HSARITES, 1 Fb7= A — K
il

| ertc_alarm_mask_set(ERTC_ALA, ERTC_ALARM_MASK_NONE);

5.8.17 Hi¥ ertc_alarm_week_date_select
R T K% ertc_alarm_week_date_select

* 160. F % ertc_alarm_week_date_select

mHE Eiiipo
EiRA €A ertc_alarm_week_date_select
PR E R Y void ertc_alarm_week_date_select(ertc_alarm_type alarm_x,
ertc_week_date_select_type wk);
ThRestiid I b s TR s ik 426 B A/ 40
WMANSH alarm_x: [#hik#
ZR & alarm_x B 2 1% 28 0V IBUETE F
WASH 2 whk: [ B B A ik 4%
ZR T wk B E L2 ZSHRTFIUETEHE
it 24 7
IR A o
SR kAT &
R FH R 2 ¥
alarm_x
[l fife 4%

ERTC_ALA: [iifh A

ERTC_ALB: [ii% B

wk

I el 2L Y ] A ke 4%

ERTC_SLECT DATE: i%#tH #lE=R
ERTC_SLECT WEEK: %2 k=
A~

‘ ertc_alarm_week_date_select(ERTC_ALA, ERTC_SLECT_DATE);

5.8.18 E¥ ertc_alarm_set
FERFIAR T BREL ertc_alarm_set

* 161. B ertc_alarm_set

T H iR
ZERAEA ertc_alarm_set
R B T void ertc_alarm_set(ertc_alarm_type alarm_x, uint8_t week_date, uint8_t hour,

uint8_t min, uint8_t sec, ertc_am_pm_type ampm);
ThRestik T[] B

2022.11.15 % 1557 hA 2.0.3
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5.8.19

2022.11.15

W H i35

ENSH alarm_x: [ePiEFE
ZR & alarm_x & 5 2 1% S0 EUE VG

MNSH 2 week_date: HHimE 2H1, R¥E ertc_alarm_week_date_select() i Hk 2
HH#H: YER 1~31
B JuR 1~7

MASH 3 hour: B, JEH 0~23

MAZSH 4 min: 75, JEl# 0~59

WMANZH5 sec: b, JuHl 0~59

MASH 6 ampm: 12 /NI _E2F R SR (12 /N R R 24 /N R TG 600
ZR TN ampm & 78 2% SRR VFIVE G

i 24 ¥

IR [FH o

SR okt o

B R o

alarm_x

[ ¢

ERTC_ALA: % A
ERTC_ALB: [#l%l B
ampm

12 /NI B R BEE (12 /N RERLG 24 /N R TSR 200D
ERTC_24H: 24 /Mif#ga (24 /NiFifil R b S50

ERTC_AM: 12 /hipigst, H k-

ERTC_PM: 12 /Mif#gE, T4

N

‘ ertc_alarm_set(ERTC_ALA, 15, 8, 0, 0, ERTC_24H);

¥ ertc_alarm_sub_second_set

NERHIA T L ertc_alarm_sub_second_set

% 162. ¥ ertc_alarm_sub_second_set

| R

ERAE ertc_alarm_sub_second_set

R Y void ertc_alarm_sub_second_set(ertc_alarm_type alarm_x, uint32_t value,
ertc_alarm_sbs_mask_type mask);

Digeftiik Ak NI

MASHA

alarm_x: [i#hikH
ZR T alarm_x 75 & 5 2 1% S50V EUE VG

NS 2 value: WFHE, Vil 0~Ox7FFF
WMNSH 3 mask: [i% 5 E
ZpE: mask & B 2 %S He VFIUE G
i 25 7
R A 7
Je kAt 7
B FH R 2 i

% 156 | R4 2.0.3
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alarm_x

] e %6 4%

ERTC_ALA: jiilfh A

ERTC_ALB: [il4t B

mask

AP B A E
ERTC_ALARM_SBS MASK_ALL:

AULEEAY, i o 5 AP TE R

ERTC_ALARM SBS_MASK_14 1: WL SBS £7[0]
ERTC_ALARM_SBS_MASK 14 2: KLt SBS £i7[1:0]
ERTC_ALARM_SBS_MASK 14 3: Lt SBS £i7[2:0]
ERTC_ALARM_SBS_MASK 14 4: Lt SBS £7[3:0]
ERTC_ALARM_SBS_MASK 14 5. Lt SBS fi[4:0]
ERTC_ALARM_SBS_MASK 14 6: MLt SBS £i7[5:0]
ERTC_ALARM_SBS_MASK 14 7: MLt SBS £7[6:0]
ERTC_ALARM_SBS_MASK 14 8: MLt SBS £i7[7:0]
ERTC_ALARM_SBS_MASK 14 9: MLt SBS £i7[8:0]
ERTC_ALARM_SBS_MASK_14 10: ULt SBS £7[9:0]
ERTC_ALARM_SBS_MASK_14_11: ML SBS £7[10:0]
ERTC_ALARM_SBS_MASK_14 12:  HILit SBS £7[11:0]
ERTC_ALARM_SBS_MASK_14_13: ML}t SBS fi7[12:0]
ERTC_ALARM_SBS_MASK_14: LR SBS f7[13:0]
ERTC_ALARM_SBS_MASK_NONE:  JLfii SBS fi7[14:0]

~pl
‘ ertc_alarm_sub_second_set(ERTC_ALA, 200, ERTC_ALARM_SBS_MASK_NONE);

5.8.20 BKi# ertc_alarm_enable
NERIA T KL ertc_alarm_enable

% 163. ¥ ertc_alarm_enable

| Ei:1p%)
R ertc_alarm_enable
PR 3 error_status ertc_alarm_enable(ertc_alarm_type alarm_x, confirm_state
new_state);
Difedtiik I e e A
BWANSH alarm_x: [i#hik
ZR BT alarm_x & 5 212 S B RVFIRE T E
WA 2 new_state: [R&HMfFERA
ST LLER A 2 —: TRUE. FALSE
i =4 7
AN SUCCESS: # &)
ERROR: # & &K
SR kAT 7
R FH R p
alarm_x
i) b 6

2022.11.15 # 15T hRAs 2.0.3
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ERTC_ALA: [l A
ERTC_ALB: [il4t B
il

| ertc_alarm_enable(ERTC_ALA, TRUE);

5.8.21 ¥ ertc_alarm_get
NERAE T R ertc_alarm_get

2022.11.15

* 164. E# ertc_alarm_get

B | E1:57)

ZiRA €A ertc_alarm_get

PR Y void ertc_alarm_get(ertc_alarm_type alarm_x, ertc_alarm_value_type* alarm);
ThRestiid FRE B0

MAZHA

alarm_x: [#hik#

ZPEST: alarm_x B E 2 Z S e vFRUE L

MASH 2

alarm: #E[H ertc_alarm_value_type 2374 (K] 44 ¥ 14

frth 25

T

R EHME

Sk kAT

ek F e 4

of | ofl | ot

alarm_x
[ ife 1%
ERTC_ALA: [il%f A
ERTC_ALB: % B

ertc_alarm_value_type* alarm
ertc_alarm_value_type 7F at32f415_ertc.h

typedef struct
{
uint8_t
uint8_t
uint8_t
uint8_t
ertc_am_pm_type
uint32_t
uint8_t
uint8_t
} ertc_alarm_value_type;
day
Hi, o 1~31
hour
I, YuHl 0~23
min
5y, JElH 0~59
sec
, JalH 0~59

day;

hour;

min;

Sec;

ampm;

mask;

week date_sel;
week;

% 158 W
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ampm

12 /NI 2R R 2F (12 /DI R RL, 24 ANEHRI TR B0, %M R AT RERE I~
ERTC_AM: 12 /hipigst, H E
ERTC_PM: 12 /hibigst, T4

mask

I b B AL, 2R AT BRI IR

ERTC_ALARM_MASK_NONE:
ERTC_ALARM_MASK_SEC:
ERTC_ALARM_MASK_MIN:
ERTC_ALARM_MASK_HOUR:
ERTC_ALARM_MASK_DATE_WEEK:
ERTC_ALARM_MASK_ALL:

week_date_sel

AR, FTA BEERILES, BRI S BOH R
BEMOED B, AULECHDEH, PP AIAD S Ao 50
e N N o0 U R B i WS
T RN N NV N T NG TP S
B 139, ASULEC H 39, e H
BRI A, #AVLHES, 1 Ab A — K o

BRI IS R, iR e RERIE IR
ERTC_SLECT DATE: H =t
ERTC_SLECT WEEK: &z

week
M, JuHE 1~7
~Fl

| ertc_alarm_get(ERTC_ALA, &alarm);

5.8.22 pKi¥ ertc_alarm_sub_second_get
NI T K $ ertc_alarm_sub_second_get
% 165. E¥ ertc_alarm_sub_second_get
| Ei:1p%)
R ertc_alarm_sub_second_get
R Y uint32_tertc_alarm_sub_second_get(ertc_alarm_type alarm_x);
ThRedtik IRAT H B AE
N alarm_x: [#hik#
ZR BT alarm_x & 5 2 12 S HRVFIETEE
it 25 7
R [BE I e
SR okt 7
e FH R 2 7
alarm_x
] 6
ERTC_ALA: [il%f A
ERTC_ALB: [fil%t B
N
‘ ertc_alarm_sub_second_get(ERTC_ALA);
5.8.23 E¥ ertc_wakeup_clock_set
T AR T K% ertc_wakeup_clock_set
2022.11.15 - - % 159 | - T FRAs 2.0.3
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* 166. K% ertc_wakeup_clock_set

BiH iR

A€ ertc_wakeup_clock_set

PR T void ertc_wakeup_clock_set(ertc_wakeup_clock_type clock);
Thegfik I PR M R 8 B e

HNZH clock: P & I 25 I 4

S EAT: clock b B 2 %24 s v BUE T

Hth 2% 7

A EIf ) P

Se kg AF x

iR H B 2 7
clock

NG i 7 P 25 P e

ERTC_WAT CLK_ERTCCLK_DIV16: ERTC_CLK /16
ERTC_WAT CLK_ERTCCLK_DIV8: ERTC _CLK/8

ERTC_WAT CLK_ERTCCLK_DIV4: ERTC _CLK/4

ERTC_WAT CLK_ERTCCLK_DIV2: ERTC_CLK/2

ERTC_WAT CLK_CK_B_16BITS: CK B (1Hz H /i), Mufifit#i{§ = ERTC_WAT
ERTC_WAT CLK _CK_B_17BITS: CK_B (1Hz Hit#h), Mufifit%#{H = ERTC_WAT + 65535
il

‘ ertc_wakeup_clock_set(ERTC_WAT_CLK_CK_B_16BITS);

5.8.24 ¥ ertc_wakeup_counter_set

IR T B %L ertc_wakeup_counter_set

* 167. X% ertc_wakeup_counter_set

| R
ERAE ertc_wakeup_counter_set
R Y void ertc_wakeup_counter_set(uint32_t counter);
Difedtiik WE MR T A E
LN | counter: P TTHEHE, 0 0~OxFFFF
i 24 7
IR [FIME 7
SR kAT ¥
R FH e 4 7
N

‘ ertc_wakeup_counter_set(Ox7FFF);

5.8.25 PR¥ ertc_wakeup_counter_get

NRAIA T BAEL ertc_wakeup_counter_get

# 168. X ¥ ertc_wakeup_counter_get
| iR

ertc_wakeup_counter_get

2022.11.15
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W H i)
PR uint16_t ertc_wakeup_counter_get(void);
Tifeftig BN A
NS 7
i 24 ¥
12 [EME M v A A E
etk kAT ¥
B H R 4 ¥
~Hl

l ertc_wakeup_counter_get();

5.8.26 ¥ ertc_wakeup_enable
NERHIA T R ertc_wakeup_enable

* 169. EK# ertc_wakeup_enable

TiH iR

efe ertc_wakeup_enable

BRI 2R Y error_status ertc_wakeup_enable(confirm_state new_state);
Thread ISR T2 5 I 45 i E

WS new_state: M E I 35 HEIR

BZH LRI E Hh 2 —: TRUE. FALSE

24 7

IR [l i SUCCESS: # &)
ERROR: # & %Ik

S AF 7

U FH R 7

il

‘ ertc_wakeup_enable(TRUE);

5.8.27 EKi¥ ertc_smooth_calibration_config
NEHR T i # ertc_smooth_calibration_config

& 170. E# ertc_smooth_calibration_config

2022.11.15

T H Ei: 5

R34 ertc_smooth_calibration_config

PR 3 A error_status ertc_smooth_calibration_config(ertc_smooth_cal_period_type period,
ertc_smooth_cal_clk_add_type clk_add, uint32_t clk_dec);

Thegfig W E PR R

MASHA

period: 5 & A
ZREi: period &8 £ %S HAVFIVE G

MANSH 2 clk_add: i ERTC CLK

S & AT clk_add £ [ 55 2% 240 o VU Y
MWNSH3 clk_dec: /> ERTC CLK ¥, {5 0~511
i 24 7

#1611
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5.8.28

5.8.29

2022.11.15

W H Ei::3%)

ST SUCCESS: # &)
ERROR: # & %Ik

S Ak 7

W F R 7

period

12 HE JE

ERTC_SMOOTH_CAL_PERIOD 32: 32 ¥ i
ERTC_SMOOTH_CAL_PERIOD 16: 16 ###E ]
ERTC_SMOOTH_CAL_PERIOD_8: 8 Fhisik A 1]

clk_add

1hn ERTC CLK

ERTC_SMOOTH_CAL_CLK_ADD _0: Ti#fE
ERTC_SMOOTH_CAL_CLK_ADD_512: #4512 4~ ERTC_CLK
il

‘ ertc_smooth_calibration_config(ERTC_SMOOTH_CAL_PERIOD_32, ERTC_SMOOTH_CAL_CLK_ADD_0, 511);

¥ ertc_coarse_calibration_set
NEHIA T K # ertc_coarse_calibration_set

# 171. B ertc_coarse_calibration_set

TiH iR
A EA ertc_coarse_calibration_set
Eap g it error_status ertc_coarse_calibration_set(ertc_cal_direction_type dir, uint32_t
value);
DhRek BEE R A v
MNZH dir: AL
ZpEA . dir B E 2 S HTFIETE
MINSH 2 value: RHEME, JilH 0~31
it 25 W
AL SUCCESS: # & )
ERROR: #{# KK
Sk ok AF x
B H R 2 7
dir
REHETT IF)

ERTC_CAL_DIR_POSITIVE: FEf&iE
ERTC_CAL DIR_NEGATIVE: ki
N

‘ ertc_coarse_calibration_set(ERTC_CAL_DIR_POSITIVE, 10);

K% ertc_coarse_calibration_enable

R4 T R H ertc_coarse_calibration_enable

#1621
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% 172. ¥ ertc_coarse_calibration_enable

BiH iR
A€ ertc_coarse_calibration_enable
PR 2 A error_status ertc_coarse_calibration_enable(confirm_state new_state);
Thegfik HRE R HE A e
MANZEA new_state: FHMSEE PR UEMFREIRA
S HOT LR E Hh 2 —: TRUE. FALSE
Hth 2% 7
IR [F{H SUCCESS: W ERY)
ERROR: # & &K
Se kg AF 7
iR H B 2 7
Nl

‘ ertc_coarse_calibration_enable(TRUE);

5.8.30 K% ertc_cal_output_select

TRAHER T KH ertc_cal_output_select

5.8.31

2022.11.15

#® 173. B ertc_cal_output_select

mHE R

A€ ertc_cal_output_select

R E R Y void ertc_cal_output_select(ertc_cal_output_select_type output);
ThRestiik R v U 4

WMANSHA output: ik HIE

ZEET: output & B £ %S 80 VFIUETE

it 24 7

R [EME 7

SR kAT ¥

R FH R 2 ¥
output
A2 1 i U

ERTC_CAL_OUTPUT_512HZ:
ERTC_CAL_OUTPUT_1HZ:

Bl

i 512Hz
i 1Hz

‘ ertc_cal_output_select(ERTC_CAL_OUTPUT_1HZ);

B ¥ ertc_cal_output_enable

NEHIR T % ertc_cal_output_enable

# 174. B¥ ertc_cal_output_enable

T H ik

R ertc_cal_output_enable

R B T void ertc_cal_output_enable(confirm_state new_state);
Thredk T AL B

# 163
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5.8.32

BH

[P

MWASHA

new_state: KM H RN
ZSHTLUER H 2 —: TRUE. FALSE

it 25 x
iR el x
Sk kAT 7
e F pa x
Bl

l ertc_cal_output_enable(TRUE);

E ¥ ertc_time_adjust
NRHIA T R ertc_time_adjust

* 175. E¥ ertc_time_adjust

T H iR

ef e ertc_time_adjust

BRI 25 Y error_status ertc_time_adjust(ertc_time_adjust_type add1s, uint32_t decsbs);
Thread VA EZ S 1)

LN 2|

add1s: FrGINEE
ZRFEY: add1s B UE 2 ZSH v UE e

WANS¥ 2 decsbs: /> H I AV {E i FEl 0~OX7FFF

fith 2% P

iR [A{E SUCCESS: # & I
ERROR: & &k

SerhsktE P

e P B 5 P

add1s

FoHg i &

ERTC_TIME_ADD NONE: T

ERTC_TIME_ADD_1S: Hma #

il

‘eﬁc_ﬁme_amusKERTC_TMAE;ADD_1S,254x

5.8.33 E¥ ertc_daylight_set
FERFIAR T BAEL ertc_daylight_set

2022.11.15

% 176. K% ertc_daylight_set

W H iR

ZERAEA ertc_daylight_set

R Y void ertc_daylight_set(ertc_dst_operation_type operation, ertc_dst_save_type
save);

Digeflid W B H A

WMANSHA operation: X A% B ##E
Z W= i: operation £ £ %S o vrIUEEH

#1641 R4 2.0.3
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5.8.34

5.8.35

2022.11.15

W H i)
WASH 2 save: H A {RIEHERAE
ZR &N save BT 21 ZSHAVFIUEIEH
i 24 ¥
12 [EME ¥
etk AT ¥
B H R 4 ¥
operation
H A B A

ERTC_DST_ADD_1H:
ERTC_DST _DEC_1H:
save

B A ORAFHAE
ERTC_DST_SAVE_0:
ERTC_DST_SAVE_1:
il

901 1 /I
Wb 1 N

BLE CTRL & {741 BPR A4 0
BE CTRL # {741 BPR fZ{H5 1

\ ertc_daylight_set(ERTC_DST_ADD_1H, ERTC_DST_SAVE_1);

% ¥ ertc_daylight_bpr_get

MR T Rk ertc_daylight_bpr_get

F 177. E¥ ertc_daylight_bpr_get

T H iR
R4 ertc_daylight_bpr_get
R AR T uint8_t ertc_daylight_bpr_get(void);
Dhred SREUE A Bt At v 3 7 A7 2% (CTRL #4728 1) BPR £i0) 1MA
MNZH I
it 25 W
A IR 5 A B A B R W A 2% (CTRL #4728 1) BPR A1) A
Sk ok AF x
W F R 2 7
Nl

‘ ertc_daylight_bpr_get();

¥ ertc_refer_clock_detect_enable

IR T k% ertc_refer_clock_detect_enable

£ 178. ¥ ertc_refer_clock_detect_enable

W H iR

ZERAEA ertc_refer_clock_detect_enable

R T error_status ertc_refer_clock_detect_enable(confirm_state new_state);
Digefliid 2 I ke A A

MANSHA

new_state: KT BEIR A
ST LUERH 2 —: TRUE. FALSE

% 1651
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5.8.36

5.8.37

2022.11.15

W H Ei::3%)
24 x
IR A4S SUCCESS: # & &)
ERROR: 1% & K
S AF 7
W F R 7
il

‘ ertc_refer_clock_detect_enable(TRUE);

B3 ertc_direct_read_enable

NFRAIAR T R EL ertc_direct_read_enable

* 179. E ¥ ertc_direct_read_enable

TiH iR

Refe ertc_direct_read_enable

BRI AR Y void ertc_direct_read_enable(confirm_state new_state);
Thread B IO A fl RE

LN 2|

new_state: BB FRRIRTE
ZSHPLLIEECE Hz —: TRUE. FALSE

it 25 x

iR [ElE x

k2K x

W e K x
N

‘ ertc_direct_read_enable(TRUE);

¥ ertc_output_set
NERIIA T L ertc_output_set

% 180. H% ertc_output_set

| R

R ertc_output_set

PR3 void ertc_output_set(ertc_output_source_type source, ertc_output_polarity_type
polarity, ertc_output_type type);

Difeftiik WEIF Y, PC13 5] _ L5 H Fi 4

MASHA

source: fH LR
SR FE: source T B 2 1% S0 UV HUE TE

WANSH 2 polarity: it 7HE

ZpES . polarity #2142 Ao VFIUE I
WMANZH3 type: fiHZAY

ZHET: type & b TE 2 1% S H A VFIUE Y6
EhRE R o
R A 7
Je kAt 7

% 166 R4 2.0.3
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i H i35

iR H B 2 7

source

i 4 P

ERTC_OUTPUT_DISABLE: b R pA
ERTC_OUTPUT_ALARM_A: R A SR
ERTC_OUTPUT_ALARM_B: R B F4F
ERTC_OUTPUT_WAKEUP: Yy o <A
polarity

i A

ERTC_OUTPUT POLARITY_HIGH: 4KAEHMET2E, MmdT
ERTC_OUTPUT POLARITY_LOW: M4KAEHEMETZE, HHicdT

type

i 1 2R

ERTC_OUTPUT_TYPE_OPEN_DRAIN: AR/ kel
ERTC_OUTPUT_TYPE_PUSH_PULL: A S tH
il

ertc_output_set(ERTC_OUTPUT_ALARM_A, ERTC_OUTPUT_POLARITY_HIGH,
ERTC_OUTPUT_TYPE_PUSH_PULL):

5.8.38 KKi¥ ertc_timestamp_valid_edge_set
NEMIA T K ertc_timestamp_valid_edge_set

& 181. E ¥ ertc_timestamp_valid_edge_set

| Ei:1p%)
ERAE ertc_timestamp_valid_edge_set
R Y void ertc_timestamp_valid_edge_set(ertc_timestamp_valid_edge_type edge);
Difedtiik T B I T A A RO
MANSHA edge: [N BB A ROLIE
ZFET: edge b TE 2 1% S8 0 v IUE T
it 24 7
R [EME ¥
SR kAT ¥
R FH R 2 ¥
edge
I PR RS I 53 s
ERTC_TIMESTAMP_EDGE_RISING: TR
ERTC_TIMESTAMP_EDGE_FALLING: R R
N

‘ ertc_timestamp_valid_edge_set(ERTC_TIMESTAMP_EDGE_RISING);

5.8.39 ¥ ertc_timestamp_enable
NERHIR T B E ertc_timestamp_enable

2022.11.15 16T hRAs 2.0.3
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5.8.40

2022.11.15

% 182. H# ertc_timestamp_enable

BiH iR
A€ ertc_timestamp_enable
PR T void ertc_timestamp_enable(confirm_state new_state);
Thegfik IS [ ek A
LN 2| new_state: I [JEAFRERA
S HOT LR E Hh 2 —: TRUE. FALSE
Hth 2% 7
A EIf ) P
Se kg AF 7
iR H B 2 7
Nl

‘ ertc_timestamp_enable(TRUE);

B ¥ ertc_timestamp_get
FERAFER T K H ertc_timestamp_get

#* 183. K ¥ ertc_timestamp_get

mHE R

A€ ertc_timestamp_get

PR void ertc_timestamp_get(ertc_time_type* time);
ThRestiid SRIU [7)385%

PNe = | time: 15[ ertc_time_type M [ 45 ¥y 4

it 24 7

IR [FIE 7

SR kAT 7

R FH R 2 &

ertc_time_type* time
ertc_time_type 7f at32f415_ertc.h

typedef struct

{
uint8_t year;
uint8_t month;
uint8_t day;
uint8_t hour;
uint8_t min;
uint8_t Sec;
uint8_t week;

ertc_am_pm_type ampm;
} ertc_time_type;
year
M, i 0~99
month
H, el 1~12
day

% 168

hRA 2.0.3



<[

5

AT32F415[E 4 FEBSP&Pack M FHIE S

5.8.41

5.8.42

2022.11.15

H, Jul 1~31
week

2], JalH 1~7
hour

I, YuHl 0~23
min

7y, JuH 0~59
sec

¥, JEH 0~59
ampm

12 /NI EARR AR (12 AN TR AR, 24 /NI R ERG R0, %K

AT REMIE N

o

ERTC_AM: 12 /hipigst, H -
ERTC_PM: 12 /hipigst, T4

N

‘ ertc_timestamp_get(&time);

¥ ertc_timestamp_sub_second_get
NI T K # ertc_timestamp_sub_second_get

* 184. E ¥ ertc_timestamp_sub_second_get

mHE R
MR ertc_timestamp_sub_second_get
PR uint32_t ertc_timestamp_sub_second_get(void);
Difedtiik SRE T [
MANSHA 7
it 24 7
R [BE IR ) A
SR ok 7
R FH R 2 7
A~

‘ ertc_timestamp_sub_second_get();

¥ ertc_tamper_pull_up_enable

T EHIR T B % ertc_tamper_pull_up_enable

% 185. H# ertc_tamper_pull_up_enable

W H iR
ZERAE ertc_tamper_pull_up_enable
R Y void ertc_tamper_pull_up_enable(confirm_state new_state);
ThRedtik NAZ 5] By B LA R
MINZE new_state: A2 5| HI_L 4 EBAE AR A
ZZHA LLiEE Hih 2 —: TRUE. FALSE
i 24 T
IR [EME e
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5.8.43

5.8.44

2022.11.15

BH EiEp)

PSS ¥

ek i ek % x
Bl

‘ ertc_tamper_pull_up_enable(TRUE);

B % ertc_tamper_precharge_set

NI T ¥ ertc_tamper_precharge_set

% 186. ¥ ertc_tamper_precharge_set

&
D
- | HE

B | Hid
PRI 4 ertc_tamper_precharge_set
PR void ertc_tamper_precharge_set(ertc_tamper_precharge_type precharge);

=
o
[aNay
Bt
[

BB NI T BRI, A %% ertc_tamper_pull_up_enable f§f 7 A2 L
PSS, A E TS R TR

LN 2|

precharge: A2 5| 1T 7 T [H]
Z:FFAT: precharge 7 5 £ 1% 24 o v BUE YE H

it 25

iR [ElE

Sk kAT

Wi F e

off | ol | ofl | et

precharge

NAR 5] AT 7S HLI ]

ERTC_TAMPER_PR_1_ERTCCLK:
ERTC_TAMPER_PR_2_ERTCCLK:
ERTC_TAMPER_PR_4_ERTCCLK:
ERTC_TAMPER_PR_8_ERTCCLK:

N

TiFE H A 18]y 1 4~ ERTC_CLK.
7S HL B 18]y 2 4~ ERTC_CLK.
78 HL B 18]y 4 4~ ERTC_CLK.
78 HL B 18]y 8 4~ ERTC_CLK.

‘ ertc_tamper_precharge_set(ERTC_TAMPER_PR_2_ERTCCLK);

E ¥ ertc_tamper _filter_set

MR T R ertc_tamper_filter_set

% 187. H¥ ertc_tamper_filter_set

T H ik

R ertc_tamper _filter_set

R ER T void ertc_tamper_filter_set(ertc_tamper_filter_type filter);
Dhretd BB NAZUEBI 1)

MASHA

filter: AR &P [H]
SR FE: filter 5 ¥ 2 %S4 R BUETE

fnth 25

¥

iR [EME

Se koKt

e FH e 2

off | ofl | et

170 hA 2.0.3
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filter
NS

5.8.45

ERTC_TAMPER_FILTER_DISABLE: TGy

ERTC_TAMPER _FILTER 2: &E%: 2 UCKHEB R, HIENZFMHRAE
ERTC_TAMPER_FILTER 4: %E4: 4 CRFEAR, HENMZFHM4RAE
ERTC_TAMPER _FILTER 8: %428 UCKHEA R, HENZFMHRAE
il

ledqjampe[jMeL§eKERTC_TAMPER_HLTER_2x

BR¥ ertc_tamper_detect_freq_set
FRFE T RE ertc_tamper_detect_freq_set

* 188. H# ertc_tamper_detect_freq_set

mHE R

efe ertc_tamper_detect_freq_set

R Y void ertc_tamper_detect_freq_set(ertc_tamper_detect_freq_type freq);
ThRestiid s UNGE Rl ET RS

BMINSH

froq: NEKIIHIE
BT freq M T ZBYA VPRI

frth 25

T

5.8.46

R EHME

k2K

of | off | ot

Wik F e 4

freq

N2 oRlETES

ERTC_TAMPER_FREQ_DIV_32768: ERTC_CLK/ 32768
ERTC_TAMPER_FREQ_DIV_16384: ERTC_CLK/ 16384
ERTC_TAMPER_FREQ_DIV_8192: ERTC_CLK /8192
ERTC_TAMPER_FREQ_DIV_4096: ERTC_CLK /4096
ERTC_TAMPER_FREQ_DIV_2048: ERTC_CLK /2048
ERTC_TAMPER_FREQ_DIV_1024: ERTC_CLK /1024
ERTC_TAMPER_FREQ_DIV_512: ERTC_CLK /512
ERTC_TAMPER_FREQ_DIV_256: ERTC_CLK /256
~Hl

‘ ertc_tamper_detect_freq_set(ERTC_TAMPER_FREQ_DIV_512);

BR% ertc_tamper_valid_edge_set
NRAIAR T R EL ertc_tamper_valid_edge_set

% 189. H# ertc_tamper_valid_edge_set

HH iR
ZERAE ertc_tamper_valid_edge_set
R Y void ertc_tamper_valid_edge_set(ertc_tamper_select_type tamper_x,

ertc_tamper_valid_edge_type trigger);

BB NRAG A Rl i

2022.11.15
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5.8.47

5.8.48

2022.11.15

W H i35
WANSH tamper_x: Af2ik#%
ST tamper_x &R B 2 ZSH R FIUEEH
NS 2 trigger: A RAG AT ROLHE
ZRFET: trigger 2 R E 2 1% SH R P IUETE FE
i 25 7
R [EME 7
ST 7
e F R 7
tamper_x
NS
ERTC_TAMPER _1: AfZ#il 1
trigger
NAZ AN R0
ERTC_TAMPER_EDGE_RISING: A
ERTC_TAMPER_EDGE_FALLING: TRV
ERTC_TAMPER_EDGE_LOW: K
ERTC_TAMPER_EDGE_HIGH: = HLF
il

\ ertc_tamper_valid_edge_set(ERTC_TAMPER_1, ERTC_TAMPER_EDGE_RISING);

¥ ertc_tamper_timestamp_enable

TNEAIA T B # ertc_tamper_timestamp_enable

% 190. ¥ ertc_tamper_timestamp_enable

TiH ity

R ertc_tamper_timestamp_enable

PR AR void ertc_tamper_timestamp_enable(confirm_state new_state);
Dhred FAENAZ AR, P2 A AR e A e

MINSE

new_state: KAENRHEMR, FoAR RIELDIREMEREIRAS
ESHAT LR H 2 —: TRUE. FALSE

28 ¥

R EHME x

IS S ¥

e F e 2 x
2N

‘ ertc_tamper_timestamp_enable(TRUE);

i ¥ ertc_tamper_enable

T AR T K% ertc_tamper_enable

x 191. X ¥ ertc_tamper_enable

BH

R

A

ertc_tamper_enable

F A2 1 hA 2.0.3
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W H i35
PR void ertc_tamper_enable(ertc_tamper_select_type tamper_x, confirm_state
new_state);
Difeftig NAZ A A e
MANZEA tamper_x: AZikFf
ZR T tamper_x & [# 5 2 %S M AR VFIUE G
MINSH 2 new_state: AZRGM{E RS
SZHOT LLER A Hh 2 —: TRUE. FALSE
i 24 ¥
12 [EME ¥
etk AT o
R FH o 4 p
tamper_x
N2
ERTC_TAMPER _1: Af2#6ill 1
~pl

‘ ertc_tamper_enable(ERTC_TAMPER_1, TRUE);

5.8.49 ¥ ertc_interrupt_enable

NERHIA T R ertc_interrupt_enable

* 192. ¥ ertc_interrupt_enable

T H iR

R ertc_interrupt_enable

PR AR void ertc_interrupt_enable(uint32_t source, confirm_state new_state);
Thegsmiik o A

source: s RE M) TR

Z:E5: source B T £ %S H A VFIMETEHE
new_state: HWIfERRRES
ZZHOT LB E Kbz —: TRUE. FALSE

MASHA

Hith 2% %

3R [ {1 %
S At %
YA P B 8 %
source

FREASERE ) A BT

ERTC_TP_INT: A {2l b
ERTC_ALA_INT: [l%h A iy
ERTC_ALB_INT: [l%h B i
ERTC_WAT INT: i i 5% e
ERTC_TS_INT: /a6
i

‘ ertc_interrupt_enable(ERTC_TP_INT, TRUE);

2022.11.15
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5.8.50 BER¥ ertc_interrupt_get
NERFIAR T PRAEL ertc_interrupt_get

% 193. E# ertc_interrupt_get

B H iR

A EA ertc_interrupt_get

PR T flag_status ertc_interrupt_get(uint32_t source);
Difettid RIPWHE RS

MWASHA

source: FRFIRICIRAS 11 B
Z R EY: source W £ 1% 53 o BUE L H

fith 250 T
38 [Al{H flag_status: FrEIRZ
ZAE NP2 —: SET. RESET
Serh skt P
A P o P
source
HH TR
ERTC TP_INT: A2
ERTC_ALA_INT: [#%h A ik
ERTC_ALB_INT: [#% B H1#7
ERTC_WAT_INT:  mafi sz if 2% o 7
ERTC_TS_INT:  If[a/&k by
il

‘ ertc_interrupt_get(ERTC_TP_INT);

5.8.51 Ki¥ ertc_flag_get
NRIIR T REL ertc_flag_get

* 194. X% ertc_flag_get

| R

ERAE ertc_flag_get

PR3 flag_status ertc_flag_get(uint32_t flag);
Digefliid IREUR EADIRAS

MASHA

flag: TEIRELRA bR £ 1545
LSRR I flag

i 24 7
IR A flag_status: FrENHPRES
ZREMER yHrhz —: SET. RESET
So okt 7
R FH eR 4 7
flag

AT EARBUIRES AR &, KT 252 5

ERTC_ALAWF_FLAG: e A VS bR

ERTC_ALBWF_FLAG: i B R VF S bR

ERTC_WATWF_FLAG: T R BN B8 2 A7 28 RV B AR
ZEZ.11.15 - - =/ 174 W -
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ERTC_TADJF_FLAG: ) 4 5 A
ERTC_INITF_FLAG: H iwiiatehs
ERTC_UPDF_FLAG: H [ 58 b i
ERTC_IMF_FLAG: WG AR &
ERTC_ALAF_FLAG: R A brE
ERTC_ALBF_FLAG: W5 B bri&
ERTC_WATF_FLAG: e P 7 ) 2 A 7
ERTC_TSF_FLAG: I [ BbR
ERTC_TSOF_FLAG: I [ ke A 7
ERTC_TP1F_FLAG: NAZHEI 1 A5 &
ERTC_TP2F_FLAG: NAZHEIM 2 A5 &
ERTC_CALUPDF_FLAG:  FE{E ¥ H s iibr &

N

‘ ertc_flag_get(ERTC_TP1F_FLAG);

5.8.52 ¥ ertc_flag_clear
TR T R ertc_flag_clear

* 195. EK ¥ ertc_flag_clear

mHE Eiiipo
R ertc_flag_clear
PR E R Y void ertc_flag_clear(uint32_t flag);
ThRestiid TE RS B AL
MASHA flag: FREBRIIARELLE
ZSHEARR I flag

it 24 7
IR [E{H 7
SR ok 7
R FH R 2 7
flag
M T # R ZER RS IR E, LS B85
ERTC_ALAWF_FLAG: Heh A RS hRE
ERTC_ALBWF_FLAG: e B RSk
ERTC_WATWF_FLAG: N B 5 I 28 27 A7 2% R VF SR &
ERTC_TADJF_FLAG: N 1 1 #E b
ERTC_INITF_FLAG: H Bwiistehs &
ERTC_UPDF_FLAG: H 51 3Es &
ERTC_IMF_FLAG: WG A AR &
ERTC_ALAF_FLAG: w2 A b &
ERTC_ALBF_FLAG: i B br &
ERTC_WATF_FLAG: NG P I A 75
ERTC_TSF_FLAG: I ] bR
ERTC_TSOF_FLAG: N [A) B H AR
ERTC_TP1F_FLAG: AN 2 Ul I I T
ERTC_TP2F FLAG: NI 2 5

2022.11.15 - - #1751 - I FR7 2.0.3



U= AT32FA15[E fE FEBSP&Pack B H 18

ERTC_CALUPDF_FLAG: Akt o ¥ s b
~Fi

| ertc_flag_clear(ERTC_TP1F_FLAG);

5.8.53 Hi¥( ertc_bpr_data_write
TR T BREL ertc_bpr_data_write

* 196. EK I ertc_bpr_data_write

B | E1:57)
A€ ertc_bpr_data_write
PR void ertc_bpr_data_write(ertc_dt_type dt, uint32_t data);
ThRestiid RS N it IR A 28 (BPR)
LN | dt: IR A fr a8
ST dt BREZ ZSHAVEUE TG
LN | data: 32 %
it 24 7
IR [EME 7
Se kAT 7
B R FH R 2 7
dt
ol ar 47 ds

ERTC_DT1: ¥iEaifias 1
ERTC_DT2: #2517 as 2

ERTC_DT19: ¥ fias 19
ERTC_DT20: ¥#i#17-as 20
Bl

‘ ertc_bpr_data_write(ERTC_DT1, 0x12345678);

5.8.54 X¥{ ertc_bpr_data_read
NRIAR T PR EL ertc_bpr_data_read

 197. ¥ ertc_bpr_data_read

TiH ity
ZERAEA ertc_bpr_data_read
PR B T uint32_t ertc_bpr_data_read(ertc_dt_type dt);
Dhredd M A B 2 A 28 (BPR) Sz
HNZH dt: ¥ A fr a8
ZPEA . dt B E 2 S H T RUE T
it 25 7
IR [AME PR 3k PR 80 A7 e
Sk AF W
W F R 2 7
dt

2022.11.15 176 T hA 2.0.3
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Hdhs A7 9%
ERTC DT1: HiEa7% 1
ERTC_DT2: ¥ %158 2

ERTC_DT19: ¥Ear1E4% 19
ERTC_DT20: ¥iEa1£4% 20
il

| ertc_bpr_data_read(ERTC_DT1);

5.9  SMEFRT/EAER 2 (EXINT)

EXINT %5 f7 #5451 exint_type, & XT3 “at32f415_exint.h 41T :
[
* @brief type define exint register all
*/
typedef struct
{

} exint_type;

THREH T EXINT 7788015,

3 198. EXINT HFa 8%

TR i3}
inten T e A AE A
evten HAATRE A A28
polcfg1 W P B 2 4745 1
polcfg2 W P B 17 48 2
swirg Al R AT AT A
intsts IR A AR

TR H T EXINT ZF 785 508
% 199. EXINT BERR Ha Y

ke 3%
exint_reset ¥ EXINT Fir f Zr 7 a8k 52 B S ALE
exint_default_para_init 25 EXINT HI4E 4k 25 A AR I WA
exint_init EXINT #j451k
exint_flag_clear R E EXINT B ks 47
exint_flag_get BEHLEE EXINT B ks 47
exint_software_interrupt_event_generate B WA e AR
exint_interrupt_enable fHBELE E 1 EXINT A it
exint_event_enable eIk E ) EXINT FH4¢

5.9.1 E¥ exint_reset
NRME T PREL exint_reset

2022.11.15 ®ATT R
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5.9.2

5.9.3

2022.11.15

& 200. X% exint_reset

A 3%
A€ exint_reset
i gkt void exint_reset(void);
Difeftig # EXINT i e A a8 1 2 B = A2 H
WA 7
it 25 7
AL 7
S okt 7
T 1 FH R £ crm_periph_reset();
~Hl

‘ exint_reset ();

B ¥ exint_default_para_init

FEFR T K% exint_default_para_init

#* 201. B exint_default_para_init

A i3}
A€ exint_default_para_init
R E R Y void exint_default_para_init(exint_init_type *exint_struct);
ThRestiid 25 EXINT #4610 85 F A AT {E
WANSH exint_struct: F8IA exint_init_type XM 1R4E!
it 24 ¥
IR [FIE &
SoR kAt F R LA exint_init_type KA E
R FH R 2 &
Bl
exint_init_type exint_init_struct;
exint_default_para_init(&exint_init_struct);

¥ exint_init

NERAIA T KL exint_init

% 202. EF# exint_init

W H 3%
R exint_init
R ER T void exint_init(exint_init_type *exint_struct);
e ik EXINT #4616
BMINSH exint_init_type: 1§IH exint_init_struct 57 ({454t
i 24 p
2 [EE o
Sk kAT B L exint_init_type ZRAU A5 &=

2 178 |
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BH (P4
W F R 2 x

exint_init_type 7E at32f415_exint.h H5& X:

typedef struct

{
exint_line_mode_type line_mode;
uint32_t line_select;
exint_polarity _config_type line_polarity;
confirm_state line_enable;

} exint_init_type;

line_mode
PR R s =
EXINT_LINE_INTERRUPUT: A1tz

EXINT_LINE_EVENT: HARE
line_select

line &4+

EXINT_LINE_NONE: ANIEFAEAT line
EXINT_LINE_O: IEFE line0
EXINT_LINE_1: EFE linet
EXINT_LINE_21: EFE line21
EXINT_LINE_22: EFE line22
line_polarity

fih A W

EXINT_TRIGGER_RISING_EDGE: ETHE
EXINT_TRIGGER_FALLING EDGE:  FF&#y
EXINT_TRIGGER_BOTH_EDGE: TR BRSE R
line_enable

S RE/K I SE lines

FALSE: JXHIILE line;

TRUE: ffifgi&se line.

Bl

exint_init_type exint_init_struct;
exint_default_para_init(&exint_init_struct);
exint_init_struct.line_enable = TRUE;

exint_init_struct.line_mode = EXINT_LINE_INTERRUPUT;
exint_init_struct.line_select = EXINT_LINE_O;
exint_init_struct.line_polarity = EXINT_TRIGGER_RISING_EDGE;

exint_init(&exint_init_struct);

5.9.4 ¥ exint_flag_clear
TEIA T K E exint_flag_clear

2022.11.15 179 hA 2.0.3
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5.9.5

5.9.6

2022.11.15

% 203. E# exint_flag_clear

A ik
A€ exint_flag_clear
PR 2 A void exint_flag_clear(uint32_t exint_line);
Difeftig ERRIE R EXINT [ b b 47
MASH exint_line: line i%&#%
HUEYER: S3%81XH line_select 15
it 25 7
IR [EME 7
S okt 7
B R FH o 4 7
~pl

‘ exint_flag_clear(EXINT_LINE_O);

¥ exint_flag_get
TNRAIA T L exint_flag_get

+* 204. X¥ exint_flag_get

A i3}
PRI 44 exint_flag_get
PR flag_status exint_flag_get(uint32_t exint_line);
ThRestiik B EXINT 9 Wids &7
LIPNE exint_line: line i
GSHENREIR W line_select
it 24 ¥
IR [FIME flag_status: FrELHPRES
ZIREE Y2 —: SET, RESET.
SR kAT &
R FH R 2 ¥
Bl
flag_status status = RESET;
status = exint_flag_get(EXINT_LINE_O);

¥ exint_software_interrupt_event_generate

R MR T %L exint_software_interrupt_event_generate

# 205. E# exint_software_interrupt_event_generate

TiH ik
R exint_software_interrupt_event_generate
PR 2 A void exint_software_interrupt_event_generate(uint32_t exint_line);
Dhredd A W AR
MASH exint_line: line %%

# 180 W
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HiA ik
HUETEHE: Z%H1CH line_select
i 24 ¥
& [EME ¥
Jeth kAT ¥
B H R 4 ¥
il

l exint_software_interrupt_event_generate (EXINT_LINE_O0);

5.9.7 B# exint_interrupt_enable
NERIIA T R exint_interrupt_enable
% 206. K% exint_interrupt_enable
mA 3%
ef e exint_interrupt_enable
BRI 2R Y void exint_interrupt_enable(uint32_t exint_line, confirm_state new_state);
DhRedtiik {8 R 2 1 EXINT Hlk
WASH exint_line: line i%#%
EYEHE: S FI3CH line_select
WASH 2 new_state: {fifEnk>%H]
SZHOT LI A b2 — « FALSE, TRUE
it 24 7
IR [E{H 7
SR okt 7
Bl H R 2 7
~Hl
‘ exint_interrupt_enable (EXINT_LINE_O);
5.9.8 K ¥ exint_event_enable

T AR T K H exint_event_enable

 207. E# exint_event_enable

A iR
ZERAEA exint_event_enable
R Y void exint_event_enable(uint32_t exint_line, confirm_state new_state);
Digeftik fiiBei% 2 1 EXINT Fi44

MASHA

exint_line: line %
WUETEH . S FICH line_select

NS 2 new_state: {fREE <]
ZSHA LB P2 — . FALSE, TRUE
it S5 ¥
iR [E A ¥
232.11.15 - - ® 181 | - - FRA 2.0.3
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5.10

2022.11.15

BH

(i)

PSS ¥

Wi F pa 4 7

Bl

‘ exint_event_enable (EXINT_LINE_0);

INFEHEH] 28 (FLASH)

FLASH % {73345 flash_type, & X T SCfFat32f415_flash.h™ il F -

/**
* @brief type define flash register all
*/

typedef struct

{

} flash_type;

NRAH T FLASH 27788 505 :

% 208. FLASH &85 M#E

Tk 32
flash_psr INAFPERR I PR 27 A7 20 A
flash_unlock DR AT A 801 2 A7 4
flash_usd_unlock IR R G5 f B 2 A 2
flash_sts AR A A7 48
flash_ctrl PRI ) 25 A7 25
flash_addr IN A7 bk 75 77 2%
flash_usd P RS EE 77 1748
flash_epps BBrmiE RS F AR
slib_sts0 A2 A PR DOIRES FAE 4 0
slib_sts1 IR 22 4 KRS Z A7 4% 1
slib_pwd_clr DRI 2 4 B DX B R ok 2 A7 2

slib_misc_sts

IN A 22 4 P X AR AS B A7 s

flash_crc_addr

N7 CRC R4 itk 75 47 4%

flash_crc_ctrl

INFF CRC U612 il 3 77 4%

flash_crc_chkr

[N{7 CRC I 45 a7 4%

slib_set_pwd

DR 22 4 R IX B R V5 B A7

slib_set_range

DA 22 4 R X M B B A7 2

em_slib_set

FAFY AT IX I 2 A PR [X L A A7 4%

btm_mode_set

JA R A DX AR 2 B A7 2

slib_unlock

IR A 2 4 IX MR A A i

THREH T FLASH R .

#1821

hRA 2.0.3




<[

5

AT32F415[E 4 FEBSP&Pack M FHIE S

5.10.1

2022.11.15

% 209. FLASH EERHRAS

R ik
flash_flag_get IREbR ERAS
flash_flag_clear BT EA bR E
flash_operation_status_get EAEIRFS IR CAFRIAAESR 1D
flash_operation_wait_for SRR TER (AFRIANAEER 1D
flash_unlock INAEAREL (PIEBINAZEER 1 F0 2)
flash_lock NAEBE (PEBINAZEER 1 F02)
flash_sector_erase i DX B
flash_internal_all_erase PN B R A4
flash_user_system_data_erase FA P 2R Guas DX HE B
flash_word_program INAER T iR
flash_halfword_program INAF A% T Y
flash_byte_program A% T T e
flash_user_system_data_program P 2908088 X gn e
flash_epp_set BRRgmiE R W E
flash_epp_status_get BRI AR IR IR SR
flash_fap_enable RS iak
flash_fap_status_get 7 IE] CRAFARZAS IR
flash_fap_high_level_enable e B = vy i fR
flash_fap_high_level_status_get TR T 1 ORAPAR S SRR
flash_ssb_set RGBT TTRE
flash_ssb_status_get REGHLE FIRESIR
flash_interrupt_enable INAE Hh TE B
flash_slib_enable LAPEX iR
flash_slib_disable GAPEX KR
flash_slib_state_get T4 g XCRAS IR
flash_slib_start_sector_get T4 B X T 46 s X 3R
flash_slib_datastart_sector_get T4 P DX H A X 4 et X 3R EX
flash_slib_end_sector_get T4 g X 4 R X R
flash_crc_calibrate INTE CRC K&
flash_boot_memory_extension_mode_enable | At & J& ZhFEFFAHS X Sk /8 N 42 TR AEfif X 5k
flash_extension_memory_slib_enable B EAFY R A7 Xt 22 4 X T e
flash_extension_memory_slib_state_get IR EAFY R A X 2 2 e X D ReR A
flash_em_slib_datastart_sector_get SR AR TR AE i X 22 4 P X U XS 4R e (X 50

¥ flash_flag_get
NERAFE T K%L flash_flag_get

x 210. XK ¥ flash_flag_get

BiH iR
ZERAE flash_flag_get
R T flag_status flash_flag_get(uint32_t flash_flag);
Difiedtiik RIS EALRAS
# 183 W A 2.0.3
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oA Wk
NS flash_flag: B HKHURA ks 4
LT X
& [EME flag_status: FrEAIPRES
ZREMER Nz —: SET, RESET.

ek kA ¥
B R A ¥

flash_flag

FRELRES bR &

FLASH OBF_FLAG INTEEAE I fr &

FLASH ODF_FLAG INAE A SE R bR &

FLASH_PRGMERR_FLAG
FLASH_EPPERR_FLAG
FLASH_USDERR_FLAG
il

flag_status status;

status = flash_flag_get (FLASH_ODF_FLAG);

DN G R A TR A5
NS R R AR S
FP 2R Gl DX R b i

5.10.2 ¥ flash_flag_clear
NERIA T % flash_flag_clear

% 211. B¥ flash_flag_clear

H iR
R flash_flag_clear
PR 2 B void flash_flag_clear(uint32_t flash_flag);
Dhred THERbR AL
LN flash_flag: FHiERRIUbR £ 1L4%
it 25 W
A IR 7
Sk ok AF x
W F R 2 7
flash_flag

AL BRIFPIR S bR &

FLASH_ODF_FLAG
FLASH_PRGMERR_FLAG
FLASH_EPPERR_FLAG
A~

INAF A 52 bR 35
A7 FE R AR 5
INAFHE S HHR bR &

‘ flash_flag_clear(FLASH_ODF_FLAG);

5.10.3 K% flash_operation_status_get

TR T A% flash_operation_status_get
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X 212. K¥ flash_operation_status_get

A 3%

A€ flash_operation_status_get

PR T flash_status_type flash_operation_status_get(void);

Difeftig RIERIMEIRAS

WA ¥

it 25 p

Y EIEEN BAEIRAS, 1ZSEEUIHIAR W, flash_status_type

S okt p

B R p
flash_status_type
FLASH_OPERATE_BUSY NP E T
FLASH_PROGRAM_ERROR N A7 i R i i
FLASH_EPP_ERROR N 5 R
FLASH_OPERATE_DONE N T8 %

FLASH_OPERATE_TIMEOUT N7 R

N

flash_status_type status = FLASH_OPERATE_DONE;
/* check for the flash status */
status = flash_operation_status_get();

5.10.4 K% flash_operation_wait_for

N R AR T BR%L flash_operation_wait_for

2022.11.15

* 213. X ¥ flash_operation_wait_for

A Ei:3%)
ERAE flash_operation_wait_for
R Y flash_status_type flash_operation_wait_for(uint32_t time_out);
Digeflid SEAF AT R AR
WmANZH time_out: SE4F [ I 18 Hi I 7]
ZZHUE flash.h L0 rbE ST #8030 R RGN I 1], PR4udtiR 0L flash_time_out
i 24 7
IR [F{E EAEIRTS, ZSHOFEAIHEIR I flash_status_type
SR kAT 7
R FH e 4 7
flash_time_out
ERASE_TIMEOUT PEBRER
PROGRAMMING_TIMEOUT gy e g
OPERATION_TIMEOUT — MR AR

Bl

/* wait for operation to be completed */
status = flash_operation_wait_for(PROGRAMMING_TIMEOUT);
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5.10.5 E¥ flash_unlock

NERAIAR T PR flash_unlock

* 214. E# flash_unlock

A 3%
A EA flash_unlock
gkt void flash_unlock(void);
ThRefR AU N 8 DR A A ) 2 A 2
WMANSH 7
it 25 7
AL 7
Skt 7
B o 4 7
~pl
‘ flash_unlock();
5.10.6 BK¥} flash_lock
NERAE T R flash_lock
#* 215. K ¥ flash_lock
A Eiti3%)
PRI 44 flash_lock
PR void flash_lock(void);
ThRedtik BIE P I AE R A A
LI L 7
it 24 7
IR [EI AR 7
Je kAt 7
e FH R 2 7
Bl
‘ flash_lock();

5.10.7 ¥ flash_sector_erase
IR T K%L flash_sector_erase

# 216. EH¥ flash_sector_erase

T H ik
R flash_sector_erase
PR B T flash_status_type flash_sector_erase(uint32_t sector_address);
Dhredd PRIRAR RE Huhk T 7 B DX R DN A7 500
PN sector_address: i ZEHERR AR X P EbE, 30 H G X LA ik
it 25 7
IR [EE BERAS, 1ZSEEYIREIA W flash_status_type
So oAt 7
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BiH i34
iR H B 2 7
2Nl
flash_status_type status = FLASH_OPERATE_DONE;
flash_unlock();
status = flash_sector_erase(0x08001000);

5.10.8 BKi¥} flash_internal_all_erase
N AR T K% flash_internal_all_erase

* 217. E# flash_internal_all_erase

A E1:57)
DA EA flash_internal_all_erase
PR flash_status_type flash_internal_all_erase(void);
ThRestiid P 9 A7 a0
WMANSH 7
i 24 7
IR [EE EAEIRTS, ZSHOFEYIHER I flash_status_type
Se kAT 7
B R F R 2 7
Bl

flash_status_type status = FLASH_OPERATE_DONE;

flash_unlock();

status = flash_internal_all_erase();

5.10.9 ¥ flash_user_system_data_erase
NEAIA T i # flash_user_system_data_erase

+ 218. BH flash_user_system_data_erase

TiH Eii:py
R flash_user_system_data_erase
R B T flash_status_type flash_user_system_data_erase(void);
Dhred B P R G X R
MANZH I
25 7
IR [EE BAERES, ZSHOEREIR W, flash_status_type
So oAt 7
W F R 7
TER: IZBRE S IRIF AT HIIN AT IR Y (FAP) HIRES, IXEEG I R 8 X T FAP Z ST HAR 2L
#o
2Nl
flash_status_type status = FLASH_OPERATE_DONE;
flash_unlock();
status = flash_user_system_data_erase();
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5.10.10

¥ flash_word_program

R AR T pREL flash_word_program

X 219. EK ¥ flash_word_program

BiH #HiR
PR EA flash_word_program
PR T flash_status_type flash_word_program(uint32_t address, uint32_t data);
Thegfik i — > T I HE B4R € kit
NSH address: ZafEffIHibE, 7 7xFE
NS 2 data: #mfEMERE
th =% 7
YL EN BABRE, ZSHEHHIAR N flash_status_type
Sk ok AF PRI PR PN AE B 2 254 2 OXFF 4 e VFgm iR
Bl H B 4 7
il

uint32_ti;

flash_unlock();

{
[* program 256 words */

for(l = 0; | < 256; i++)
{

flash_status_type status = FLASH_OPERATE_DONE;

status = flash_sector_erase(0x08001000);
if(status = FLASH_OPERATE_DONE)

status = flash_word_program(0x08001000 + i*4, i);

5.10.11

¥ flash_halfword_program

NRAIR T BB flash_halfword_program

 220. E# flash_halfword_program

A 3%}

R34 flash_halfword_program
R Y flash_status_type flash_halfword_program(uint32_t address, uint16_t data);
Digeftik AP I EEE B4R E bk
HNSH address: ZnfERIHbLE, 72N
HNSH 2 data: #mfEMEE
i 24 7
IR [FE BAERAS, ZSEOE4HER I flash_status_type
SR kAT iZ ik () N A7 HE A4 OXFF A e Vi gmfe
R FH R 4 e

il
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uint32_t i;

{

{

flash_unlock();
status = flash_sector_erase(0x08001000);
if(status = FLASH_OPERATE_DONE)

flash_status_type status = FLASH_OPERATE_DONE;

[* program 256 halfwords */
for(l = 0; | < 256; i++)

status = flash_halfword_program(0x08001000 + i*2, (uint16_t)i);

5.10.12 K% flash_byte program
NERIA T ¥ flash_byte_program

* 221. ¥ flash_byte_program

A i3}
A€ flash_byte_program
R Y flash_status_type flash_byte_program(uint32_t address, uint8_t data);
ThRestiik IR — AT EE B4R E sk
LN | address: 4mfR1 L
MANSH 2 data: #WIEHIEME
it 24 7
YL EN BERAS, 1ZSEEYHEIA W flash_status_type
SR kAT i I A7 B8 06 U OXFF A fe e
R FH R 2 7
A~

uint32_ti;

{

{

flash_status_type status = FLASH_OPERATE_DONE;
flash_unlock();
status = flash_sector_erase(0x08001000);

if(status = FLASH_OPERATE_DONE)

[* program 256 bytes */
for(l = 0; | < 256; i++)

status = flash_byte program(0x08001000 + i*2, (uint8_t)i);

5.10.13 ¥ flash_user_system_data_program

TR T pREL flash_user_system_data_program

2022.11.15
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R 222. K# flash_user_system_data_program

BiH #HiR
A€ flash_user_system_data_program
PR T flash_status_type flash_user_system_data_program (uint32_t address, uint8_t
data);
Thegfig G R — > RO B4R E B P R G X ik
NS address: ik
NS 2 data: #mfEMEHRE
th =% 7
Y EIEEN BAEIRAS, 1ZSEELIHIR W, flash_status_type
Skt ZHE 1 F P RGO B L RS DA A OXFF A R vr g A%
iR H B 2 7
Nl

{

flash_status_type status = FLASH_OPERATE_DONE;
flash_unlock();

status = flash_user_system_data_erase();

if(status = FLASH_OPERATE_DONE)

[* program user system data */

status = flash_user_system_data_program(0x1FFFF804, 0x55);

5.10.14 K% flash_epp_set

TFRAER T K flash_epp_set

* 223. X ¥ flash_epp_set

A 3%}
ERAE flash_epp_set
R Y flash_status_type flash_epp_set(uint32_t *sector_bits);
Digefliid T & HE bR g A O 4P
WmANZH *sector_bits: HERRIRFE ORI B X Hubi V6 Bl ¥4, B —hL0RY 4KB a1 B X,
G ARPRIRIIRX, ALE 1 RRIT 8N R b X R
it 24 7
IR [F{E EAEIRTS, ZSHOEAIHEIR I flash_status_type
SR kAT 7
R FH eR 4 7
N

flash_status_type status = FLASH_OPERATE_DONE;
uint32_t epp_val;
flash_unlock();
status = flash_user_system_data_erase();
if(status = FLASH_OPERATE_DONE)
{
epp_val = 0x00000001;
[* program epp */
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status = flash_epp_set(&epp_val);

5.10.15

¥ flash_epp_status_get

TR T R EL flash_epp_status_get

R 224. F¥¥ flash_epp_status_get

i H

Haik

H4

flash_epp_status_get

R | =

fe

void flash_epp_status_get(uint32_t *sector_bits);

J5
e

g
&

ARER R g A2 R PR S

BNSH

x

fnth 25

*sector_bits: 5 Frg i CRA B X bk FE SRR, B Az fR 9 4KB YU B X,
G AR RIRTIE X, AL E 1 RIRTF R xR R X R d

R EHME

T

P S

ek F e 2

x
x

Bl

uint32_t epp_val;
/* get epp status */

flash_epp_status_get(&epp_val);

5.10.16

B % flash_fap_enable

THAER T K% flash_fap_enable

+® 225. ¥ ¥ flash_fap_enable

A 3%}

ERAE flash_fap_enable

R Y flash_status_type flash_fap_enable(confirm_state new_state);

ThRedthiR e 2 7 1] PR 4

MINSH new_state: Mt & Uy {RFIRE

ZSHOTLLIEECE Hh 2 —: TRUE, FALSE.

it 24 7

IR [FE EAEIRTS, ZSHOEAIHEIR I flash_status_type

SR kAT 7

R FH eR 4 7
VLR IZERECEEIR T R R XA ARV 2 BT RFER M 2 5 T g B
F#o

N

flash_status_type status = FLASH_OPERATE_DONE;
flash_unlock();
status = flash_fap_enable(TRUE);
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5.10.17

¥ flash_fap_status_get

TR T R HL flash_fap_status_get

% 226. EK# flash_fap_status_get

A ik
A EA flash_fap_status_get
PR T flag_status flash_fap_status_get(void);
Difeflig SRILV) e GRS
MASH p
it 25 p
Y EIEEN flag_status: FRENLPRES
ZIREMER yH b2 —: SET, RESET.
SR okt o
B R o
~pl
flag_status status;
status = flash_fap_status_get();

5.10.18

K ¥ flash_fap_high_level_enable

NRAIAR T BB EL flash_fap_high_level_enable

% 227. BB¥ flash_fap_high_level_enable

iH ii7p%)

iy

flash_fap_high_level_enable

R | R
S
e

flash_status_type flash_fap_high_level_enable(confirm_state new_state);

Pic B e 0 ) fRA

S
> B
e
=5

new_state: FACE Ui fRIIIRE
ZSHAT LUER A 2 —: TRUE, FALSE.

i 24 7
IR [F{E BAEIRTS, ZSHOEAIHEIR W flash_status_type
Je skt 7
e FH R 2 7
A~

flash_status_type status = FLASH_OPERATE_DONE;
flash_unlock();

status = flash_fap_high_level_enable(TRUE);

5.10.19

¥ flash_fap_high_level_status_get

R T R HL flash_fap_high_level_status_get

# 228. K ¥ flash_fap_high_level_status_get

WA g
R flash_fap_high_level_status_get
R ER T flag_status flash_fap_high_level status_get(void);
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5.10.20

2022.11.15

BiH i34
TyRe ik SR BT T R OIRES
LN I
12 [EME flag_status: FrELIPRES
ZIREE Y H 2 —: SET, RESET.
Jo oAt x
Wi e 2 x
2Nl
flag_status status;
status = flash_fap_high_level_status_get();

¥ flash_ssb_set

NRIIA T R flash_ssb_set

*® 229. FK# flash_ssb_set

H iR
R flash_ssb_set
PR T flash_status_type flash_ssb_set(uint8_t usd_ssb);
Thread R A ]
LN usd_ssb: RAMEFTHE, RHASASHEBAEFNE, LARGHKELTEHAE.
K4 5E X ssb_data_define
a2 8 x
YL EN BERAS, 1ZSEEYIHEIA W flash_status_type
Sk ok AF x
Bl H R 2 7
ssb_data_define
type 1:

USD_WDT_ATO_DISABLE
USD_WDT_ATO_ENABLE
type 2:
USD_DEPSLP_NO_RST
USD_DEPSLP_RST

type 3:
USD_STDBY_NO_RST
USD_STDBY_RST

2Nl

&I EZNE 3K AE
&I E A shid g

N BRI AN AR A
BEN VR BE AR I 7 A2 B Ar

HBE AU G AN A 2 A
BEANRFHURE A 7 A R AL

flash_unlock();

{

flash_status_type status = FLASH_OPERATE_DONE;

status = flash_user_system_data_erase();
if(status = FLASH_OPERATE_DONE)

status = flash_ssb_set(USD_WDT_ATO_DISABLE | USD_DEPSLP_NO_RST | USD_STDBY_RST);
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5.10.21

¥ flash_ssb_status_get

TR T pRHL flash_ssb_status_get

x 230. F# flash_ssb_status_get

A ik
A EA flash_ssb_status_get
PR T uint8_t flash_ssb_status_get(void);
Difeftig RN R G E F RS
MASH p
it 25 p
Y EIEEN RAME 7H, ZEX R bit & X[ 5% ssb_data_define
Skt p
B R o
~pl
uint8_t ssb_val;
ssb_val = flash_ssb_status_get();

5.10.22

¥ flash_interrupt_enable

N AR T pR % flash_interrupt_enable

% 231. E# flash_interrupt_enable

A Eiti3%)
PRI 44 flash_interrupt_enable
R Y void flash_interrupt_enable(uint32_t flash_int, confirm_state new_state);
Digefliid T B IR A7 v e
WMAZHA flash_int: [NAEHIBTEAY, ATDARAERBUA S, TS RR AT
flash_interrupt_type
MINSHL 2 new_state: FLE WK
ZSHOTLLIEECE Hh 2 —: TRUE, FALSE.
it 24 ¥
R [EME ¥
SR kAT ¥
R FH R 2 ¥
flash_interrupt_type
FLASH_ERR_INT IR A7 R R I
FLASH_ODF_INT DN A4 AE 58 1

Bl

\ flash_interrupt_enable(FLASH_ERR_INT | FLASH_ODF_INT, TRUE);

5.10.23

B3k flash_slib_enable

NEHIR T k%L flash_slib_enable

2022.11.15
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5.10.25

2022.11.15

R 232. XK # flash_slib_enable

BiH #HiR
A€ flash_slib_enable
PR T flash_status_type flash_slib_enable(uint32_t pwd, uint16_t start_sector, uint16_t
data_start_sector, uint16_t end_sector);
Thegfig firRb 2z X TIRE, JFACE Kk
MNZH pwd: Z4PEXCERY, A X R SO, N TR SR, BRI 7
fiin N IE T 15 R
WMASH 2 start_sector: %4 X U5 5 X 565
WMASH 3 data_start_sector: %4 X $dE X TF 46 i X 56
BWANSH 4 end_sector: %4 FE X 45 i X 515
th =% 7
YL EN BAERE, ZSHOEAHIAR N flash_status_type
Sk ok AF 7
W e 2 x
il
flash_status_type status = FLASH_OPERATE_DONE;
status = flash_slib_enable(0x12345678, 0x04 , 0x05, 0x06);

5.10.24 ¥ flash_slib_disable

FEAER T K flash_slib_disable

% 233. E# flash_slib_disable

TiH Eii:py
PRI 4 flash_slib_disable
R T error_status flash_slib_disable(uint32_t pwd);
Dhred REELEFEIX IR
MNZH pwd: Z4PEXERD, TN IERKIERD, 50U LIS A R PN
25 W
IR [FIE HiRIRAS
Z(HHHH 2 —: ERROE, SUCCESS.
So oAt I
W e 2 I
TERE: I EL L) 7 2 AT P PN A5k 2R 1 F o

2Nl

error_status status;

status = flash_slib_disable(0x12345678);

Bk % flash_slib_state_get

NEHIR T % flash_slib_state_get

F 234. @ ¥ flash_slib_state_get

ik

flash_slib_state_get
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W H i34
PR flag_status flash_slib_state_get(void);
Thegfik BRI 24 FE X D RERES
LN I
2% I
12 [EME flag_status: FrELFPRES
ZIRE{E Y2 —: SET, RESET.
So oAt I
Wi F e 2 I
Nl
flag_status status;
status = flash_slib_state_get();

5.10.26 K% flash_slib_start_sector_get

NERFER T % flash_slib_start_sector_get

* 235. FK ¥ flash_slib_start_sector_get

H iR
efe flash_slib_start_sector_get
BRI AR Y uint16_t flash_slib_start_sector_get(void);
Dhread RN 2 4 P X R i (X5 B
LN 2 7
ot 28 x
A EIRN A DGR AR i [X 5 i
Sk ok AF x
W F eR 2 7
Nl
uint16_t num;
num = flash_slib_start_sector_get();

5.10.27 ¥ flash_slib_datastart_sector_get

R T B flash_slib_datastart_sector_get

® 236. K flash_slib_datastart_sector_get

A iR
ZERAEA flash_slib_datastart_sector_get
R T uint16_t flash_slib_datastart_sector_get(void);
Digeftik SRUR 22 4 P X Kl X R 4R i [X 5 7Y
MmN o
i 24 7
IR [EME T A I DX A X R 4 B (X 5 1
SR kAT e
R FH R 4 p
~Hl
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uint16_t num;

num = flash_slib_datastart_sector_get();

5.10.28

PR %Y flash_slib_end_sector_get

TR T pREL flash_slib_end_sector_get

X 237. E ¥ flash_slib_end_sector_get

A E1:57)
A EA flash_slib_end_sector_get
PR Y uint16_t flash_slib_end_sector_get(void);
ThRedtiid SR A P X S5 A X5
MASH p
it 24 o
IR A LA PEIX AR X 51
SR ok o
B R FH R 2 7
Bl
uint16_t num;
num = flash_slib_end_sector_get();
5.10.29 ¥ flash_crc_calibrate

N R AR T K%L flash_crc_calibrate

* 238. K ¥ flash_crc_calibrate

A 3%}
ERAE flash_crc_calibrate
R Y uint32_t flash_crc_calibrate(uint32_t start_addr, uint32_t sector_cnt);
ThRedthiR P EBIN £ 7 Y6 L X ) CRC 1
WMASHA start_addr: CRC & Jf itk
MINSHL 2 sector_cnt: CRC 5k X M4
it 24 7
IR [FIE 151 CRC H
SR kAT &
B R o

TERE: TR XA GERE C 77 L5 X K CFE I, AT —IX

2N

uint32_t crc_val;
crc_val = flash_crc_calibrate(0x08000000, 10);

5.10.30

¥ flash_boot_memory_extension_mode_enable

R T R HL flash_boot_memory_extension_mode_enable
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X 239. K ¥ flash_boot_memory_extension_mode_enable

BiH #HiR
A€ flash_boot_memory_extension_mode_enable
PR T void flash_boot_memory_extension_mode_enable(void);
Thegfik He B S AR PP AR DAy AR A7k X I
MLEE RAE AL AR
LN I
Hth 2% 7
A EIf ) P
Se kg AF 7
iR H B 2 7
TR ZRIFERN BEHIE —A, —HAES WY, A RE Y X .
Nl
flash_boot_memory_extension_mode_enable();
nvic_system_reset();

5.10.31 ¥ flash_extension_memory_slib_enable
NRAIAR T BB EL flash_extension_memory_slib_enable

% 240. X# flash_extension_memory_slib_enable

A i3}

PRI 44 flash_extension_memory_slib_enable

PRI flash_status_type flash_extension_memory_slib_enable(uint32_t pwd, uint16_t
data_start_sector);

Difedtiik SR LAY RAE X e 2 FEIX D RE,  JFTC B A DX R A6 B X

WMAZHA pwd: T RAR M X IR 2 R X MR, 22 A P XM % SO, I SR
AHOGTRG,  AAERAR I 75 N IE A 1) 2 R

MINSH 2 data_start_sector: A7V R X % 4 X B X F 16 5 X 5 0

it 24 ¥

IR [FE EAEIRTS, ZSHOEAIHEIR I flash_status_type

SR kAT ¥

R FH R 2 ¥

TR LRI ARG X AT R GEA — T X L B %2 1 X D)
Bl

flash_status_type status = FLASH_OPERATE_DONE;

status = flash_extension_memory_slib_enable(0x123456, 0x01);

5.10.32 K% flash_extension_memory_slib_state get
R AR T R HL flash_extension_memory_slib_state_get

# 241. R ¥ flash_extension_memory_slib_state_get

T H iR
R flash_extension_memory_slib_state_get
R ER T flag_status flash_extension_memory_slib_state get(void);
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W H i34
ThRestik PRI EAAY RAMEX R FE X IRRRE
LN I
12 [EME flag_status: FrELIPRES
ZIREE Y H 2 —: SET, RESET.
Jo oAt I
Wi e 2 I
2Nl
flag_status status;
status = flash_extension_memory_slib_state_get();

5.10.33 ¥ flash_em_slib_datastart_sector_get

NRFER T % flash_em_slib_datastart_sector_get

% 242, K¥ flash_em_slib_datastart_sector_get

H iR

R flash_em_slib_datastart_sector_get
PR T uint16_t flash_em_slib_datastart_sector_get(void);
Thread RIEAEY Al X 22 2 X B X ah i X 5 5
LN I
a2 8 x
pAEIf ) FAEY AT X 22 4 P X Kl X ke R [X 5
Sk ok AF x
W F R 2 7
Nl

uint16_t num;

num = flash_em_slib_datastart_sector_get ();

511 BRAMEADgAEEE (GPIO/JIOMUX)

GPIO il IOMUX 27 7245 gpio_type Al iomux_type, & T 1 “at32f415_gpio.h i1 :

/**

* @brief type define gpio register all

*/
typedef struct
{

} gpio_type;

/**

* @brief type define iomux register all

*/
typedef struct
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} iomux_type;

TREGH T GPIO F 78t

# 243. GPIO FERTNE

T E1:57)

cfglr GPIO L E KA 7 4%

cfghr GPIO Tt & = 2 748

idt GPIO I N H ZF A7 &%

odt GPIO %y Hh &l 75 47458

scr GPIO % B/iEBR T

clr GPIO /&7 174

wpr GPIO I %74+

TREN T IOMUX 24788 200

% 244. IOMUX F1E8 0 Rige

T ik

evtout A ) A AT A
remap 1O 2 FH S W 25 77 2%
exintc1 SIS o TG B A A 2 1
exintc2 S FHAES e B A4 2
exintc3 AR v T B A A7 A 3
exintc4 S FHANES e B 74 4
remap2 1O & HE U F 74 2
remap3 1O 5 H BB A7 4745 3
remap4 1O & F B 27 A7 55 4
remap5 1O & B 27 474 5
remap6 1O & B 27 4755 6
remap? 1O & B 2 475 7
remap8 1O & F B 27 4755 8

FRLGH T GPIO 1 IOMUX FE bR U Y :

% 245. GPIO 1 IOMUX ER B8 %

RH 4

E(:ip)

gpio_reset

GPIO H CRM B % 78 & N0

gpio_iomux_reset

IOMUX H1 CRM E i1 27 /788 B 47

gpio_init

VU1 GPIO 41 i%

gpio_default_para_init

Itk GPIO BRiAS3L

gpio_input_data_bit_read

BEHUE E 1) GPIO 4 N\ it 111 51

gpio_input_data_read

U E 1) GPIO % A\ 3 1

gpio_output_data_bit_read

BEHUE E 1) GPIO it ity 17111 51
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gpio_output_data_read BEEHE E H GPIO it o
gpio_bits_set B LI GPIO 5l
gpio_bits_reset 7 GPIO 5|
gpio_bits_write 5 GPIO 5| ji1E
gpio_port_write 5 GPIO ## 014
gpio_pin_wp_config fit & GPIO 5| 5 £
gpio_event_output_config fit & GPIO {44 Thae
gpio_event_output_enable JB P24 GPIO 44 ohE
gpio_pin_remap_config fic & 5 | IOMUX Zh &g
gpio_exint_line_config Bl & GPIO 41l 2k

5.11.1 EK#¥ gpio_reset
TRAA T KL gpio_reset

* 246. EH gpio_reset

TiH iR
R4 gpio_reset
PR # 5 A void gpio_reset(gpio_type *gpio_x);
DhRefihik GPIO ti CRM S A7 2747 #s = AL
LN gpio_x: JriFEH) GPIO Ahst, ZSHA IEH A Hp 2 —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
a2 8 x
pAEIf ) 7
Sk ok AF x
5 18 FH R crm_periph_reset();
Nl

‘ gpio_reset(GPIOA);

5.11.2 ¥ gpio_iomux_reset
R T PR EL gpio_iomux_reset

R 247. ®H gpio_iomux_reset

| R
ERAE gpio_iomux_reset
PR 2 A void gpio_iomux_reset ();
Thaestik IOMUX Hi CRM & v %7 17 % B Air
LN L 7
25 7
IR [EI AR 7
SR kAT 7
R FH eR 4 crm_periph_reset();
N

‘ gpio_iomux_reset();
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5.11.3 Ei# gpio_init
TRAA T K%L gpio_init

R 248. E% gpio_init

2022.11.15

B H iR

A EA gpio_init

PR T void gpio_init(gpio_type *gpio_x, gpio_init_type *gpio_init_struct);

Thegdid WIEa1E GPIO 4%

PN gpio_x: PR GPIO 4hik, ZZHATLUEIE iz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

BINSHL 2 gpio_init_struct: #5[m 45114 gpio_init_type HIFa%T

th =% 7

pA I[N 7

Sk ok AF x

Bl H B 4 7

gpio_init_type structure
gpio_init_type 7F at32f415_gpio.h #

typedef struct

{
uint32_t gpio_pins;
gpio_output_type gpio_out_type;
gpio_pull_type gpio_pull;
gpio_mode_type gpio_mode;

gpio_drive_type
} gpio_init_type;

gpio_drive_strength;

gpio_pins

R EACE M GPIO 51
GPIO_PINS_0: GPIO 5| 0
GPIO_PINS_1: GPIO 5| i 1
GPIO_PINS_2: GPIO 5|1 2
GPIO_PINS_3: GPIO 5|1 3
GPIO_PINS_4: GPIO 5| 4
GPIO_PINS_5: GPIO 5|1 5
GPIO_PINS_6: GPIO 5|1 6
GPIO_PINS_7: GPIO 5|1 7
GPIO_PINS_S8: GPIO 5|1 8
GPIO_PINS_9: GPIO 5|1 9
GPIO_PINS_10:  GPIO 5|4 10
GPIO_PINS_11:  GPIO 5]l 11
GPIO_PINS_12:  GPIO 5|l 12
GPIO_PINS_13:  GPIO 5| 13
GPIO_PINS_14: GPIO 5| 14
GPIO_PINS_15:  GPIO 5|l 15

gpio_out_type
W E GPIO fiy 2k 7
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GPIO_OUTPUT_PUSH_PULL:

GPIO e i 24

GPIO_OUTPUT_OPEN_DRAIN: GPIO JFi%m iz

gpio_pull

& GPIO L itk
GPIO_PULL_NONE:  GPIO . L FHi
GPIO_PULL_UP: GPIO LA

GPIO_PULL_DOWN:

GPIO Nt

gpio_mode

WHE GPIO #iz

GPIO_MODE_INPUT: fic & GPIO K Azt
GPIO_MODE_OUTPUT: fic & GPIO ¥ th it
GPIO_MODE_MUX: i & GPIO A& R
GPIO_MODE_ANALOG: AL GPIO AU

5.11.4

2022.11.15

gpio_drive_strength

W E GPIO WkEhfiE

GPIO_DRIVE_STRENGTH_STRONGER: # K HLR#ESNM N RE
GPIO_DRIVE_STRENGTH_MODERATE: & ' i H#ESh /M N BE /1
i

gpio_init_type gpio_init_struct;

gpio_init_struct.gpio_pins = GPIO_PINS_0;

gpio_init_struct.gpio_mode = GPIO_MODE_MUX;
gpio_init_struct.gpio_out_type = GPIO_OUTPUT_PUSH_PULL;
gpio_init_struct.gpio_pull = GPIO_PULL_NONE;
gpio_init_struct.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER;
gpio_init(GPIOA, &gpio_init_struct);

B3 gpio_default_para_init
NERIIA T %L gpio_default_para_init

F 249. X gpio_default_para_init

| R

R gpio_default_para_init

PR3 void gpio_default_para_init(gpio_init_type *gpio_init_struct);
Difedtiik WiEtk GPIO ZRiAS 3L

WA gpio_init_struct: {8145 F44 gpio_init_type fIf&%!

i =4 7

R [EME 7

Stk AT 7

R FH e 4 7

NEAIR T gpio_init_struct &N IRER G

F 250. gpio_init_struct BRAE

ozl NN

gpio_pins GPIO_PINS_ALL

gpio_mode GPIO_MODE_INPUT

& 2037
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HLR NN

gpio_out_type GPIO_OUTPUT_PUSH_PULL

gpio_pull GPIO_PULL_NONE

gpio_drive_strength GPIO_DRIVE_STRENGTH_STRONGER
2Nl

gpio_init_type gpio_init_struct;

gpio_default_para_init(&gpio_init_struct);

5.11.5 BK¥{ gpio_input_data_bit_read

N AR T K% gpio_input_data_bit_read

% 251. E# gpio_input_data_bit_read

TiH iR

A EA gpio_input_data_bit_read

BRI AR Y flag_status gpio_input_data_bit_read(gpio_type *gpio_x, uint16_t pins);
Thread BRI E B9 GPIO H A sk 5|

LN 2|

gpio_x: Fr&#FER GPIO 4%, %S B Ut E KAz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

MINSH 2 pins: & ERCE A GPIO 51|, % gpio_pins £ & HUE L H
LR 7
R [EME B GPIO N\ 5 IR A
S okt 7
B o 4 7
il

‘ gpio_input_data_bit_read(GPIOA, GPIO_PINS_0);

5.11.6 ¥ gpio_input_data_read
NEAFR T % gpio_input_data_read

% 252. ¥ gpio_input_data_read

| R
R gpio_input_data_read
PR3 uint16_t gpio_input_data_read(gpio_type *gpio_x);
Difedtiik EEEUR 2 GPIO iy N\ i
MmN gpio_x: FTiE#EN) GPIO 4k, %S Hr LRI H Hpz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
i =4 o
12 [EE BEEL GPIO fag A\ iy FRAS
Stk kAT 7
R FH eR 4 7
N

‘ gpio_input_data_read(GPIOA);

2022.11.15
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5.11.7 ¥ gpio_output_data_bit_read

NFRAIAR T MR % gpio_output_data_bit_read

5.11.8

5.11.9

2022.11.15

% 253. ¥ gpio_output_data_bit_read

B H iR

A EA gpio_output_data_bit_read

PR T uint16_t gpio_output_data_bit_read(gpio_type *gpio_x);
Difettid BREUEE & [ GPIO i i wify 1 ¥ 51 A

MWASHA

gpio_x: JTkFEM) GPIO 4, %S HA] LLSHE iz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

WASH 2 pins: HEMEN GPIO 51}, &% gpio_pins & & TUE
A 7
YL EN B GPIO iy th 51 MRS
S AF 7
Mt P R 2 7
il

| gpio_output_data_bit_read(GPIOA, GPIO_PINS_0);

& ¥ gpio_output_data_read

N4 T MR %L gpio_output_data_read

% 254. E¥ gpio_output_data_read

mHE R
ERAE gpio_output_data_read
PR3 A uint16_t gpio_output_data_read(gpio_type *gpio_x);
Difedtiik EEEUR 21 GPIO iy o 1
HNSHL gpio_x: FTEFER GPIO 4k, ZSEAT UL E Kz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
it 24 7
iR [ElME BEHLY) GPIO %t o IR ZS
SR kAT ¥
R FH R 2 &
A~

‘ gpio_output_data_read(GPIOA);

K ¥ gpio_bits_set
NERAE T R gpio_bits_set

% 255. E¥ gpio_bits_set

W H Eii:3o)

R gpio_bits_set

R ER T void gpio_bits_set(gpio_type *gpio_x, uint16_t pins);

e ik BN GPIO 51

HWNSH gpio_x: FTEFER GPIO 4%, ZSHAT UL A bz —:
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BiH R
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
WMASH 2 pins: KEFCER) GPIO 51, £ gpio_pins B HUA T
iR [l {5 x
SeiRkAE x
CGIEE R x
il

l gpio_bits_set(GPIOA, GPIO_PINS_0);

5.11.10

¥ gpio_bits_reset
NERAE T R gpio_bits_reset

3 256. FK# gpio_bits_reset

T H iR

MR gpio_bits_reset

BRI AR Y void gpio_bits_reset(gpio_type *gpio_x, uint16_t pins);
DhRefihik 41 GPIO 5l

LN 2|

gpio_x: Fr&#FER GPIO 4%, %S H UgIE KAz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

BINSHL 2

pins: MERLEM GPIO 5|1, &% gpio_pins B F HUE L H

fnth 25

T

R EHME

IS S

e F e 2

off | off | ot

N

| gpio_bits_reset(GPIOA, GPIO_PINS_0);

5.11.1

¥ gpio_bits_write
FERAIAR T R EL gpio_bits_write

+® 257. E# gpio_bits_write

| R

ERAE gpio_bits_write

PR A R void gpio_bits_write(gpio_type *gpio_x, uint16_t pins, confirm_state bit_state);
Thaestik 5 GPIO 5| i

MASHA

gpio_x: FTEFEM GPIO 4, %S M LLUER A Az —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

MANZH 2

pins: K ZEECEK) GPIO 51, 2% gpio_pins 7 HUE L]

MAZH3

bit_state: 4 ZE AR GPIO 51 |E, TiEH 1 (TRUE) 5,0 (FALSE)

it 28

¥

IR [BI{E

SR KA

e e %

off | o | oft
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Bl

| gpio_bits_write(GPIOA, GPIO_PINS_0, TRUE);

5.11.12 PR# gpio_port_write
TR HIAR T BRI gpio_port_write

% 258. E¥ gpio_port_write

i H

it}

H4

gpio_port_write

R | =

fe

void gpio_port_write(gpio_type *gpio_x, uint16_t port_value);

J5
e

s
=

5 GPIO i 14

MWASHA

gpio_x: JTkFER) GPIO 4B, %S HA] LLEHE iz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

MASH 2

port_value: F4Z5 N {E, #THL 0x0000~0xFFFF

it 25

T

R EHME

Sk kAT

Wi F e

of | ofl | ot

Bl

[ gpio_port_write(GPIOA, OxFFFF);

5.11.13 % gpio_pin_wp_config
T ERAER T K% gpio_pin_wp_config

% 259. E# gpio_pin_wp_config

BH

ik

=

gpio_pin_wp_config

void gpio_pin_wp_config(gpio_type *gpio_x, uint16_t pins);

BILi 1 (B

fic & GPIO 5| 5 fr4

LN 2|

gpio_x: Fr&#FER GPIO 4%, %K LU e KAz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

MINSHL 2

pins: K ZEECER) GPIO 51, 2% gpio_pins 7 HUHE L]

it 25

x

iR [ElME

Stk okt

e F e 2

off [ off | od

2N

‘ gpio_pin_wp_config(GPIOA, GPIO_PINS_0);

5.11.14 % gpio_event_output_config

R T MR %L gpio_event_output_config

2022.11.15
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5.11.15

2022.11.15

% 260. K% gpio_event_output_config

BiH iR
A€ gpio_event_output_config
PR T void gpio_event_output_config(gpio_port_source_type gpio_port_source,
gpio_pins_source_type gpio_pin_source);
Thegfig BCE GPIO S ti Th g
MASH gpio_port_source: K E A E K GPIO i 1
WASH 2 gpio_pin_source: ¥ & 1) GPIO 5 i
th =% 7
Il ) P
Se kg AF x
iR H B 2 7
gpio_port_source
W HE GPIO i [

GPIO_PORT_SOURCE_GPIOA: i%# GPIO i1 A
GPIO_PORT_SOURCE_GPIOB: i%# GPIO i1 B
GPIO_PORT_SOURCE_GPIOC: 4% GPIO #i[1C
GPIO_PORT_SOURCE_GPIOD: % GPIO %1 D
GPIO_PORT_SOURCE_GPIOF: %% GPIO i1 F

gpio_pin_source

WE GPIO 5|
GPIO_PINS_SOURCEQO:
GPIO_PINS_SOURCE1:
GPIO_PINS_SOURCE2:
GPIO_PINS_SOURCES:
GPIO_PINS_SOURCEA4:
GPIO_PINS_SOURCES:
GPIO_PINS_SOURCES®:
GPIO_PINS_SOURCE?7:
GPIO_PINS_SOURCES:
GPIO_PINS_SOURCES9:

GPIO_PINS_SOURCE10:
GPIO_PINS_SOURCE11:
GPIO_PINS_SOURCE12:
GPIO_PINS_SOURCE13:
GPIO_PINS_SOURCE14:
GPIO_PINS_SOURCE15:

2N

GPIO 5|1 0
GPIO 5|} 1
GPIO 5 2
GPIO 5| 3
GPIO 5 4
GPIO 5|1 5
GPIO 5| 6
GPIO 5l 7
GPIO 5 8
GPIO 5| 9
GPIO 5| 10
GPIO 5| 11
GPIO 5] 12
GPIO 5| 13
GPIO 5| 14
GPIO 5| 15

‘ gpio_event_output_config(GPIO_PORT_SOURCE_GPIOA, GPIO_PINS_SOURCEDOQ);

¥ gpio_event_output_enable

T AR T K% gpio_event_output_enable
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X 261. XK# gpio_event_output_enable

BiH iR
A€ gpio_event_output_enable
PR T void gpio_event_output_enable(confirm_state new_state);
Thegfik J& FEUAE F GPIO H¢H4m i Thig
LITPNE 2 new_state: 4 EALE 1 GPIO F-HHRE, WEREH (TRUE) 24H
(FALSE>
Hth 2% 7
A EIf ) P
Se kg AF 7
iR H B 2 7
Nl

‘ gpio_event_output_enable(TRUE);

5.11.16 K% gpio_pin_remap_config

NRAIAR T BREL gpio_pin_remap_config

#* 262. X ¥ gpio_pin_remap_config

mHE Eiiipo
A€ gpio_pin_remap_config
R E R Y void gpio_pin_remap_config(uint32_t gpio_remap, confirm_state new_state);
ek fic & 51 B IOMUX Thg
WMASHN gpio_remap: 5L E ) IOMUX 4M i 151
MANSH 2 new_state: HFEACE K IOMUX JREiREs, mIk#mM (TRUE) Bi4EH]
(FALSE)
it 24 7
R [EME ¥
SR kAT &
R FH R 2 ¥
gpio_remap

WHERCER IOMUX S, BT SHESRE, KEMA 512, EHTESE I TES

SPI1_MUX 01: spi1_cs/i2s1_ws(pa15), spi1_sck/i2s1_ck(pb3), spi1_miso(pb4),
spi1_mosi/i2s1_sd(pb5), i2s1_mck(pb6)
12C1_MUX: i2c1_scl(pb8), i2c1_sda(pb9), i2c1_smba(pb5)

TMR3_CH1_CMP_GMUX_10: CMP [ffr i il 5] TMR3 j@id 1
TMR3_CH1_CMP_GMUX_11: CMP Ffiith “2” 10 {5 5333 TMR3 ilig 1

Bl

‘ gpio_pin_remap_config(SPI1_MUX_01, TRUE);

5.11.17 ¥ gpio_exint_line_config

N EAIR T BK%L gpio_exint_line_config

2022.11.15
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X 263. XK# gpio_exint_line_config

BiH iR

A€ gpio_exint_line_config

PR T void gpio_exint_line_config(gpio_port_source_type gpio_port_source,
gpio_pins_source_type gpio_pin_source);

ek L& GPIO 41 ik

LN 2| gpio_port_source: {4EHiLE 1 GPIO ¥ [l

WMASH 2 gpio_pin_source: J4EHLE 1) GPIO 5]l

th =% 7

Il ) P

Se kg AF 7

iR H B 2 7

gpio_port_source

W E GPIO i1, &% gpio_port_source 7 B Ju

gpio_pin_source

W E GPIO 5|, % gpio_pin_source T4 BUH VU [H

N

‘ gpio_exint_line_config(GPIO_PORT_SOURCE_GPIOA, GPIO_PINS_SOURCEO);

512 12C 0O 2C)

12C %17 48451 i2c_type, & XT3 “at32f415_i2c.h i -

/**

* @brief type define i2c register all

¥/
typedef struct
{

}i2c_type;

FREAHT 12C FAE R

R 264. 12C FHABITMNE

Tk iR
ctrl1 12C 42 ZF 1735 1
ctri2 12C 4= il & 1735 2
oaddr1 12C AHUHHE 77 55 1
oaddr2 12C ML 7728 2
dt 12C Ho# 25 77 9%
sts1 12C REFFA 1
sts2 12C REFTIEA 2
clketrl 12C B v 1) 2 A7 2%
tmrise 12C b Fti [A) 27 A7 2

TREH T 12C FERBUR

2022.11.15
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% 265. 12C FERH L

g & Do
i2c_reset 12C A& AL
i2c_software_reset 12C A& AL
i2c_init B 12C BT
i2c_own_address1_set WE AP 1
i2c_own_address2_set WE AL 2
i2c_own_address2_enable AN 2 R
i2c_smbus_enable Smbus A EE
i2c_enable 12C A fifE
i2c_fast_mode_duty_set T B PO 2
i2c_clock_stretch_enable I Bl 2 J A i
i2c_ack_enable ACK i B {5 &

i2c_master_receive_ack_set

B E L OB 4% 11

i2c_pec_position_set

£ smbus X Jf HAE EHERWEAT, HT#E PEC IIfLE

i2c_general_call_enable I ik A
i2c_arp_mode_enable SMBus ARP Hihit{#i &
i2c_smbus_mode_set SMBus # &1k %
i2c_smbus_alert_set SMBus #2HL 5| P i &
i2c_pec_transmit_enable PEC f&#fl g
i2c_pec_calculate_enable PEC I & {fi ke
i2c_pec_value_get KA PEC 5
i2c_dma_end_transfer_set DMA &5 5 7w
i2c_dma_enable DMA &5 g
i2c_interrupt_enable 12C i fi A
i2c_start_generate PR A
i2c_stop_generate PR A
i2c_7bit_address_send Rk 7 AL AL
i2c_data_send RIEHE
i2c_data_receive B
i2c_flag_get R &
i2c_flag_clear THBRR &
# 266. 12C M E R R K

EH R
i2c_config 12C B HIEE L
i2c_lowlevel_init 12C JEEWIHE L
i2c_wait_end 12C SRR HIR i 45 TR
i2c_wait_flag 12C b &
i2c_master_transmit 12C EMUEEE GelBi=O
i2c_master_receive 12C M GeliBi=O
i2c_slave_transmit 12C ML R E R RO
i2c_slave receive 12C MWL R R =)
i2c_master_transmit_int 12C ML Ch B
i2c_master_receive_int 12C LM Ch =0
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RH 4

iR

i2c_slave_transmit_int

12C MHLAZEEHE (Rl

i2c_slave_receive_int

12C MHLEHCHE Rz

i2c_master_transmit_dma

12C EHLRZEZHE (DMA Bix)

i2c_master_receive_dma

12C EAEREFE (DMA )

i2c_slave_transmit_dma

12C MHLRZEZHE (DMA Bix)

i2c_slave_receive_dma

12C MALEESE (DMA £

i2c_memory_write

12C E%#5 3] EEPROM (i)

i2c_memory_write_int

12C E%i#2 %] EEPROM (i)

i2c_memory_write_dma

12C E#i#2 %] EEPROM (DMA #%5%)

i2c_memory_read

I2C ). EEPROM i## (i)

i2c_memory_read_int

I2C ). EEPROM i### (FRiiRi=)

i2c_memory_read_dma

I2C )\ EEPROM 32404 (DMA #30)

i2c_evt_irg_handler 12C Z4f v W ki £
i2c_err_irq_handler 12C %857 H b ek 2
i2c_dma_tx_irq_handler 12C DMA & 3% H 7 6 %5
i2c_dma_rx_irq_handler 12C DMA 245 = 1 b %5

5.12.1 ¥ i2c_reset

NRFR T R i2c_reset

* 267. E# i2c_reset

A i3}
ERAE i2c_reset
PR3 void i2¢c_reset(i2c_type *i2¢c_x)
ThRedthiR it CRM (NP AEAIEE) B4 12C 4%, T 12C i S48 B AL a61E

MINSE

i2c_x: Pk 12C A%

SZHOT LI A bz —: 12C1, 12C2
it 25 W
AR I
So oAt x
5 U8 FH BRI 2 void crm_periph_reset(crm_periph_reset_type value, confirm_state new_state);
Nl

| i2c_reset(12C1);

5.12.2

¥ i2c_software_reset

NEHIR T B $ i2c_software_reset

# 268. HB¥ i2c_software_reset

T H ik
R i2c_software_reset
R B T void i2c_software_reset(i2c_type *i2c_x, confirm_state new_state);
hfethid I 12C AMEEIN BB AL, A7 12C A, SEBRFURFD i2c_reset(i2c_type

*i2c x)—F

2022.11.15
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5.12.3

5.12.4

BiH i34
LN | i2c_x: Frik#ER 12C 4k
ZSHOTLLER A Hrpe —: 12C1, 12C2
MASH 2 new_state: HIFEALRES
ZHOTLLER A Hh 2 —: TRUE. FALSE
R EME I
So oAt I
Wi e 2 I
2Nl
i2c_software_reset(12C1, TRUE);
i2c_software_reset(12C1, FALSE);

K i2c_init
NERAER T R i2¢_init
% 269. PR3 i2c_init

H iR
efe i2c_init
BRI 2R Y void i2c_init(i2c_type *i2c_x, i2c_fsmode_duty_cycle_type duty, uint32_t speed);
Thread WH 12C BZHZ, DL ARERE AR S A b
MANSEA i2c_x: PRI 12C Sk
SZHOT LI A bz —: 12C1, 12C2
MANZH 2 duty: POEEIT SCL &k 57t
S ET: duty BB E 2 2SR FIUETE
WA 3 speed: SR, AL Hz
a2 8 x
A IR 7
Sk ok AF x
W F R 2 7
duty

Pudii s, (ML E2400kHz) F SCL Mk 525t
I2C_FSMODE_DUTY_2 1: PRiifist N SCL ML a5ty 2: 1
I2C_FSMODE_DUTY_16_9: HRidiiist | SCL ik 75tk Hy 16: 9
i

\ i2c_init(12C1, 12C_FSMODE_DUTY_2_1, 100000);

BR¥ i2c_own_address1_set
N RAIR T A% i2c_own_address1_set

R 270. X ¥ i2c_own_address1_set

5H iR

4 i2c_own_address1_set

==
&
b
e

void i2c_own_address1_set(i2¢c_type *i2¢c_x, i2c_address_mode_type mode,

2022.11.15
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HiA
uint16_t address);
Tifeftig W EANHE 1
NS mode: AL 1 HuhEAE
ZRE 1. mode [ 3 £ 12 S fu v A T
MANSH 2 address: AWl 1
12 [EME ¥
etk kAT ¥
B R I
mode

AHLHAE 1 HuhEAR
I2C_ADDRESS_MODE_7BIT: 7 ik R
I2C_ADDRESS_MODE_10BIT: 10 fiztihitfi=
i

\ i2c_own_address1_set(I12C1, 12C_ADDRESS_MODE_7BIT, 0xA0);

5.12.5 BKi¥ i2c_own_address2_set
FEFER T EH i2c_own_address2_set

*® 271. F# i2c_own_address2_set

H

ef e i2c_own_address2_set

BRI AR Y void i2c_own_address2_set(i2c_type *i2c_x, uint8_t address);

Difedtiik WEANMIE 2, WAEANMNE 2 f52)5, bbb A G Rk FET R Zibk
RSCHR 7 bk, ASSCRE 10 ik

MWANZHA i2c_x: FriLFERY 12C Hhk
ZSHOT LB E Hrpz —: 12C1,

HMANSH 2 address: ALl 2

a2 8 x

A EIRN 7

Sk ok AF x

W e 2 x

~Hl

‘ i2c_own_address2_set(12C1, 0xB0);

5.12.6 X ¥ i2c_own_address2_enable

N RAIER T A% i2c_own_address2_enable

R 272. ¥#¥ i2c_own_address2_enable

A
ZERAEA i2c_own_address2_enable
R T void i2c_own_address2_enable(i2¢c_type *i2c_x, confirm_state new_state);
ThRedtiR AL 2 fRE, RAEANMIL 2 (R T 2 FANMAL 2 AF %, FEM
i2c_own_address2_set 418

2022.11.15 E 2147
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HiA ik
LN | i2c_x: Frik#ER 12C 4k
ZZHAT LA E iz —: 12C1, 12C2
MNSH 2 new_state: Hublk 2 fFEEIRZS
ZHOTLLER A Hh 2 —: TRUE. FALSE
i 24 ¥
12 [EME ¥
etk kAT ¥
B H R 4 ¥
il

| i2c_own_address2_enable(12C1, TRUE);

5.12.7 ®K#¥( i2c_smbus_enable
TR T % i2c_smbus_enable

% 273. E# i2c_smbus_enable

H iR
efe i2c_smbus_enable
BRI AR Y void i2c_smbus_enable(i2c_type *i2c_x, confirm_state new_state);
Thread SMBus #fRE, EHIEAFEINE 12C B

LN 2|

i2c_x: Pk 12C A%

G LOERH H P2 —: 12C1, 12C2

BWANSH 2 new_state: SMBus U AEIRAS
ZSH s E 2 —: TRUE. FALSE
it 25 7
R [BE 7
SR okt 7
e A L o 4 7
il

| i2c_smbus_enable(12C1, TRUE);

5.12.8 X¥ i2c_enable
NRMIR T BRELi2¢c_enable

2022.11.15

£ 274. K ¥ i2c_enable

A iR
R34 i2c_enable
R Y void i2c_enable(i2c_type *i2c_x, confirm_state new_state);
Digeftik 12C 4M&AfRE

MASHA

i2c_x: PTik#EM 12C S

ZSHA LUl g Pz —: 12C1, 12C2

MINZH 2 new_state: 12C #MEfHREIRAS
ESHAT LR H H 2 —: TRUE. FALSE
S I

% 2151
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5 B ik
R fi x
SE AT %
LLLEE: %
il

| i2c_enable(12C1, TRUE);

5.12.9 BKi¥ i2c_fast_mode_duty set

NEIA T K H i2c_fast mode_duty_set

F 275. K¥ i2c_fast_mode_duty_set

BiH #HiR
A€ i2c_fast_mode_duty_set
BRI A5 Y void i2c_fast_mode_duty_set(i2c_type *i2c_x, i2c_fsmode_duty_cycle_type duty);
Dhread VB PN 1 SCL R A 5 o 98 B2 EUAE 1% R B REAI I 465 16 B& L void

i2c_init(i2c_type *i2c_x, i2c_fsmode_duty_cycle_type duty, uint32_t speed) H [(j £
% duty Djge—#¥

LN 2|

i2c_x: Pk 12C A%
ZSHAT LRI E P —: 12C1, 12C2

MASH 2 duty: PRI SCL B4k 5=t
S EAT: duty B E 2SR VEIIE TG
LR 7
R EME 7
SR okt 7
Wi F BR 8 7
duty

P (2R EF2400kHZ) T SCL M4k a5tk

N

|I2C_FSMODE_DUTY_2_1:
I2C_FSMODE_DUTY_16_9: i~ SCL &4 52t 16: 9

P AU SCL B4k At 2: 1

‘ i2c_fast_mode_duty_set(12C1, 1I2C_FSMODE_DUTY_2_1);

5.12.10

¥ i2c_clock_stretch_enable

NEHIA T L i2c_clock_stretch_enable

% 276. E¥ i2c_clock_stretch_enable

BH

E(:ip)

| e
R

i2c_clock_stretch_enable

void i2c_clock_stretch_enable(i2c_type *i2c_x, confirm_state new_state);

oo C
&
bl
e

P e AR SR B, IR BT T ML, X ENLERL, AERZHNASSTY, ZVOT
JERFBHSERE,  [RIDYIKRE AT LAE S ML AT BE H T A B K18 5 B8O R AN S e sl
FIENEREAE, LI T E R MU B Th BE AT 522 B SRR e e, 4]
gL EHUZH 10 B, A —BOEASCREZ AL

MANSHA

i2c_x: PTEEFEM 12C Fhix

2022.11.15
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HiA ik

YT LLIER APz —: 12C1, 12C2

MNSH 2 new_state: %L R AT HRRTES
S HOT LR E Hh 2 —: TRUE. FALSE

i 25 7

R [EME 7

SRSkt 7

e F R 7

il

l i2c_clock_stretch_enable(12C1, TRUE);

5.12.11

¥ i2c_ack_enable
NERIIA T %L i2c_ack_enable

*® 277. ¥# i2c_ack_enable

H iR
efe i2c_ack_enable
BRI AR Y void i2c_ack_enable(i2c_type *i2c_x, confirm_state new_state);
Thred e ACK FIl NACK [ [82, 1% 8 #0H T LA AL il — 7 15 /) ACK 54

NACK, 27T 12C i L # ACK M N AT BLRE 12C Pl & AT32 % Tt

LN 2|

i2c_x: Pk 12C A%

G LUERH H P2 —: 12C1, 12C2

WSS 2 new_state: ACK IS IRAS
ZSHOTLIER A H 2 —: TRUE. FALSE
it 25 7
R [BE 7
SR okt 7
e A L o 4 7
il

| i2c_ack_enable(12C1, TRUE);

5.12.12

¥ i2c_master_receive_ack_set

T RAIER T A% i2c_master_receive_ack_set

£ 278. ¥ i2c_master_receive_ack_set

A iR
ZERAEA i2c_master_receive_ack_set
PR 2 A void i2c_master_receive_ack_set(i2c_type *i2c_x, i2c_master_ack_type pos)
Digeftik T R ), FE ENLBBORECS, T B R 4 void

i2c_ack_enable(i2c_type *i2c_x, confirm_state new_state) )4 347 B . Z ek
EH EHR Y T TSR N B A9, BB IEAf Y[R 2 NACK

MANSHA

i2c_x: PTEEFEM 12C Fhix

2022.11.15
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iH ik
SR EH: pos HHE L ZSHAVFEUE R
IR [EE o
g 0 P
A FH vk K P
pos

ACKEN 2 fr &

I2C_MASTER_ACK_CURRENT: ACKEN £ 0B /8 I T 24 pi A 4

I2C_MASTER_ACK_NEXT:

Bl

ACKEN FLRCRAE T 58 — A da 711

l i2c_master_receive_ack_set(12C1, TRUE);

5.12.13

¥ i2c_pec_position_set

NERAER T RH i2c_pec_position_set

* 279. ¥ i2c_pec_position_set

i H

ik

i2c_pec_position_set

void i2c_pec_position_set(i2c_type *i2c_x, i2c_pec_position_type pos);

g | B | K
EF | W
GF | k2

£ SMBus 12 IF HAE LN AT, M T¥E PEC MALE, Ze ik HE 2
FEN T AE LN N BSOS 1, BB IER K41 PEC JR[EIE NACK

LN 2|

i2c_x: Pk 12C A%
ZSHT LRI E Hp 2 —: 12C1, 12C2

MINSHL 2 pos: PEC fii &
ZR T pos & 2 %SV BUE T
it 25 7
R [BE 7
SR okt 7
e A L o 4 7
pos

ACKEN A% fr &
|2C_PEC_POSITION_CURRENT:
I2C_PEC_POSITION_NEXT:

Bl
‘ i2c_pec_position_set(12C1, 12C_PEC_POSITION_CURRENT);

75 PEC
Tt PEC

5.12.14 ¥ i2c_general_call_enable
R T BA%i2c_general_call_enable

2022.11.15

* 280. K% i2c_general_call_enable

5H

iR

i2c_general_call_enable

% 218 |
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HiA ik
PR E R Y void i2¢c_general_call_enable(i2c_type *i2¢c_x, confirm_state new_state);
Tifeftig TR HbLATRE, AR TS S R fR Lk 000
MANSEA i2c_x: PR 12C Sk
SZHOT LR A bz —: 12C1, 12C2
MANSH 2 new_state: J#HbhLfERERTS
S HOTLLER A Hh 2 —: TRUE. FALSE
i 24 ¥
& [EME ¥
Jeth kAT ¥
B R p
~Hl
‘ i2c_general_call_enable(12C1, TRUE);

5.12.15 ¥ i2c_arp_mode_enable

NEFR T H i2c_arp_mode_enable

* 281. E# i2c_arp_mode_enable

H iR
efe i2c_arp_mode_enable
BRI 2R Y void i2c_arp_mode_enable(i2c_type *i2c_x, confirm_state new_state);
Tyhe ik SMBus ARP it ffige, fHfET 5

SR SMBus FAL: maR EALH4E 0001000
WAt SMBus ke WS B BRiA il 0001100x
% ARP P 11 2% SMBUS X

MASHA

i2c_x: PN 12C Mk
ZSHA LUl g bz —: 12C1, 12C2

WSS 2 new_state: ARP Hilihfdi fEIRAS
ZSH s E 2 —: TRUE. FALSE
25 7
& [BE 7
SRkt 7
e FH R 2 7
A~

‘ i2c_arp_mode_enable(12C1, TRUE);

5.12.16 X ¥ i2c_smbus_mode_set
N RAHIR T PREi2c_smbus_mode_set

* 282. Fi#l i2c_smbus_mode_set

A iR
ZERAE i2c_smbus_mode_set
R Y void i2c_smbus_mode_set(i2c_type *i2c_x, i2c_smbus_mode_set_type mode);
Theefid SMBus & & EFE, 7 LAEE SMBus M8 SMBus &%

2022.11.15
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5.12.17

5.12.18

HiA ik
LN | i2c_x: Frik#ER 12C 4k
ZZHAT LA E iz —: 12C1, 12C2
MASH 2 mode: SMBus &
Z R E 7. mode [ B £ 12 S8 fu v A T
i 24 ¥
12 [EME ¥
etk kAT ¥
B H R 4 ¥
mode
SMBus # %15

|2C_SMBUS_MODE_DEVICE:
I2C_SMBUS_MODE_HOST:

Bl

SMBus % %%
SMBus E41

‘ i2c_smbus_mode_set(12C1, 12C_SMBUS_MODE_HOST);

¥ i2c_smbus_alert_set

NERIIA T K% i2c_smbus_alert_set

* 283. E# i2c_smbus_alert_set

H iR
R i2c_smbus_alert_set
PR # 5 A void i2c_smbus_alert_set(i2c_type *i2c_x, i2c_smbus_alert_set_type level);
Dhred SMBus $2HE 5| JFE-T- 1B, AT LLRESEEE 5] B0 B sy F P B

LN 2|

i2c_x: Pk 12C A%
SHT LRI E Pz —: 12C1, 12C2

HINSHL 2 level: SMBus 28 5| i ¥
ZHET: level AR EZ ZSHAFIRETH
it 24 7
IR [E{H o
SRkt 7
B R o
level

SMBus 2 5| il H1 1

I2C_SMBUS_ALERT _LOW: SMBus #2825 il 4% H~F
I2C_SMBUS_ALERT HIGH: SMBus $2/5| 4 H! & s

2N

\ i2c_smbus_alert_set(12C1, 12C_SMBUS_ALERT_LOW);

¥ i2c_pec_transmit_enable

T RAIER T PREi2¢_pec_transmit_enable

# 220 ;U
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R 284. X¥ i2c_pec_transmit_enable

BiH #HiR
A€ i2c_pec_transmit_enable
PR T void i2c_pec_transmit_enable(i2¢c_type *i2c_x, confirm_state new_state);
Thegfik PEC f&HififE, XM PEC, HIHAIMEREUS, PEC K& pior B sz
MANSEA i2c_x: PR 12C fhik
SZHOTLLER A bz —: 12C1, 12C2
WMASH 2 new_state: PEC {4 feiR2s
ZZHAT UL E 2 —: TRUE. FALSE
th =% 7
b4 EIf ) P
Se Rk AF 7
Bl H B 4 7
Nl

‘ i2c_pec_transmit_enable(12C1, TRUE);

5.12.19

¥ i2c_pec_calculate_enable

NI T K% i2c_pec_calculate_enable

#* 285. B i2c_pec_calculate_enable

A i3}
A€ i2c_pec_calculate_enable
PR E R Y void i2¢c_pec_calculate_enable(i2¢c_type *i2c_x, confirm_state new_state);
Difedtiik f#ife PEC 4
HNSH i2c_x: ik 12C 4k
SZHOT LR A bz —: 12C1, 12C2
WMASHL 2 new_state: PEC i & iALIRZS
S HA UL E Hh 2 —: TRUE. FALSE
it 24 7
IR [FIME ¥
SR kAT &
R FH R 2 ¥
A~

‘ i2c_pec_calculate_enable(12C1, TRUE);

5.12.20

H ¥ i2c_pec_value_get

FERFER T EH i2c_pec_value_get

# 286. E¥i2c_pec_value_get

T H ik
R i2c_pec_value_get
PR 2 A uint8_t i2c_pec_value_get(i2c_type *i2c_x);
Dhredd FREUCY T PEC 15

MASEA

i2c_x: PTEEFEM 12C 4k

2022.11.15
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HiA 232
EZSHE LR 2 —: 12C1, 12C2
i 24 uint8_t: 5[ PEC &
IR [E{E 7
S Ak 7
W F R 7
il

l Pec_value = i2c_pec_value_get(12C1);

5.12.21

¥ i2c_dma_end_transfer_set

R T K% i2c_dma_end_transfer_set

* 287. E# i2c_dma_end_transfer_set

H iR
efe i2c_dma_end_transfer_set
BRI iR Y void i2c_dma_end_transfer_set(i2c_type *i2c_x, confirm_state new_state);
Thread DMA f&mai iR, 4R itk e fdm — B 50

LN 2|

i2c_x: Pk 12C A%
ZSHT LRI E Pz —: 12C1, 12C2

MASHL 2 new_state: &5 &G —EHIE
ZSHOT LB A bz —: TRUE. FALSE

it 28 7

IR [EME 7

SR okt 7

e A L o 4 7

il

| i2c_dma_end_transfer_set(12C1, TRUE);

5.12.22 X ¥ i2c_dma_enable
AR T K# i2c_dma_enable

% 288. ¥ ¥ i2c_dma_enable

A 3%}

ERAE i2c_dma_enable
R Y void i2c_dma_enable(i2c_type *i2c_x, confirm_state new_state);
Difeftiik DMA f&£%i{fi e
HINSH1 i2c_x: BTk FER 12C 4hi%

S HOTLLER A 2z —: 12C1, 12C2
WNSH 2 new_state: DMA fFEEIRA

S HA LLEIRE 2 —: TRUE. FALSE
i 24 7
IR [EME p
SR kAT p
R FH R 4 p

2022.11.15
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Bl

| i2c_dma_enable(12C1, TRUE);

5.12.23 ¥ i2c_interrupt_enable

N RAIER T PRELi2¢_interrupt_enable

3 289. FK# i2c_interrupt_enable

A E1:57)
A EA i2c_interrupt_enable
PR Y void i2¢_interrupt_enable(i2¢c_type *i2c_x, uint16_t source, confirm_state
new_state)
ThRestiid 12C i fii g
LN | i2c_x: Frik#ER 12C 4k
ESHOTLUER E Kz —: 12C1, 12C2
MASH 2 source: KK
ZR B source & [ B L ZSHAVFHUETEHE
WASH 3 new_state: FWHEALIRAS
ZSHOTLUER E 2 —: TRUE. FALSE
it 24 7
IR [EME 7
Seth kAT 7
B R FH R 2 7
source
Hh T

I2C_DATA_INT:  $#Erii

I2C_EV_INT: A oy
I2C_ ERR_INT:  4hizrhl

Bl

‘ i2c_interrupt_enable(12C1, 12C_DATA_INT, TRUE);

5.12.24 ¥ i2c_start_generate

2022.11.15

NEAE T EH i2c_start_generate

# 290. X% i2c_start_generate

T H ik

R4 i2c_start_generate

PR % A void i2c_start_generate(i2c_type *i2c_x);

Dhretd FRARRIE S (ENUERD

MANSHA i2c_x: P FERT 12C fhik
ZZHOT LI E bz —: 12C1, 12C2

it 25 7

IR [AE 7

So oAt 7

W F R 2 7

# 2237
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Bl

l i2c_start_generate(12C1);

5.12.25

¥ i2c_stop_generate

TR T BREi2c_stop_generate

* 291. ¥ i2c_stop_generate

A E1:57)

A EA i2c_stop_generate

PR void i2¢c_stop_generate(i2c_type *i2c_x);

ThRedtiid FEAEAE RS At

LN | i2c_x: Frik#ER 12C Sk
ESHOTLUER E H Az —: 12C1, 12C2

it 24 7

IR [EME 7

SR okt 7

B R F R 2 7

il

5.12.26

2022.11.15

‘ i2c_stop_generate(I12C1);

¥ i2c_7bit_address_send
AR T K% i2c_7bit_address_send

 292. ¥ i2c_7bit_address_send

A Ei:3%)
ERAE i2c_7bit_address_send
R Y void i2¢c_7bit_address_send(i2c_type *i2c_x, uint8_t address, i2¢_direction_type
direction);
ThRedthiR Bk T AL MM EE (=P
HNSH i2c_x: Friki%Ry 12C 4hik
ZHOT LR A bz —: 12C1, 12C2
MINSH 2 address: MALHLE
MINSH 3 direction: &4 75 17
ZR & 5. direction 2 [F 5 2% 400 VF BUE T
i 24 7
IR [EME 7
Stk kAT 7
B H R 4 o
direction
AE Y Ty
[2C_DIRECTION_TRANSMIT: FHLKIE
I2C_DIRECTION_RECEIVE: FHLEIL
N

\ i2c_7bit_address_send(I2C1, 0xBO, 12C_DIRECTION_TRANSMIT);
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5.12.27 ¥ i2c_data_send
NERHFIA T A% i2¢c_data_send

% 293. E# i2c_data_send

A ik
PR EA i2c_data_send
PR T void i2c_data_send(i2c_type *i2c_x, uint8_t data);
Difettik RIEHHE
LN | i2c_x: Frik#ER 12C Sk
YT LLIER APz —: 12C1, 12C2
NS 2 data: fEHI%URE
it 24 7
IR [EME 7
SR ok 7
B FH o 4 7
il

| i2c_data_send(12C1, 0x55);

5.12.28 ¥ i2c_data_receive

R T K%L i2c_data_receive

#* 294. B¥ i2c_data_receive

A 3%}

ERAE i2c_data_receive

PR3 uint8_t i2c_data_receive(i2c_type *i2c_x);

Difedtiik Bl s

HNSH i2c_x: ik 12C Mk
SZHOT LI A bz —: 12C1, 12C2

it 24 uint8_t: BRI EHE

IR [FIME ¥

SR kAT ¥

R FH R 2 ¥

A~

| data_value = i2c_data_receive(12C1);

5.12.29 % i2c_flag_get
TRIIA T %L i2c_flag_get

+ 295. ¥ i2c_flag_get

W H 3%
R4 i2c_flag_get
PR H 5 A flag_status i2c_flag_get(i2c_type *i2c_x, uint32_t flag);
ThRedtiR RENF EADRAS

2022.11.15
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HiA 3%
LN | i2c_x: Frik#ER 12C 4k
ZZHAT LA E iz —: 12C1, 12C2
MANSH 2 flag: HFEIRECRE bR £ ik4%
LS HE R I flag
i 24 ¥
12 [EME flag_status: FrELIPRES
ZIRE{E A2 —: SET. RESET
etk AT ¥
B H R 4 ¥
flag

i B ZRUIRS O be i, HESHE ST

I2C_STARTF_FLAG:
|2C_ADDR7F_FLAG:
|2C_TDC_FLAG:
|2C_ADDRHF_FLAG:
|2C_STOPF_FLAG:
|2C_RDBF_FLAG:
|2C_TDBE_FLAG:
|2C_BUSERR_FLAG:
|2C_ARLOST FLAG:
|2C_ACKFAIL_FLAG:
|2C_OUF_FLAG:
|2C_PECERR_FLAG:
I2C_TMOUT_FLAG:
|2C_ALERTF_FLAG:
|2C_TRMODE_FLAG:
I2C_BUSYF_FLAG:
I2C_DIRF_FLAG:
I2C_GCADDRF_FLAG:
|2C_DEVADDRF_FLAG:
I2C_HOSTADDRF_FLAG:
I2C_ADDR2_FLAG:
Bl

IR 2 A 58 bR A
0~7 frthEVE AR &

Hodle Ak e b i

T 9~8 izl kLA HR &
15 28 A e bR A
P G a i b
FIL G B s ik
AR bR
e 2 K bnibs

IO R MR

i bR

PEC #Zti iRAR &
SMBus I fr

SMBus &1z &
(L

AR

Pk 7 T b &

R R R
SMBus ¥ # itk Ubr &
SMBus F bk bR &
el Bk 2 F7&

\ i2c_flag_get(12C1, 12C_STARTF_FLAG);

5.12.30 Mi#i2c_flag_clear
NERAA T R i2¢c_flag_clear

F 296. X¥ i2c_flag_clear

T H ik
R i2c_flag_clear
R ER T void i2c_flag_clear(i2c_type *i2c_x, uint32_t flag);
Dhredd THER bR AL
MANSHA i2c_x: P FERT 12C fhik

2022.11.15
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W H 3%

ZSHOT LLER A Hrpz —: 12C1, 12C2

MAZH 2 flag: FHEFRIbREILEEE
LSRR I, flag

2% I

R EME I

Jo oAt I

Wi e 2 I

flag

M TR BFREB RIS IR E, HEsH82P 5T
|2C_BUSERR_FLAG:
I2C_ARLOST _FLAG:
I2C_ACKFAIL_FLAG:

|2C_OUF_FLAG:

I2C_PECERR_FLAG:

I2C_TMOUT_FLAG:
|2C_ALERTF_FLAG:

|2C_ADDR7F_FLAG:

I2C_STOPF_FLAG:

AR RS

Gk PEPS TR
2B R bR &

i bR

PEC it iRAr &
SMBus Hi bR
SMBus 2 &

0~7 At hk- VLA 75
15 AR 25 A 58 bR

5.12.31

2022.11.15

Bl

\ i2c_flag_clear(12C1, 12C_ACKFAIL_FLAG);

¥ i2c_config

NERFER T %L i2c_config

# 297. B¥ i2c_config

TiH Eii:py
R4 i2¢c_config
Eap gt void i2c_config(i2c_handle_type* hi2c);
e 12C Widatk k%, FTWI461k 12C, MBATRIEA i2c_lowlevel _init()ek %k, <L

12C 4%+ GPIO. DMA. HBrZeyiaait

LN 2|

hi2c: 457 i2c_handle_type 2% ()25 1)1k
ZSHEAE R W i2c_handle_type

25 7
R [EME 7
SRk 7
B R void i2c_lowlevel_init(i2c_handle_type* hi2c);

i2c_handle_type* hi2c

i2c_handle_type 7 i2c_application.h

typedef struct

{
i2c_type
uint8_t
10 uint16_t

*i2ex;
*pbuff;
pcount;

® 22T |

hRA 2.0.3



<[

5

AT32F415[E 4 FEBSP&Pack M FHIE S

2022.11.15

10 uint32_t
10 uint32_t
10 uint32_t

__10i2c_status_type
dma_channel_type
dma_channel_type

dma_init_type
}i2c_handle_type;

i2cx

PITik $E1) 12C Ahse, ST LLEHE Kz —

pbuff

HIEFENCEE A

pcount

FIE RN 1 KL

mode

mode;

timeout;

status;
error_code;
*dma_tx_channel,
*dma_rx_channel,;
dma_init_struct;

12C1, 12C2

12C IV, NERPIRESHUER, H P /Rl

timeout
JE TR IR s (1]
status

FEHPRAS,

error_code

2% i2c_status_type FSAUEEHRNAY, 24
12C_OK: ¥#A % x, EilIEs

|2C_ERR_STEP_1:
|2C_ERR_STEP_2:
|2C_ERR_STEP_3:
|2C_ERR_STEP 4.
|2C_ERR_STEP_5:
I2C_ERR_STEP_6:
|2C_ERR_STEP_7:
|2C_ERR_STEP_8:
|2C_ERR_STEP_9:

I2C_ERR_STEP_10:
I2C_ERR_STEP_11:
I2C_ERR_STEP_12:

I2C_ERR_START:
I2C_ERR_ADDR10:
I2C_ERR_ADDR:
|2C_ERR_STOP:

I2C_ERR_ACKFAIL:
|2C_ERR_TIMEOUT:
I2C_ERR_INTERRUPT:

dma_tx_channel
12C &i% DMA jiE
dma_rx_channel

WEBIPIRASHUEE R, F P o/ o

WWRAIRE, AR RIDRE IR

IR A HR

IR 2 HiR

IR 3 HR

IR 4 HiR

IR 5 F R

IR 6 FiR

IR T HiR

IR 8 HiR

IR 9 HR

IR 10 fEiR

IR 1 ER

IR 12 HiR
START &AM KILHE 1R

10 izt (bit9~8) KikiiR
bk ik E iR

STOP A KikfE iR

N R

I R
BEOARFMRE, FFREEN T HRT
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12C #zk DMA jfiE
dma_init_struct
DMA HJ4a L2 i 4
Nl

i2c_handle_type hi2c;
hi2c.i2cx = 12C1;
i2c_config(&hi2c);

5.12.32 % i2c_lowlevel_init
FRFIA T PAELi2¢_lowlevel_init

% 298. E# i2c_lowlevel_init

A i3}
EiRA €A i2c_lowlevel_init
PR void i2¢c_lowlevel_init(i2c_handle_type* hi2c);
ThRestiid 12C JEZ 1M1k R R %, 72 %k i2c_config MERIE A, T szIlwIdhtk 12C 4h

. GPIO. DMA. hIFAE ik, 7% /76 B BN 90 12C FIe s e

MAZHA

hi2c: F81 i2c_handle_type 2574 (¢ 44 ¥ {4
ZSEEANEIR W i2c_handle_type

frth 25

T

R EHME

k2K

Wik F e 4

of | off | ot

Bl

{
if(hi2c->i2cx == 12C1)
{
SEHL12C1 R
}

{
S 12C2 [

else if(hi2c->i2cx == 12C2)

void i2c_lowlevel_init(i2c_handle_type* hi2c)

5.12.33 E¥ i2c_wait_end
TR T K% i2¢c_wait_end

* 299. X# i2c_wait_end

A iR
ZERAE i2c_wait_end
R Y i2c_status_type i2c_wait_end(i2c_handle_type* hi2c, uint32_t timeout);
ThRestik SRPBML R, 1ZREH T DMA DLJ AR, R ok i i A% e o o it
AERHIEN, BT LART DA R XA iR R S R A i 45

2022.11.15
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HiA ik

WMASHA hi2c: $51 i2c_handle_type 5% ()45 1 1k
S EEAHER W i2¢_handle_type

NS 2 timeout: %5 RS B 7]

i 25 7

IR [H {4 i2c_status_type: HRfUIY
ZRE 5.12.31 B EZ 2SR A IEE

ST 7

e F R 7

il

{

I SERFENEE A

{

error_handler(i2c_status);

if (i2c_master_transmit_dma(&hi2c, 0xBO, tx_buf, 8, OXFFFFFFFF) != 12C_OK)

if(i2c_wait_end(&hi2c, OXFFFFFFFF) != [2C_OK)

error_handler(i2c_status);

5.12.34 % i2c_wait_flag

NERFER T L i2c_wait_flag

% 300. K% i2c_wait_flag

TiH Eii:py
R i2c_wait_flag
R AR T i2c_status_type i2c_wait_flag(i2c_handle_type* hi2c, uint32_t flag, uint32_t
event_check, uint32_t timeout)
DhRek Efhr S B R EN
WA BUSYF fr 2 S fibn S 1AL, HARWEREMHrEEER
WMASHA hi2c: 457 i2c_handle_type 2% (25 11k
ZRET: 0 BHAEZZSHAVTFIETEH
WSS 2 hi2c: 151 i2c_handle_type 257 () 45 #yf4
LB EVETIE W i2c_handle_type
WMNSH 3 event_check: ERpbr M RN ZF 2SR AE
Z[HFE 7. event_check & [# 5 £ %S4 o iF IUE Y5
MINZH 4 timeout: A543 N I (1]
25 7
AL i2c_status_type: AHiRfUIY
S ET 5.12.31 A E 2 ZSHAVFIUETEH
So oAt 7
W e 7
flag
i SRR S

& 230 | hRA 2.0.3




<[

5

AT32F415[E 4 FEBSP&Pack M FHIE S

5.12.35

2022.11.15

I2C_STARTF_FLAG:

|2C_ADDR7F_FLAG:

12C_TDC_FLAG:

|2C_ADDRHF_FLAG:

12C_STOPF_FLAG:
|2C_RDBF_FLAG:
|2C_TDBE_FLAG:

I2C_BUSERR_FLAG:
12C_ARLOST_FLAG:
12C_ACKFAIL_FLAG:

I2C_OUF_FLAG:

|I2C_PECERR_FLAG:

12C_TMOUT_FLAG:
I2C_ALERTF_FLAG:

I2C_TRMODE_FLAG:

12C_BUSYF_FLAG:
12C_DIRF_FLAG:

I2C_GCADDRF_FLAG:
I2C_DEVADDRF_FLAG:
12C_HOSTADDRF_FLAG:

[2C_ADDR2_FLAG:
event_check

IR ZAF = AR 5E b &
0~7 A hk UL AR &

HAE AL e ibn

FHL 9~8 Attt Sk UL A b &
15 1 2 A 72 AR 5 b
FRSCEIA 22 1 28 b 7
RIEG s bR &

MR R bR
ik & R br &
INESPRICIRS

i AR

PEC #0is 7 hn &
SMBus | fr &

SMBus 2R &

FE AR

KA R &

FE4 7 1) b 7

IR M bk SRR &
SMBus # £ Huhik- 2 Uschs &
SMBus EHHbHERE AR &
B R AE 2 bR

SEA bR S M RN IR AT A R 1 kA

|2C_EVENT_CHECK_NONE:
I2C_EVENT_CHECK_ACKFAIL:
|2C_EVENT_CHECK_STOP:

N

Ak B i
¥ 75 ACKFAIL S
K7 STOP =1t

‘ i2c_wait_flag(&hi2c, 12C_BUSYF_FLAG, 12C_EVENT_CHECK_NONE, OxFFFFFFFF);

¥ i2c_master_transmit

NERIIA T B i2c_master_transmit

% 301. ¥ i2c_master_transmit

T H (29

R i2c_master_transmit

R Y i2c_status_type i2c_master_transmit(i2c_handle_type* hi2c, uint16_t address,
uint8_t* pdata, uint16_t size, uint32_t timeout);

Difeftiik FEHUREESR CRlr=0, ZRECEHET N, PTG, 12C AR 7ER

MWASHA hi2c: 15[ i2c_handle_type 2570 (1) 45 #y 14
ZBEVETIE W i2c_handle_type

NS 2 address: MLk

MANZH 3 pdata: 1§ ACEHHE OB 4 bt

N size: HUHE KIEANH

MAZH5 timeout: ZE4F I I [A]

i 24 p
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5.12.36

5.12.37

2022.11.15

HiA ik
Y IEIE e i2c_status_type: fHiRfUHY
ST 5.12.31 BRHE 2 ZSHATIUEIEH
SRSkt 7
e F R 7
il

‘ i2c_master_transmit(&hi2c, 0xBO, tx_buf, 8, OXFFFFFFFF);

¥ i2c_master_receive

FEAFIR T K% i2c_master_receive

% 302. ¥ i2c_master_receive

H iR
A€ i2c_master_receive
PR T i2c_status_type i2c_master_receive(i2c_handle_type* hi2c, uint16_t address,
uint8_t* pdata, uint16_t size, uint32_t timeout);
Thread TR R0, BRI, BATERUS, 12C AL 5E AL

LN 2|

hi2c: #514 i2c_handle_type 257 [ 45 ¥4 {4
ZSHEAER W i2c_handle_type

WMANSH 2 address: MALHLHE
MANSH 3 pdata: FEWCHIE B ik
MNSH 4 size: HREILAEL
MANZ¥5 timeout: <54 A [A]
it 25 7
YL EN i2c_status_type: fin LMY
ZR &N 5.12.31 B E 2 ZSHAFBUETEHE
SR okt 7
e A L o 4 7
il

‘ i2c_master_receive(&hi2c, 0xBO, rx_buf, 8, OxXFFFFFFFF);

E¥ i2c_slave transmit

TR T KH i2¢_slave_transmit

* 303. E# i2c_slave_transmit

A iR
R34 i2c_slave_transmit
PR 2 A i2c_status_type i2c_slave_transmit(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);
Difeftiik MR IEEE G20, ZREUEHE TN, PITTERUE, 12C tAE%H 58 R

MASHA

hi2c: 15[ i2c_handle_type 2570 (1) 45 ¥y 14
LSRR W i2¢_handle_type

MANZH 2 pdata: Ak Es ) H 4 ik
MAZH3 size: Hfin kit H
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HiA ik

LN timeout: %54 I I [1)

i 25 7

IR [H {4 i2c_status_type: HRfUIY

ST 5.12.31 b H 2% S5 e v BUE T

SRSk 7

e F R 7

il

l i2c_slave_transmit(&hi2c, tx_buf, 8, OXFFFFFFFF);

5.12.38

¥ i2c_slave _receive

NERIIA T %L i2c_slave_receive

% 304. E¥ i2c_slave_receive

H iR
A€ i2c_slave_receive
PR AR i2c_status_type i2c_slave_receive(i2c_handle_type* hi2c, uint8_t* pdata, uint16_t
size, uint32_t timeout);
Dhread ML (R )T =0, BRI X, BATERUS, 12C AL % 5 R

LN 2|

hi2c: #514 i2c_handle_type 257 [ 45 ¥4 {4
ZSHEAHER W i2c_handle_type

MANSH 2 pdata: FEWSCHE B ik
MANSH3 size: HHRIEIA L
MANZH 4 timeout: <543 I A [A]
it 25 7
YL EN i2c_status_type: fEiRfLHY
ZR TN 5.12.31 B E 2 ZSHATBUETEH
SRkt 7
e o 4 7
A~

‘ i2c_slave_receive(&hi2c, rx_buf, 8, OXFFFFFFFF);

5.12.39

BR¥ i2c_master_transmit_int

TR T BAE i2c_master_transmit_int

& 305. E¥ i2c_master_transmit_int

T H #iR
R34 i2c_master_transmit_int
R Y i2c_status_type i2c_master_transmit_int(i2c_handle_type* hi2c, uint16_t address,
uint8_t* pdata, uint16_t size, uint32_t timeout);
Difeftiik FEWAROEEAE (PR XRECRAERRE T I, HRERUT ERUE 12C @ HIE R

gEoR, AU I i BB i2c_wait_end ()4 LSS Y

hi2c: 450 i2c_handle_type 2% ()45 1)1k
ZSHEANTER W i2c_handle_type

2022.11.15
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HiA ik
NS 2 address: MAHLHLAE
MANZH 3 pdata: 5 K& IEHE 10 E L b
MANSH 4 size: i RIEANEL
MANSH 5 timeout: %5 Ry i [H]
i 25 7
IR [H {4 i2c_status_type: HRfUIY
ST 5.12.31 b B 2 %S K e v BUE T
ST 7
U FH R 2 7
N

l i2c_master_transmit_int(&hi2c,

0xBO, tx_buf, 8, OXFFFFFFFF);

5.12.40

PR % i2c_master_receive_int

NRFEAR T Rk i2c_master_receive_int

% 306. E% i2c_master_receive_int

ik

i2c_master_receive_int

i2c_status_type i2c_master_receive_int(i2c_handle_type* hi2c, uint16_t address,

uint8_t* pdata, uint16_t size, uint32_t timeout);

=
a
2
5

FHBEAE CRWiTRO, ZREURARHZE TR, ZREPITERSE 12C @itk
REEH, WL I % i2c_wait_end ()45 T 5E K

MASHA

hi2c: 151 i2c_handle_type 257 () 45 #y 14
ZSEAENREIA WL i2c_handle_type

HMANSH 2 address: MLHbLE
MINSH3 pdata: FEUSCHE I H A
N size: HHRIEIA L
MANZ¥5 timeout: “EfF I I [A]
i 24 7
IR [F{E i2c_status_type: #HiRfUIY
Z R E 5.12.31 BHE 2 %S H AV BUETE
Je kAt 7
e FH R 2 7
N

‘ i2c_master_receive_int(&hi2c, 0xBO, rx_buf, 8, OXFFFFFFFF);

5.12.41 E# i2c_slave_transmit_int
NERAIR T K% i2c_slave_transmit_int

% 307. E¥ i2c_slave_transmit_int

W H iR
R i2c_slave_transmit_int
R B T i2c_status_type i2c_slave_transmit_int(i2c_handle_type* hi2c, uint8_t* pdata,
2022.11.15 ¥ 2341 R4 2.0.3
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HiA ik

uint16_t size, uint32_t timeout);

ThReftR MALRIEEE CREir=0, ZREURIEFRZE T, ZREHT RS 12C B iIE
FREEW, W LLE R i2c_wait_end () Z A E N TE K

WANSH hi2c: #4514 i2c_handle_type 257 [ 45 ¥4 {4
ESHFEANHE IR W i2c_handle_type

WMASH 2 pdata: 15 Ak 1 B H b

MANZH 3 size: s RIEANEL

LN timeout: %5 RS B 7]

i 25 7

Y IEIE e i2c_status_type: fHiRfUHY
ZR T 5.12.31 BRE 2 ZSHATIUEIEH

SR okt 7

B FH o 4 7

i

\ i2c_slave_transmit_int(&hi2c, tx_buf, 8, OXFFFFFFFF);

5.12.42

¥ i2c_slave receive_int

NEMIA T K i2c_slave_receive_int

% 308. ¥ i2c_slave receive int

i H

ii7p%)

e
Ny

i2c_slave_receive_int

= | =
o | 8x
D
e

i2c_status_type i2c_slave_receive_int(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);

&g
e
2
=

MHLENCEEE (20, Zm R AR ZET 3, AT e e 12C e

REEH, AT LA A R 2R i2c_wait_end ()5 #5738 TH5E AR

MASHA

hi2c: 15[ i2c_handle_type 257 (1) 45 #y 14
ZSEAENREIA WL i2c_handle_type

NS 2 pdata: FEUSCEE ) H A
MNSH3 size: HARIZEIAEL
MINSH 4 timeout: %5 F5 RS B 7]
i 24 7
IR [FE i2c_status_type: #HiRfUIY
ZREN 5.12.31 BRE 2 ZSHATFIUEIEH
SR kAT 7
R FH e 4 7
N

‘ i2c_slave_receive_int(&hi2c, rx_buf, 8, OXFFFFFFFF);

5.12.43

K i2c_master_transmit_dma

AR T A% i2c_master_transmit_dma

2022.11.15
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% 309. K% i2c_master_transmit_dma

BiH #HiR

A€ i2c_master_transmit_dma

PR T i2c_status_type i2c_master_transmit_dma(i2c_handle_type* hi2c, uint16_t
address, uint8_t* pdata, uint16_t size, uint32_t timeout);

Thegfig FHRIEESE (DMA 720, B2 dEMZE T, 2R BT eE 12C @ ilit
FREEW, W LLE R i2c_wait_end()Z A E N TE K

WANSH hi2c: #4514 i2c_handle_type 257 [ 45 44 {4
ZSHFEANHE IR W i2c_handle_type

NS 2 address: MLk

MWANZH 3 pdata: i ACsHd A Mk

NS 4 size: il KIENHL

MANZH 5 timeout: “Ef I I [A]

ot 28 x

YL EN i2c_status_type: fiRfLHY
S ET 5.12.31 A E 2 ZSHAVFRUETEH

So oAt I

W e 2 I

il

‘ i2c_master_transmit_dma(&hi2c, 0xBO, tx_buf, 8, OXFFFFFFFF);

5.12.44 ¥ i2c_master_receive_dma

T RAIE T A% i2c_master_receive_dma

% 310. X% i2c_master_receive_dma
W H (i35

R i2c_master_receive_dma

R B T i2c_status_type i2c_master_receive_dma(i2c_handle_type* hi2c, uint16_t
address, uint8_t* pdata, uint16_t size, uint32_t timeout);

Dhred TN (DMA 770, ZRBUR AR, BT e E 12C @it

KGR, T LUEE I R % i2c_wait_end ()45 T 58 K

MINSE

hi2c: 457 i2c_handle_type 2% (25 11k
ZSHEATE R W i2c_handle_type

MNSH 2 address: MALHLHE
MINSH 3 pdata: FzUCHHE 195 Hhtik
NS4 size: HREIRA L
MAZH 5 timeout: <543 I i (A
25 7
AL i2c_status_type: 4HiRfUIY
ZpE 5.12.31 & B 2 % SR vFIUE VG
SRk 7
W F e 7
N

‘ i2c_master_receive_dma(&hi2c, 0xBO, rx_buf, 8, OXFFFFFFFF);
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5.12.45

¥ i2c_slave transmit_dma

N RAIER T PRELi2¢_slave_transmit_dma

* 311. E# i2c_slave_transmit_dma

TiH

ik

i2c_slave_transmit_dma

==
&
5
e

i2c_status_type i2c_slave_transmit_dma(i2c_handle_type* hi2c, uint8_t* pdata,

uint16_t size, uint32_t timeout);

=
o>
[aNay
BE
[

MHURIEHHE (DMA 7520, %GR AR ZETT 30, T el 12C i@ it

HKgER, WLLE A R 5 i2c_wait_end ()R HSE K

MWASHA

hi2c: F8[ i2c_handle_type 574 (K] 45 ¥ 14
ZSHVEANTER W i2c_handle_type

MANSH 2 pdata: 15 AR 1B 4
NS 3 size: Hfl K& ML
MANZH 4 timeout: <54 A (A
28 7
IR Bl i2c_status_type: fiRfLHY
Z R 5.12.31 BREZZSHATIUEIEHE
Se RSk 7
e FH R 2 7
il

‘ i2c_slave_transmit_dma(&hi2c,

tx_buf, 8, 0OXFFFFFFFF);

5.12.46

BR¥Y i2c_slave_receive_dma

NRMIAR T BR%i2¢_slave_receive_dma

% 312. ¥ i2c_slave_receive_dma

TiH Eii:py
ERAE i2c_slave_receive_dma
R B T i2c_status_type i2c_slave_receive_dma(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);
Dhred ML (DMA 750, ZRBUR RT3, BT 72 a 12C @it

FgER, mLLE A R 5L i2c_wait_end ()R T SE K

BMINSH

hi2c: 457 i2c_handle_type 2% (25 11k
ZSHEATER W i2c_handle_type

NS 2 pdata: FzUCHHE 195 Hhtik
WIANSH3 size: HERIAH
NS4 timeout: %5 fy keI A A
25 7
IR [ i2c_status_type: #5iR{CHY
ZpE 5.12.31 &b 2 % SR vFIUE YE
SRkt 7
W F e 7
il

2022.11.15
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‘ i2c_slave_receive_dma(&hi2c, rx_buf, 8, OXFFFFFFFF);

5.12.47

BR# i2c_memory_write

NERAE T %L i2c_memory_write

* 313. B# i2c_memory_write

BiH #HiR

PRI 4 i2c_memory_write

PR 2 A i2c_status_type i2c_memory_write(i2c_handle_type* hi2c,
i2c_mem_address_width_type mem_address_width, uint16_t address, uint16_t
mem_address, uint8_t* pdata, uint16_t size, uint32_t timeout);

Thegfid 1] EEPROM 5 #fls (i r =0, ZeBUe a0, $UTHE, 12C ik
&

PN 2| hi2c: #4514 i2c_handle_type 257 [ 45 ¥4 {k
ZSHEAHER W i2c_handle_type

MANSH 2 mem_address_width: EEPROM 77fi# it hik 55 %
Z# %5 mem_address_width 7% % 5 % %S5 0 4 BUE T

MAZSH3 address: EEPROM Huhit

MANZH 4 mem_address: EEPROM ¥ 774i& ik

MANZH5 pdata: 1§ A0 K 1 B

MANZH 6 size: HdE K IENEL

WMANZHT timeout: EfF I I [A]

ot 28 x

YL EN i2c_status_type: fEiRfLHY
Z B 5.12.31 B HE 2 2SR AFBUETEH

Sk ok AF x

W e 2 I

mem_address_width
EEPROM A7 fiff s ik 5 5
I2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:

Bl

8 fir Mk s B
16 frthhit e

‘ i2c_memory_write(&hi2c, 0xA0, 0x05, tx_buf, 8, OXFFFFFFFF);

5.12.48

BR¥ i2c_memory_write_int

NFRAIAR T BB %i2c_memory_write_int

£ 314. X% i2c_memory_write_int

TiH ik
R i2c_memory_write_int
R ER T i2c_status_type i2c_memory_write_int(i2c_handle_type* hi2c,
i2c_mem_address_width_type mem_address_width, uint16_t address, uint16_t
mem_address, uint8_t* pdata, uint16_t size, uint32_t timeout);
Thegfid 1] EEPROM 5 #dls (rhibr 0, iz IERZE T 3, AT e s 12C
TR RS A, v LU I I A 2R 4L i2c_wait_end ()55 frid HE R

2022.11.15
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HiA ik

WMASHA hi2c: $51 i2c_handle_type 5% ()45 1 1k
S EEAHER W i2¢_handle_type

MAZH 2 mem_address_width: EEPROM 77 i ik 55
Z %15 mem_address_width 75 5 2% 2 5 {0 Y EUE TG

MASH3 address: EEPROM #lihit

MANZH 4 mem_address: EEPROM ¥ £74i# ik

MANZH5 pdata: A EHHE 0 HH Mkl

MANSH6 size: HE K IEANH

WMANSHT timeout: %5 RS B 7]

it 25 7

Y IEIEEN i2c_status_type: fHEiRfUHY
Z B 5.12.31 BREZZSHATIUEIEHE

S okt 7

B FH o 4 7

mem_address_width

EEPROM 7 it sthihik % &
I2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:

N

8 for Mk i B
16 il 58 22

\ i2c_memory_write_int(&hi2c, 0xA0, 0x05, tx_buf, 8, OXFFFFFFFF);

5.12.49

2022.11.15

¥ i2c_memory_write_dma

NRIA T BB % i2c_memory_write_dma

% 315. E# i2c_memory_write_dma

TiH Eii:py
R i2c_memory_write_dma
R AR T i2c_status_type i2c_memory_write_dma(i2c_handle_type* hi2c,
i2c_mem_address_width_type mem_address_width, uint16_t address, uint16_t
mem_address, uint8_t* pdata, uint16_t size, uint32_t timeout);
BILi 1 (B [\] EEPROM 545 (DMA 7730, iZeRHUR A ZET 30, 2R EddT 58 s 12C

TR R LS, w] LUE I F % i2c_wait_end ()& FFE I SE R

LN 2|

hi2c: 457 i2c_handle_type 2% (25 11k
ZSHEATER W i2c_handle_type

WMANSH 2 mem_address_width: EEPROM 724 i 5 &
Z M ZEFi: mem_address_width 7 i 5 £ i% S 4 S HUE T R
WMASH3 address: EEPROM Hbi}i:
WA 4 mem_address: EEPROM 4 17 i il
WMANSHS pdata: A AAHIE A
WMAZH 6 size: U RIENEL
MWNSHT timeout: A543 N I (1]
i =4 7
R[EE i2c_status_type: fHiRfUHY

ST 5.12.31 B E L ZSHAVFIUETEH

% 239 |
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BH

(i)

PSS

Wi F e 2

mem_address_width
EEPROM 17fif ik 95 £
I2C_MEM_ADDR_WIDIH_8:

8 fir il v i

I2C_MEM_ADDR_WIDIH_16: 16 firtihil- 5%

Bl

‘ i2c_memory_write_dma(&hi2c, 0xA0, 0x05, tx_buf, 8, OXFFFFFFFF);

5.12.50 ¥ i2c_memory read

TR T K H i2c_memory_read

%* 316. ¥ i2c_memory_read

H iR
R i2c_memory_read
PR # 5 A i2c_status_type i2c_memory_read(i2c_handle_type* hi2c,
i2c_mem_address_width_type mem_address_width, uint16_t address, uint16_t
mem_address, uint8_t* pdata, uint16_t size, uint32_t timeout);
Tyhe ik M EEPROM i#dls (7720, ZREUEMZETT N, $ATREUE, 12C 46458

J

MAZHA

hi2c: F81 i2c_handle_type 2574 (¢ 45 ¥ {4
ZSEEANEIR W i2c_handle_type

WSS 2 mem_address_width: EEPROM 7% i il % J&
Z %Y. mem_address_width 75 [ 5 £ 1% 2 8 {0 VFEUE JE F
MANZH3 address: EEPROM #i it
WMAZH 4 mem_address: EEPROM 4 17 i s dil:
MNSH5 pdata: SzHCHE 19 %4 Hhtik
MINZH 6 size: HHREIA L
MANSHT timeout: %5 #5 RS B 7]
LR 7
IR [AMEH i2c_status_type: #HiR{UIY
Z R & 5.12.31 BHE 2 %S B AV IUETE
Je skt 7
R FH R 7

mem_address_width
EEPROM 17 fif Huhik: %5 2
I2C_MEM_ADDR_WIDIH_8:

8 fir bk v i

I2C_MEM_ADDR_WIDIH_16: 16 {55

2N

‘ i2c_memory_read(&hi2c, 0xA0, 0x05, rx_buf, 8, OXFFFFFFFF);

5.12.51 % i2c_memory_read_int
NEHIR T % i2c_memory_read_int

2022.11.15
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% 317. % i2c_memory_read_int

BiH #HiR

A€ i2c_memory_read_int

PR T i2c_status_type i2c_memory_read_int(i2c_handle_type* hi2c,
i2c_mem_address_width_type mem_address_width, uint16_t address, uint16_t
mem_address, uint8_t* pdata, uint16_t size, uint32_t timeout);

Thegfid M EEPROM B4 (hiiy =0, R 30, 2R BT 5 12C
AW AL, AT LR A R £ i2c_wait_end ()2 £ T AL

WMANSH hi2c: #4514 i2c_handle_type 257 [ 45 ¥4 {4
ZSHFEANHE IR W i2c_handle_type

WASH 2 mem_address_width: EEPROM f£fi# i 5 &
Z W ET: mem_address_width 7% 58 £ %S $ R Y IUE TE

MAZH3 address: EEPROM #i ik

MNSH 4 mem_address: EEPROM $4z 7 fi# b ik

MANZH5 pdata: FEEHE 0 E 4Lk

MANZH 6 size: HdEILECNEL

WMANZHT timeout: EfF I I [A]

it 2% W

IR [EE i2c_status_type: #HiR{UIY
ZRET: 0 BHAEZZSHAVTFIETEH

So koAt I

W e 2 x

mem_address_width

EEPROM 17 i i fi: 5 /i
|2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:

Bl

8 fir kil s B
16 frthhit e fE

‘ i2c_memory_read_int(&hi2c, OxA0, 0x05, rx_buf, 8, OXFFFFFFFF);

5.12.52
NERIIA T K%L i2c_memory_read_dma

BK% i2c_memory_read_dma

% 318. E# i2c_memory_read_dma

T H (29
ZERAEA i2c_memory_read_dma
R T i2c_status_type i2c_memory_read_dma(i2¢c_handle_type* hi2c,
i2c_mem_address_width_type mem_address_width, uint16_t address, uint16_t
mem_address, uint8_t* pdata, uint16_t size, uint32_t timeout);
Thaestik M EEPROM #:4i#l; (DMA 7530, %2 ARHZET 30, BT 5E s 12C

TR AL W, wTLLd i H 4 i2c_wait_end () S48 R 5E K

MASHA

hi2c: 15[ i2c_handle_type 2570 (1) 45 #y 44
ZBEVETE W i2c_handle_type

MINS% 2 mem_address_width: EEPROM 7£fi il 5 J&
Z &5 mem_address_width 25 [ 5 £ 1% S5 L VFEUE TE F
MINSHL 3 address: EEPROM it
2022.11.15 241 hRA 2.0.3
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HiA ik
WASH 4 mem_address: EEPROM & 77 fifs i it
MANZHS5 pdata: {52HUEHE A2 skt
MASH 6 size: HHHELHN 4L
MANSHT timeout: %5 RS B 7]
i 25 7
IR [EE i2c_status_type: HRfUIY

ST 5.12.31 b B 2 %S K e v BUE T

ST 7
U FH R 2 7

mem_address_width

EEPROM 7 it bk % J&
I2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:

8 for Mk i B
16 ik 58 22

N

5.12.53

‘ i2c_memory_read_dma(&hi2c, 0xA0, 0x05, rx_buf, 8, OXFFFFFFFF);

¥ i2c_evt_irq_handler

NERIIA T % i2c_evt_irg_handler

* 319. ¥ i2c_evt_irq_handler

H iR
efe i2c_evt_irg_handler
R ER T void i2c_evt_irq_handler(i2c_handle_type* hi2c);
Digefliid Hp R, HTACER 12C SR

MASHA

hi2c: 151 i2c_handle_type 257 (1) &5 #y 14
ZSEAENREIA WL i2c_handle_type

28 ¥

R EHME x

S At ¥

e FH eR 2 x
Bl

{

i2c_evt_irq_handler(&hi2c);

void [2C1_EVT_IRQHandler(void)

5.12.54 ¥ i2c_err_irq_handler
NRAIER T A% i2¢_err_irq_handler

2022.11.15

* 320. ®#i2c_err_irq_handler

5H

iR

i2c_err_irq_handler

==
&
b
e

void i2c_err_irq_handler(i2c_handle_type* hi2c);

& 242 T
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HiA 3%
ThRestik Fimrh WA, T AREE 12C BRI
HINSH hi2c: 151 i2c_handle_type 57U K45 ¥ A
ZSHFEANHE IR W i2c_handle_type
i 24 7
R [EME 7
SRSkt 7
e F R 7
il
void 12C1_ERR_IRQHandler(void)
{
i2c_err_irg_handler(&hi2c);
}

5.12.55 % i2c_dma_tx_irq_handler

NERMIA T B i2c_dma_tx_irg_handler

% 321. E# i2c_dma_tx_irg_handler

H iR
ef e i2c_dma_tx_irgq_handler
BRI 2R Y void i2c_dma_tx_irq_handler(i2c_handle_type* hi2c);
DhRe ik DMA 3k iR 8, T Ab 2 DMA K H i
PN 2| hi2c: #514 i2c_handle_type 257 [ 45 ¥4 {4
ZSHEATE R W i2c_handle_type
a2 8 x
A EIRN 7
Sk ok AF x
W F R 2 7
Nl

void DMA1_Channel6_IRQHandler(void)
{

i2c_dma_rx_irq_handler(&hi2c);
}

5.12.56 ¥ i2c_dma_rx_irg_handler

FNERAIAR T BRE i2c_dma_rx_irg_handler

R 322. ®¥ i2c_dma_rx_irq_handler

A 3%
R4 i2c_dma_rx_irg_handler
BRI Y void i2c_dma_rx_irq_handler(i2c_handle_type* hi2c);
Digeflid DMA Fzicrhbreri %, JH T 4L EE DMA Hdic
LN 2 (| hi2c: 151 i2c_handle_type 5% ({45 1k
LSRR W i2¢_handle_type

2022.11.15
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BH (i)

T
iR el
Sk kAT
e F pa 2
Bl

off | off | ofl | o

void DMA1_Channel7_IRQHandler(void)

{
i2c_dma_tx_irq_handler(&hi2c);

513 HENREXTHEHIE (NVIC)

NVIC Zif7- #3458 NVIC_Type, & T 31 “core_cm4.h i |-

/**
* @brief Structure type to access the Nested Vectored Interrupt Controller (NVIC).
*/

typedef struct

{

}NVIC_Type;

THREHE T NVIC 2/,
% 323. PWC FE8X R R

T R
iser rHIRT S B A AR AR
icer T T RIS R A AR A
ispr TR BB A AR A
icpr TR IS R A A A
iabr FH TS 7 B A A
ip TR e A A
stir A W A AR

T

THREHE T NVIC FEREUS Y.

&

% 324. PWC EERHa

E¥ 3%
nvic_system_reset R E AL
nvic_irq_enable NVIC H Wi B 2t S g ic &
nvic_irq_disable NVIC B2k g
nvic_priority_group_config NVIC H il S 2 75 4H e &
nvic_vector_table set NVIC b i) e J bk % ffw B8 bk ¢ 5
nvic_lowpower_mode_config NVIC i DR A G L B

2022.11.15 & 244 FRA 2.0.3
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5.13.1 E#¥ nvic_system_reset

FERFIAR T PAEL nvic_system_reset

% 325. E# nvic_system_reset

B H iR
A EA nvic_system_reset
PR T void nvic_system_reset(void)
Difeftig RGBT EAran S
MASH p
it 25 p
IR [F{H p
Skt p
5 18 FH R £ NVIC_SystemReset()
~pl
[* system reset */
nvic_system_reset();

5.13.2 ¥ nvic_irq_enable
TR T EH nvic_irg_enable

% 326. E# nvic_irq_enable

mHE R

PRI 44 nvic_irg_enable

R Y void nvic_irq_enable(IRQn_Type irgn, uint32_t preempt_priority, uint32_t
sub_priority)

Digefliid NVIC Wi B8 e {1 e e &

MASHA

irgn: AT ek
ZSEENHEAR W irgn.

MINSHL 2 preempt_priority: & 5t Se ik E
LSRN B AT # T NVIC_PRIORITY_GROUP_x 5& X K L%
MINSHL 3 sub_priority: N5 2 5 E
ZSHNBE AT # T NVIC_PRIORITY_GROUP_x 5 X # KRS 2%
il 25 7
R EME 7
Sk AT 7
R FH eR 4 NVIC_SetPriority()
NVIC_EnablelRQ()
irgn
irqn AT HE R BRI R &, HrlESHP 5T
WWDT_IRQn: Tl 15 B 2% Hh BT
PVM_IRQn: HEF] EXINT (YR B R R (PVYMD Al

USBFS_MAPL_IRQn:

DMA2_Channel6_7_IRQn:

2022.11.15

USBFS = ML S 2% H
DMA2 ifEi# 6 1 DMA2 @il 7 4= 4 b
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Bl

/* ena

ble nvic irq */

nvic_irq_enable(ADC1_IRQn, 0, 0);

5.13.3 E¥ nvic_irq_disable
FERFIAR T PAEL nvic_irg_disable

% 327. E# nvic_irq_disable

T H Hid
A€ nvic_irg_disable
PR void nvic_irq_disable(IRQn_Type irgn)
e ik NVIC ik B
WmANZH irqn:  HBT IR R
ZSEEARR W irgn.
ot 28 x
IR [FH o
Sk ok AF 7
B R A NVIC_DisablelRQ()
il
[* disable nvic irq */
nvic_irq_disable(ADC1_IRQn);

5.13.4 ¥ nvic_priority_group_config

2022.11.15

T RAHIE T PR AL nvic_priority_group_config

R 328. B ¥ nvic_priority_group_config

| Ei:1p%)
PRI 4 nvic_priority_group_config
PR3 void nvic_priority_group_config(nvic_priority_group_type priority_group)
DhRe ik NVIC it 5 2 7 4 e B
NS H priority_group: TS A1ikEH%
1%Z AT L% EL nvic_priority_group_type P9 HIAT & — AN ML E.
it 24 7
R [EME 7
So okt 7
W e 2 NVIC_SetPriorityGrouping()

priority_group
priority_group H TP Wit e, KAl D5+

NVIC_PRIORITY_GROUP_0: ft4e2%4H 0 (0 fi7H T4 St sedk, 4 S TuRiitsag)
NVIC_PRIORITY_GROUP_1: ek H 1 (1 AT 5k, 3 A2 FmRitss)
NVIC_PRIORITY_GROUP_2: ftc#kH 2 (2 fi T4 Hsedk, 2 i FmRiitssg)
NVIC_PRIORITY_GROUP_3: ft4egk4l 3 (3 i T4 St sedk, 1 S TuRitsag)
NVIC_PRIORITY_GROUP_4: ft/c#H 4 (4 T4 554k, 0 A FmRiftssg)

BN

% 246 |
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[* config nvic priority group */
nvic_priority_group_config(NVIC_PRIORITY_GROUP_4),

5.13.5 ¥ nvic_vector_table_set
NERAIR T BRE nvic_vector_table_set

% 329. ¥ nvic_vector_table_set

B | E1:57)

A EA nvic_vector_table_set

PR Y void nvic_vector_table_set(uint32_t base, uint32_t offset)
e ik NVIC Hhllr ) & S bl 2 f #% bk 15 5@

MWASHA

base: Hillia =R IEHHE
%S HOA R B E B kA T RAM B2 FLASH.

MASH 2 offset: HIkT [A] & K i #% kit
ZS B SERR T R R LG b, AL B D 0x200 KA EL
it 24 o
IR [F{H o
Se kAT 7
B R FH R 2 7
base

base M T-ik#FH Wi BRI HM AL, HalkSHD 5

NVIC_VECTTAB_RAM:
NVIC_VECTTAB_FLASH:
Bl

rh i ) A A T RAM
Hh b [ B R S L A7 T FLASH

[* config vector table offset */
nvic_vector_table_set(NVIC_VECTTAB_FLASH, 0x4000);

5.13.6 ¥ nvic_lowpower_mode_config

2022.11.15

R AIA T B % nvic_lowpower_mode_config

& 330. B# nvic_lowpower_mode_config

TiH ity

PRI 4 nvic_lowpower_mode_config

Eap g it void nvic_lowpower_mode_config(nvic_lowpower_mode_type Ip_mode,
confirm_state new_state)

Dhredd NVIC KD FERL A R AC &

MANSHA

Ip_mode: EF 7 ZHCE KR IFEAR
% Z AT L% EL nvic_lowpower_mode_type P FAT & — M4

MANZH2

new_state: H it Ak FL X3 TRCIRAS
SR LLEI A H 2 —: TRUE, FALSE.

it 28

IR [BI{E

Se koKt

e FH e 2

x
x
x
x
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Ip_mode

Ip_mode M T35 75 EHC B AR AERE K, HT g2 8% 5k

NVIC_LP_SEVONPEND:
NVIC_LP_SLEEPDEEP:
NVIC_LP_SLEEPONEXIT:
il

AW N AR A (TSR 5 WFE HAE1ERD
TR P MRAS AR R (] ALY Bl RO O SRR D
RGNEARILSE L WHR di i, S7EIEE A FERAR 2

[* enable sleep-on-exit feature */

nvic_lowpower_mode_config(NVIC_LP_SLEEPONEXIT, TRUE);

514 HJEEH (PWC)

PWC # {7 #4514 pwe_type, & (T3 “at32f415_pwe.h i T

/**

* @brief type define pwc register all

*/
typedef struct
{

} pwc_type;

TREGEH T PWC FA7a R

+ 331. PWC FF8EXT MR

FR iR
ctrl N e Ay
ctrlsts FEYR T i SRS F A7 4R
TREH T PWC FEREAR:
% 332. PWC ERHa s
R4 #ir

pwc_reset

24z PWC E A 27 7 4% (R EF = A1

pwc_battery powered_domain_access

PR A P X3 5 N A

pwc_pvm_level_select

FEL . M 0 5% 1 B 00 LS s S e 4

pwc_power_voltage_monitor_enable

FEL . M 0 5% 1 L B 00 A

pwc_wakeup_pin_enable

FEHLI A A i e

pwc_flag_clear TE B OB AL bR B AL
pwc_flag_get IREUbR BEALRSS
pwc_sleep_mode_enter HEHEAR AR X
pwc_deep_sleep_mode_enter TR FE R RS 2
pwc_voltage_regulate_set IR FEMERR BT B R AT SRS I 4
pwc_standby_mode_enter AU
5.14.1 K¥ pwc_reset
NERAFE T KL pwe_reset
- - % 248 T - T k203
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* 333. X pwc_reset

B H iR
A€ pwc_reset
PR 2 A void pwc_reset(void)
Difeftig AL PWC I H A a2 4 R FF R ALE
WA 7
it 25 7
IR A 7
S okt 7
B 18 pR 3 crm_periph_reset()
~Hl
[* deinitialize pwc */
pwc_reset();

5.14.2 KKi¥ pwc_battery powered_domain_access

y

5.14.3

2022.11.15

T RAIE T A% pwe_battery _powered_domain_access

% 334. ¥ pwc_battery_powered_domain_access

mHE R
A€ pwc_battery powered_domain_access
R E R Y void pwc_battery powered_domain_access(confirm_state new_state)
ek A Ul At AL DI BN A g
BMANSH new_state: Hifit B X Ik FRBEIRZS
ZSHAT UL H Hh 2 —: TRUE, FALSE.
it 24 ¥
IR [FIE &
SR kAT ¥
R FH R 2 &
Bl
/* enable the battery-powered domain write operations */
pwc_battery powered_domain_access(TRUE);

TERL: R IE g 5 T 7 P X G FE J s A RERRIF /e X, L4 RTC

¥ pwec_pvm_level_select
FERFER T EE pwe_pvm_level_select

# 335. X% pwc_pvm_level_select

T H ik
R pwc_pvm_level_select
R ER T void pwc_pvm_level_select(pwc_pvm_voltage_type pvm_voltage)
Dhredd P, s M 0 45 1 1000 P s iy e 5
BMINSH pvm_voltage: Ml i K I S EEFE

%S HAT L% E pwe_pvm_voltage type W HIAT & — M H2EA.
it 25 7

% 249 |
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i H EiEp)
R EHME x
Sk kAT 7
Wi F pa 2 x

pvm_voltage

pvm_voltage 15 & HL T I I 4% (10 00 ep s i 6, T S 809 510~
15311

PWC_PVM_VOLTAGE_2V3:
PWC_PVM_VOLTAGE_2V4: |
PWC_PVM_VOLTAGE_2V5: |
PWC_PVM_VOLTAGE_2V6: |
PWC_PVM_VOLTAGE_2V7: |
PWC_PVM_VOLTAGE_2V8: !
PWC_PVM_VOLTAGE_2V9:

Bl

HL s I A 2.3V

Ll
D Kl FHE Y 2.4V
D Kl FHE Oy 2.5V
D Kl FHE Y 2.6V
Ml S5 2.7V
I Kl FHE D 2.8V
bl

I FL s i N 2.9V

_EIIL
1WA
_EIIL
1WA
_EIIL
1WA
_EIIL
1WA
_EIIL
1WA
_EIIL
1WA
JI]l

pwc_pvm_level_select(PWC_

[* set the threshold voltage to 2.9v */

PVM_VOLTAGE_2V9);

5.14.4 K% pwc_power_voltage _monitor_enable

NERAFE T %L pwe_power_

voltage_monitor_enable

#* 336. X% pwc_power_voltage_monitor_enable

TiH iR

A EA pwc_power_voltage_monitor_enable

PR AR void pwc_power_voltage_monitor_enable(confirm_state new_state)

DhRek FEL S 00 45 £ L B 00 e

HMINSH new_state: HE MMM FHBRE

ZSHOTLLIEECE Hh 2 —: TRUE, FALSE.

it 25 W

R [EME I

So oAt I

B H R 2 7

Nl

/* enable power voltage monitor */
pwc_power_voltage_monitor_enable(TRUE);

5.14.5 ¥ pwc_wakeup_pin_enable

N T K pwe_wakeup_pin_enable

# 337. B¥ pwc_wakeup_pin_enable

T H ik
R pwc_wakeup_pin_enable
R ER T void pwc_wakeup_pin_enable(uint32_t pin_num, confirm_state new_state)
Thegdmiik REAL L B
WMANSHA pin_num: 7 EACE 1L R A B
2022.11.15 T 250 I FR7 2.0.3
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5.14.6

5.14.7

2022.11.15

W H i)
SO DUEBUT B H & R LB D) B T
MANSH 2 new_state: fFHLALREE I TRBRAS
ZSHOT LI A Kbz —: TRUE, FALSE.
12 [EME ¥
Jeth kAT ¥
B H R 4 ¥
pin_num

pin_num Fi T it 5 A AL B O AU R 5 I, H AT i S MO Bl T
PWC_WAKEUP_PIN_1: #HLBEREE I 1 (2 GPIO Jy PAO)
il

/* enable wakeup pin - pa0 */
pwc_wakeup_pin_enable(PWC_WAKEUP_PIN_1, TRUE);

¥ pwc_flag_clear
NRAIA T L pwe_flag_clear

% 338. ¥ pwc_flag_clear

W H Ei::3a)

MR pwc_flag_clear

BRI AR Y void pwc_flag_clear(uint32_t pwc_flag)

DhRedtik TEBR BB AR E AL

MANSH pwc_flag: FHERR AR EER

S HOE AR W RIAZCE T/ SR -

it 24 7

IR [E{H o

SR okt 7

B H R 2 o
pwc_flag
pwc_flag H Tk # f5 S ERR bR &, K& P sl T
PWC_WAKEUP_FLAG: FEMLMRBE AR bR &
PWC_STANDBY_FLAG: HAFHUE AR &

PWC_PVM_OUTPUT_FLAG:
il

LY R A A AR . (B A SRR D

/* wakeup event flag clear */
pwc_flag_clear(PWC_WAKEUP_FLAG);

E¥ pwc_flag_get
TR T R pwe_flag_get

X 339. X pwc_flag_get

BH R

ZERAE pwc_flag_get
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i H i35
PR flag_status pwc_flag_get(uint32_t pwc_flag)
Tifeftig IR EALRES
LN pwe_flag: FHERPURS IR E 1L
SRS BOEA IR WA RIA L2 7] fHIR -
15 [EME flag_status: FrELFPRES
ZIREE N E B2 —: SET, RESET.
So oAt I
Wi F R 2 I
Nl
[* check if wakeup event flag is set */
if(pwc_flag_get(PWC_WAKEUP_FLAG) = RESET)

5.14.8 BKi¥ pwc_sleep_mode_enter

R T % pwe_sleep_mode_enter

& 340. ¥ pwc_sleep_mode_enter

TiH iR
efe pwc_sleep_mode_enter
BRI 25 Y void pwc_sleep_mode_enter(pwc_sleep_enter_type pwc_sleep_enter)
Thread RN B ARAE
WASH pwc_sleep_enter: MEIRMZHEN )7 ik %
%S H] LUk E pwe_sleep_enter_type P IKAT R —M24ME.
a2 8 x
A IR 7
Sk ok AF x
B H R 2 7

pwc_sleep_enter

pwc_sleep_enter A T FMEME A GE N7, K& 8P 5k

PWC_SLEEP_ENTER_WFI:
PWC_SLEEP_ENTER_WFE:

2N

B WFI iy 4 i\ BEARAE 2
B WFE iy 23k N\ BEARAR 2

/* enter sleep mode */
pwc_sleep_mode_enter(PWC_SLEEP_ENTER_WFI);

5.14.9 X ¥ pwc_deep_sleep_mode_enter

TR T A% pwe_deep_sleep_mode_enter

£ 341. E# pwc_deep_sleep_mode_enter

W H iR

ZERAE pwc_deep_sleep_mode_enter

PR3 A void pwc_deep_sleep_mode_enter(pwc_deep_sleep_enter_type
pwc_deep_sleep_enter)
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W H i)
Thae ik TN FEE AR 2
MASH pwc_deep_sleep_enter: ¥R BB AN 5 ik £
%S BT Lk E pwe_deep_sleep_enter_type W HIAF R — AN M2EA.
i 25 7
R [EME 7
SRSkt 7
e F R 7

pwc_deep_sleep_enter

pwc_deep_sleep_enter i Tik iR E BRI U N7 20, HaTiS 82 miun~
PWC_DEEP_SLEEP_ENTER_WFI: I W i 4338 N R B B HR AR X
PWC_DEEP_SLEEP_ENTER WFE: il WFE 4 #E N\ IR FE AR AR X

Bl

[* enter deep sleep mode */
pwc_deep_sleep_mode_enter(PWC_DEEP_SLEEP_ENTER_WFI);

5.14.10 % pwc_voltage regulate_set
NERHIA T %L pwe_voltage_regulate_set

% 342. W pwc_voltage_regulate_set

TiH iR
MR pwc_voltage_regulate_set
BRI AR Y void pwc_voltage_regulate_set(pwc_regulator_type pwc_regulator)
Dhred PR RRIRAS T R R Y 2 RS %
NS pwc_regulator: i[RI BRI IR F
ZSHOT LLILE pwe_regulator_type P AT & — M ARESE.
a2 8 x
A IR 7
Sk ok AF x
B H R 2 7

pwc_regulator

pwc_regulator A TiEFH R IR a8 IR, Kk 5|t

PWC_REGULATOR_ON: TR P BRI X H R R T 48 1R T A
PWC_REGULATOR_LOW_POWER: 7R MEARAR T H R A5 2540 TR IhFEAR 5
A~

[* congfig the voltage regulator mode */
pwc_voltage_regulate_set(PWC_REGULATOR_LOW_POWER);

5.14.11 ¥ pwc_standby mode_enter
TR AR T A% pwe_standby _mode_enter

% 343. E# pwc_standby_mode_enter
T H R

ZERAE pwc_standby_mode_enter
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W H i)

PR void pwc_standby_mode_enter(void)
Tifeftig BEANFFHLE

WA
i 24
12 [EME

Je kA
B H R 4
~Hl

of [ ofl | off | orf | od

[* enter standby mode */

pwc_standby_mode_enter();

515 H4{T4MEDO (SPD) /SO (2S)

SPI T A7 a8 4514 spi_type, & T X “at32f415_spi.h "1 | :
[
* @brief type define spi register all
*/
typedef struct
{

} spi_type;
TRAT SPI 47 8RN
% 344. SPI HAREW

EREE ik
ctrl1 SPI f il & 47 %% 1
ctrl2 SPI f il & 17 %% 2
sts SPURS T 748
dt SPI Hs & A7 d%
cpoly SPI CRC Z 17174+
rcrc SPI RXxCRC # {745
terc SPI TXxCRC % {745
i2sctrl SPI_12S Bt & #F A7 2%
i2sclkp SPI_I2S s 4 %5 745

TREHE T SPI FERE A
% 345. SPI ER ¥ A

23k 8 iR
spi_i2s_reset ¥ SPI2S T e A3 E K E B E A0 A
spi_default_para_init 25 SPI MUk 25 K A I 1E
spi_init SPI #Iktk
spi_crc_next_transmit T—2EHRE LM CRC w4
spi_crc_polynomial_set SPI CRC £ Ui\ &
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spi_crc_polynomial_get

FKHL SPI CRC £ 1

spi_crc_enable

SPI CRC fifi

spi_crc_value_get

IREL SPI #i/ R i%x CRC 454

spi_hardware_cs_output_enable fifif CS iy HAF RE
spi_software_cs_internal_level_set BB CS AHHE
spi_frame_bit_num_set B AN EL
spi_half_duplex_direction_set PR ESTER RNt |
spi_enable SPI fiifkE

i2s_default_para_init 25 12S WIS M AR TR VI E

i2s_init 12S #1461k

i2s_enable 12S ffifig

spi_i2s_interrupt_enable

fliREI%E 1) SPI/IZS Hlky

spi_i2s_dma_transmitter_enable

SPI/I12S DMA K i%ffifE

spi_i2s_dma_receiver_enable

SPI/I12S DMA it fdi e

spi_i2s_data_transmit

SPI/I?S ik —EHE

spi_i2s_data_receive

SPI/I2S ik —ZE 5

spi_i2s_flag_get

BLHL E 1) SPI/I2S 5

spi_i2s_flag_clear

BRIk E B SPINZS bk

5.15.1 BK¥ spi_i2s_reset

NRMIA T BRHL spi_i2s_reset

® 346. BH spi_i2s_reset

A 3%}
ERAE spi_i2s_reset
PR3 void spi_i2s_reset(spi_type *spi_x);
ThRedthiR + SPI/I12S T S E s ERE B EALE
HNSH spi_x: P SPI 7k
BZHOT LR A Hh 2 —: SPI1, SPI2.
i 24 7
IR [FIME 7
SR kAT 7
B R £ crm_periph_reset();
N

‘ spi_i2s_reset (SPI1);

5.15.2

B3 spi_default_para_init

NERIIA T % spi_default_para_init

% 347. B¥ spi_default_para_init

T H iR
R spi_default_para_init
R ER T void spi_default_para_init(spi_init_type* spi_init_struct);
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HiA 232
Thiefihik % SPI WIs b 5 R AR IR A 8
MASH spi_init_struct: F&17 spi_init_type AL {1484l
LR 7
IR [E{E 7
i as F A2 LA spi_init_type 58 ({AF &
W F R 7

Bl

spi_init_type spi_init_struct;

spi_default_para_init (&spi_init_struct);

5.15.3 ¥ spi_init
NERAIA T KL spi_init

#* 348. FI spi_init

i H Eiiuy
R4 Spi_init
PR T void spi_init(spi_type* spi_x, spi_init_type* spi_init_struct);
Thread SPI ¥tk
MANSEA spi_x: FTEFEH] SPI AR

SZHOTLLER A Hh 2 —: SPI1, SPI2.

WSS 2 spi_init_struct: {517 spi_init_type J5RI 1484t
a2 8 x
A IR 7
Sk ok AF i T E X spi_init_type KA 2 B
B H R 2 7

spi_init_type 7E at32f415_spi.h F15& X

typedef struct

{
spi_transmission_mode_type
spi_master_slave_mode_type
spi_mclk_freq_div_type
spi_first_bit_type
spi_frame_bit_num_type
spi_clock_polarity _type
spi_clock phase_type
spi_cs_mode_type

} spi_init_type;

spi_transmission_mode

SPI A&

SPI_TRANSMIT_FULL_DUPLEX:

SPI_TRANSMIT_SIMPLEX_RX:

SPI_TRANSMIT_HALF_DUPLEX_RX:

transmission_mode;
master_slave_mode;
mclk_freq_division;
first_bit_transmission;
frame_bit_num;
clock_polarity;
clock_phase;
cs_mode_selection;

R B[] 4 XU AR
UL ) A YR
B ) R
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SPI_TRANSMIT_HALF_DUPLEX TX: FZEX{A R &
master_slave_mode

BN Siwriks

SPI_MODE_SLAVE:  MAHLfEZ
SPI_MODE_MASTER: EHlE=

mclk_freq_division

IR EE R

SPI_MCLK_DIV_2: 2 54
SPI_MCLK_DIV_4-: 4 5340
SPI_MCLK_DIV_8: 8 734

SPI_MCLK_DIV_16: 16 440
SPI_MCLK_DIV_32: 32
SPI_MCLK_DIV_64: 64 734
SPI_MCLK_DIV_128: 128 434
SPI_MCLK_DIV_256: 256 4} 4
SPI_MCLK_DIV_512: 512 434
SPI_MCLK_DIV_1024: 1024 434
first_bit_transmission

SPI Y Kk m LM AL

SPI_FIRST _BIT_MSB: JtkikmElr
SPI_FIRST BIT LSB: JtAiX{&fr
frame_bit_num

B WAL

SPI_FRAME_8BIT: — Wit 7 8bit 4
SPI_FRAME_16BIT:  —ifs# 16bit %4
clock_polarity

iR P

SPI_CLOCK_POLARITY_LOW:  =ZS[HH, A A BT
SPI_CLOCK_POLARITY_HIGH:  ZSIN, B hd i e v
clock_phase

(AR

SPI_CLOCK_PHASE_1EDGE: SPI 45— /M4y i 4T $dls ke
SPI_CLOCK_PHASE_2EDGE: SPI % — M4t ydt 47 $ods okt
cs_mode_selection

(AR

SPI_CS_HARDWARE_MODE: fififf CS #izt
SPI_CS_SOFTWARE_MODE: #ft CS fi=

A~

spi_init_type spi_init_struct;

spi_default_para_init(&spi_init_struct);
spi_init_struct.transmission_mode = SPI_TRANSMIT_FULL_DUPLEX;
spi_init_struct.master_slave_mode = SPI_MODE_MASTER,;
spi_init_struct.mclk_freq_division = SPI_MCLK_DIV_S§;
spi_init_struct.first_bit_transmission = SPI_FIRST_BIT_MSB;
spi_init_struct.frame_bit_num = SPI_FRAME_16BIT;
spi_init_struct.clock_polarity = SPI_CLOCK_POLARITY_LOW;
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spi_init_struct.clock_phase = SPI_CLOCK_PHASE_2EDGE;
spi_init_struct.cs_mode_selection = SPI_CS_SOFTWARE_MODE;
spi_init(SPI1, &spi_init_struct);

5.15.4 BR¥ spi_crc_next_transmit

TR T PREL spi_crc_next_transmit

X 349. ¥ spi_crc_next_transmit

WA E1:57)
A€ spi_crc_next_transmit
PR void spi_crc_next_transmit(spi_type* spi_x);
ThRestiid 2R CRC i d

MAZHA

spi_x: FTEFEM SPI &
B DRI E HF 2z —: SPI1, SPI2.

frth 25

T

R EHME

k2K

Wik F e 4

of | off | ot

Bl

‘ spi_crc_next_transmit (SPI1);

5.15.5 BK¥ spi_crc_polynomial_set

AR T K% spi_crc_polynomial_set

% 350. X% spi_crc_polynomial_set

A 3%}
ERAE spi_crc_polynomial_set
PR3 void spi_crc_polynomial_set(spi_type* spi_x, uint16_t crc_poly);
DhRe ik SPI CRC Z ik &

BMINSE

spi_x: FTiEFEH) SPI 4k
ZSHT LR E K2 —: SPI1, SPI2.

MINSH 2 crc_poly: CRC £z
HU{ETEFE: 0x0000~0xFFFF
24 P
IR [EME e
Sk A *
ke v Y o 2 %
A~

[*set spi crc polynomial value */
spi_crc_polynomial_set (SPI1, 0x07);
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5.15.6 BK¥ spi_crc_polynomial_get

NERAIR T BREL spi_crc_polynomial_get

% 351. ¥ spi_crc_polynomial_get

A ik
A EA spi_crc_polynomial_get
PR T uint16_t spi_crc_polynomial_get(spi_type* spi_x);
Thaestik FKHL SPI CRC £ i,

MWASHA

spi_x: JITk#Ei) SPI 4his
wSHA LLIERE 2 —: SPI1, SPI2.

it 24 ¥
R EHME CRC £ Tk
HUE I : 0x0000~0xFFFF
SepaR At x
W e K x
N

uintl6_t crc_poly;

/*get spi crc polynomial value */

crc_poly = spi_crc_polynomial_get (SPI1);

5.15.7 BK¥ spi_crc_enable

T EHIR T Bk spi_crc_enable

% 352. ¥ spi_crc_enable

A 3%}
ERAE spi_crc_enable
R Y void spi_crc_enable(spi_type* spi_x, confirm_state new_state);
Lhae g SPI CRC f#f

MASHA

spi_x: FTiE#m) SPI ki
ZSHATLUER H 2 —: SPIM, SPI2.

WASH 2 new_state: {fifEELIEH
SSHAT LU 2 — « FALSE, TRUE

LR 7

IR [EI AR 7

SR kAT 7

R FH eR 4 7

N

[* spi crc enable */
spi_crc_enable (SPI1, TRUE);

5.15.8 ¥ spi_crc_value_get
MR T K% spi_crc_value_get
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* 353. K# spi_crc_value_get

BiH #HiR
A€ spi_crc_value_get
PR T uint16_t spi_crc_value_get(spi_type* spi_x, spi_crc_direction_type crc_direction);
Thegfik FREL SPI i/ k% CRC 453
HNZH spi_x: Pk #EH) SPIAhK

ST LLER A Hh 2 —: SPI1, SPI2.

BMINSHL 2 crc_direction: /&% CRC & ##
th =% 7
Il ) P
Se kg AF 7
iR H B 2 7

crc_direction

W/ k1% CRC L+
SPI_CRC_RX: i%&##2f CRC
SPI_CRC_TX: ## k%1% CRC
~pl

/* get spi rx & tx crc enable */

uintl6_t spi_rx_crc, spi_tx_crc;
spi_rx_crc = spi_crc_value_get (SPI1, SPI_CRC_RX);
spi_tx_crc = spi_crc_value_get (SPI1, SPI_CRC_TX);

5.15.9 X¥ spi_hardware _cs_output_enable

AR T sk % spi_hardware_cs_output_enable

#® 354. K ¥ spi_hardware_cs_output_enable

A 3%}
ERAE spi_hardware_cs_output_enable
R Y void spi_hardware_cs_output_enable(spi_type* spi_x, confirm_state new_state);
Digefliid 1 CS #rth i se
WMAZHA spi_x: FTiL#ER SPI 7K
ZSHAT UL E Hh 2 —: SPIM1, SPI2.
WMASH 2 new_state: {EEECIA
EZSHTLLIEEE Hh 2 — « FALSE, TRUE
i 24 7
IR [al{E 7
SR KA SPI AN N, BT B A 2K
R FH e 4 7
N
/* enable the hardware cs output */
spi_hardware_cs_output_enable (SPI1, TRUE);
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5.15.10

PR¥ spi_software_cs_internal_level_set

IR T K%L spi_software_cs_internal_level_set

% 355. H# spi_software_cs_internal_level_set

BiH #HiR
A EA spi_software_cs_internal_level_set
PR T void spi_software_cs_internal_level_set(spi_type* spi_x,
spi_software_cs_level_type level);
Thegfik WE KM CS N HF

MWASHA

spi_x: JTk#EM) SPI 4hs
S HA LLERE 2 —: SPI1, SPI2.

HINSH 2 level: VB A CS NHLT
24 7
- ELEE 7
S s 1. NTERM CS Bl N ARG
2. EHBRT, level %4 4“SPI_SWCS_INTERNAL_LEVEL_HIGHT”.
Mt P R 2 7
level

BRI CS b

SPI_SWCS_INTERNAL_LEVEL_LOW:
SPI_SWCS_INTERNAL_LEVEL_HIGHT:

Bl

BEEPAM CS AER T KT
BEEPAMF CS AERHT v HL P

/* set the internal level high */
spi_software_cs_internal_level_set (SPI1, SPI_SWCS_INTERNAL_LEVEL_HIGHT);

5.15.11

¥ spi_frame_bit_num_set

T EHIR T BB spi_frame_bit_num_set

#* 356. X% spi_frame_bit_num_set

A 3%}
ERAE spi_frame_bit_num_set
R Y void spi_frame_bit_num_set(spi_type* spi_x, spi_frame_bit_num_type bit_num);
Difedtiik W E SPI i A4
HNSH spi_x: JTik#EM SPI 4k ik
YT LB A H P —: SPI1, SPI2.
MNSH 2 bit_num: BB MWIHLANEL
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
bit_num
BB MU
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5.15.12

5.15.13

2022.11.15

SPI_FRAME_8BIT:
SPI_FRAME_16BIT:

N

— il E 8bit HdE
— Wi 16bit K

/* set the data frame bit num as 8 */
spi_frame_bit_num_set (SPI1, SPI_FRAME_8BIT);

¥ spi_half_duplex_direction_set

AR T K% spi_half_duplex_direction_set

X 357. E# spi_half_duplex_direction_set

A E1:57)
A EA spi_half_duplex_direction_set
R E R Y void spi_half_duplex_direction_set(spi_type* spi_x,
spi_half_duplex_direction_type direction);
ThRedtiid B BB 2 W A AL 77 1)

MASHA

spi_x: PN SPI A&
BRI E 2z —: SPI1, SPI2.

WANSH 2 direction: 1&%i77 If]
it 24 o
IR [F{H o
et kAT AR BRI v e W LA R AL
R FH R 2 7
direction
k77 17

SPI_HALF_DUPLEX_DIRECTION_RX: #:ilk
SPI_HALF_DUPLEX_DIRECTION_TX: %%

Bl

/* set the data transmission direction as transmit */
spi_half_duplex_direction_set (SPI1, SPI_HALF_DUPLEX_DIRECTION_TX);

¥ spi_enable
NRAIR T BREL spi_enable

* 358. XK ¥ spi_enable

TiH ik
ZERAEA spi_enable
R ER T void spi_enable(spi_type* spi_x, confirm_state new_state);
Dhredd SPI ffife

MANSHA

spi_x: FTik$EH SPI 4hi%
SHAT LRI E P —: SPI1, SPI2.

WMASH 2 new_state: {fifE<IA]
BT LRI H H P2 — . FALSE, TRUE
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5 B ik
R fi x
SE AT %
LLLEE: %
il

[* enable spi */

spi_enable (SPI1, TRUE);

5.15.14 % i2s_default_para_init

NEMIA T K # i2s_default_para_init

% 359. E# i2s_default_para_init

H iR
PRI 44 i2s_default_para_init
BRI 2R Y void i2s_default_para_init(i2s_init_type* i2s_init_struct);
Thread 4 128 WIE A S K AR TIRA) ()
WMASH i2s_init_struct: 1817 spi_i2s_flag 257 f484El
it 2% W
R EME I
VS Yo FBAEE LA i2s_init_type AU (AT B
Bl H R 4 7
Nl

i2s_init_type i2s_init_struct;

i2s_default_para_init (&i2s_init_struct);

5.15.15 ¥ i2s_init
TR TR i2s_init

% 360. K% i2s_init

TiH Eiipy
R i2s_init
R B T void i2s_init(spi_type* spi_x, i2s_init_type* i2s_init_struct);
Thegfig 12S ¥#hik
HANZH spi_x: JTik#EM SPI 4K
SHTLLER Az —: SPI1, SPI2.
WA 2 i2s_init_struct: &I spi_i2s_flag 2714t
25 7
R [EME 7
So oAt HESLE L — i2s_init_type A HIAE R
Wik H pa 2 x
i2s_init_type 7 at32f415_spi.h & X:
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typedef struct

{
i2s_operation_mode_type
i2s_audio_protocol_type
i2s_audio_sampling_freq_type
i2s_data_channel_format_type
i2s_clock_polarity_type
confirm_state

operation_mode;
audio_protocaol;
audio_sampling_freq;
data_channel_format;
clock_polarity;
mclk_output_enable;

}i2s_init_type;

operation_mode

12S L4

I2S_MODE_SLAVE_TX: 128 ML A IEAR
I2S_MODE_SLAVE_RX: 12S MAHLERISAR 5

I2S_MODE_MASTER TX: 128 FHl &k EHR
I2S_MODE_MASTER_RX:  12S FHl4Zci =

audio_protocol

12S 4 bRt
12S_AUDIO_PROTOCOL_PHILLIPS:
12S_AUDIO_PROTOCOL_MSB:
12S_AUDIO_PROTOCOL_LSB:

R v
TR AR E (XS
R HRFEARUE CHXFE)

I2S_AUDIO_PROTOCOL_PCM_SHORT:  PCM il b bnite

12S_AUDIO_PROTOCOL_PCM_LONG:
audio_sampling_freq
12S HMRAEFR 1L 5

I12S_AUDIO_FREQUENCY_DEFAULT: fREFENME CRIEZF 20 SCLK 221k 4)

12S_AUDIO_FREQUENCY_8K:
12S_AUDIO_FREQUENCY_11_025K:
12S_AUDIO_FREQUENCY_16K:
12S_AUDIO_FREQUENCY_22_05K:
12S_AUDIO_FREQUENCY_32K:
12S_AUDIO_FREQUENCY_44 1K:
12S_AUDIO_FREQUENCY_48K:
12S_AUDIO_FREQUENCY_96K:
12S_AUDIO_FREQUENCY_192K:
data_channel_format

ESEVE I ERVA (Ui SN

PCM Kii [7] 25 it

12S RFE# 8K

12S K2 11.025K
12S RFEZ 16K

12S RFE 2 22.05K
12S RFEZ 32K

12S RFEZ 44 1K
12S SRFEZ 48K

12S SRFE 2 96K

12S KA 192K

12S_DATA_16BIT_CHANNEL_16BIT: ¥4i{7 % 16bit, 753& 7% 16bit
12S_DATA_16BIT_CHANNEL_32BIT: #4074 16bit, 75&% 32bit
12S_DATA_24BIT_CHANNEL_32BIT: ¥4i#{7 % 24bit, 753&07% 32bit
12S_DATA_32BIT_CHANNEL_32BIT: ¥4i{7 % 32bit, 73&7% 32bit

clock_polarity

1S Bl P
I2S_CLOCK_POLARITY_LOW:  =%H
I2S_CLOCK_POLARITY_HIGH: =#H
mclk_output_enable

mclk 3= i e A A

2022.11.15

SRCEE R
SONCEE TR
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HUE VG #: FALSE, TRUE.
i

i2s_init_type i2s_init_struct;

i2s_default_para_init(&i2s_init_struct);

i2s_init_struct.audio_protocol = 12S_AUDIO_PROTOCOL_PHILLIPS;
i2s_init_struct.data_channel_format = 12S_DATA_16BIT_CHANNEL_32BIT;
i2s_init_struct.mclk_output_enable = FALSE;
i2s_init_struct.audio_sampling_freq = 12S_AUDIO_FREQUENCY_48K;
i2s_init_struct.clock_polarity = 12S_CLOCK_POLARITY_LOW;
i2s_init_struct.operation_mode = 12S_MODE_MASTER_TX;

i2s_init(SPI12, &i2s_init_struct);

5.15.16 % i2s_enable

NRIIA T K%L i2s_enable
% 361. E# i2s_enable

A i3}
efe i2s_enable
R E R Y void i2s_enable(spi_type* spi_x, confirm_state new_state);
ThRestiik 12S fiige
WASHA spi_x: P& SPI 4k
EZSHOT LR E H 2 —: SPIM1, SPI2.
MANSH 2 new_state: {3 R
ZSHAT UL E Kbz — . FALSE, TRUE
i 24 7
IR [E{H 7
SR kAT 7
R FH R 2 &
A~

/* enable i2s*/

i2s_enable (SPI1, TRUE);

5.15.17 K ¥ spi_i2s_interrupt_enable
T EHIR T BR%L spi_i2s_interrupt_enable

% 362. K# spi_i2s_interrupt_enable

T H ik
ZERAEA spi_i2s_interrupt_enable
R ER T void spi_i2s_interrupt_enable(spi_type* spi_x, uint32_t spi_i2s_int, confirm_state
new_state);
Thredd fifiRei% € I SPII2S it
HNSH spi_x: Jik#EM SPI 4k
ST LI A Hh 2 —: SPI1, SPI2.

2022.11.15 % 26577
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HiA 232

NS 2 spi_i2s_int: SPI ki

MASH3 new_state: {#EEEICIA]

ZESHT LB Kbz — . FALSE, TRUE

IR [E{E 7

S Ak 7

W F R 7

spi_i2s_int

SPI/12S H ik %

SPI_I2S_ERROR_INT: SPI/I?S fiz+ W (fi#& CRC Riafhiz, Lz, Fhdiw, Bl
7)o

SPI_I2S_RDBF_INT:  #zUSC8ds g 43

SPI_I2S_TDBE_INT:  RiEH¥ELE a2 il

A~

/* enable the specified spi/i2s interrupts */
spi_i2s_interrupt_enable (SPI1, SPI_I2S_ERROR_INT);
spi_i2s_interrupt_enable (SPI1, SPI_I2S_RDBF_INT);
spi_i2s_interrupt_enable (SPI1, SPI_I2S_TDBE_INT);

5.15.18 ¥ spi_i2s_dma_transmitter_enable
TR T K% spi_i2s_dma_transmitter_enable

% 363. B¥ spi_i2s_dma_transmitter_enable

TiH Eii:py
R spi_i2s_dma_transmitter_enable
R AR T void spi_i2s_dma_transmitter_enable(spi_type* spi_x, confirm_state new_state);
DhRe ik SPI/12S DMA K%
HNSH spi_x: PN SPI 7k
BZHOT LR A Hh 2 —: SPI1, SPI2.
NS 2 new_state: {fHEEL <]
S HA LLERE 2 — « FALSE, TRUE
a2 8 x
R [EME 7
So oAt 7
W F R 7
2Nl

/* enable spi transmitter dma */
spi_i2s_dma_transmitter_enable (SPI1, TRUE);

5.15.19 X ¥ spi_i2s_dma_receiver_enable

T EHIR T B %L spi_i2s_dma_receiver_enable

2022.11.15 % 266 71 hA 2.0.3
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X 364. K ¥ spi_i2s_dma_receiver_enable

BiH #HiR
A€ spi_i2s_dma_receiver_enable
PR T void spi_i2s_dma_receiver_enable(spi_type* spi_x, confirm_state new_state);
Thaedtik SPI/12S DMA #iUffi g
HNZH spi_x: FTik#E SPI 4k
ST LLER A Hh 2 —: SPI1, SPI2.
EINSH 2 new_state: fiigEak< ]
YT ULIER APz — . FALSE, TRUE
th =% 7
b4 EIf ) P
Se Rk AF 7
Bl H B 4 7
Nl

/* enable spi dma transmitter */
spi_i2s_dma_transmitter_enable (SPI1, TRUE);

5.15.20 ¥ spi_i2s_data_transmit
R T K% spi_i2s_data_transmit
# 365. ¥ spi_i2s_data_transmit

A i3}
ERAE spi_i2s_data_transmit
R Y void spi_i2s_data_transmit(spi_type* spi_x, uint16_t tx_data);
Lhae g SPI/12S ik X

MINSE

spi_x: FTiEFEH) SPI 4k
ZSHT LR E K2 —: SPI1, SPI2.

MINSH 2 tx_data: £ &% M50
IETE R (WUALANECA 8bit B ):  0x00~0xFF
BB TER (WiAZANEh 16Dbit B ):  0x0000~0xFFFF
Hith 2% 7
IR [E{E 7
Sk AE 7
B FH R 2 7
N

/* spi data transmit */
uintl6_t tx_data = 0x6666;
spi_i2s_data_transmit (SPI1, tx_data);

5.15.21 ¥ spi_i2s_data_receive
NERAIR T B E spi_i2s_data_receive

2022.11.15 ¥ 267
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% 366. K¥ spi_i2s_data_receive

A ik

A€ spi_i2s_data_receive

PR T uint16_t spi_i2s_data_receive(spi_type* spi_x);

Difeftig SPI/IPS H:l—2E %4

NS spi_x: FTit#EM SPI 7k
ST LLER A Hh 2 —: SPI1, SPI2.

it 25 rx_data: #EIEIIEER
ZHEHE (WALANECH 8bit F):  0x00~0xFF
ZHEE iR A4k 16bit I ): 0x0000~0xFFFF

IR [EME 7

Skt 7

B FH o 4 7

~pl

5.15.22

2022.11.15

[* spi data receive */
uintl6_t rx_data = 0;

rx_data = spi_i2s_data_receive (SPI1);

¥ spi_i2s_flag_get

NRMIAR T BRHL spi_i2s_flag_get

#* 367. X¥ spi_i2s_flag_get

A Ei:3%)
ERAE spi_i2s_flag_get
R Y flag_status spi_i2s_flag_get(spi_type* spi_x, uint32_t spi_i2s_flag);
Digefliid BHGE 2 1 SPI/I2S i
MANSHA spi_x: FTiL#ER SPI ZMK
ZSHAT UL E Hh 2 —: SPIM1, SPI2.
HMANSH 2 spi_i2s_flag: FHEZRBCRS AR Sk
ZSHIEHMIA W spi_i2s_flag
i 24 7
IR [FIME flag_status: FrELHPRES
ZIREE Y2 —: SET, RESET.
SR kAT 7
R FH eR 4 7
spi_i2s_flag
SPI/12S [ T ik HEARBURS AR, HAl S 8@ 5T

SPI_12S_RDBF_FLAG:
SPI_12S_TDBE_FLAG:

12S_ACS_FLAG:

12S_TUERR_FLAG:
SPI_CCERR_FLAG:
SPI_MMERR_FLAG:

SPI/12S SR e aiibs &

SPI/I12S KIEHHR 2 a8 S he &

12S HEAUEIERSIRE FroRALAHiE)
128 JIEH KRB R AR &

SPI CRC K5 i i br &

SPI EHEAE AR
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5.15.23

SPI_12S_ROERR_FLAG:
SPI_12S_BF_FLAG:
il

SPI/I12S U a8 A iR br &
SPI/I2S 5T Fr &

flag_status status;

/* get receive data buffer full flag */

status = spi_i2s_flag_get(SPI1, SPI_I2S_RDBF_FLAG);

BR¥ spi_i2s_flag_clear

TR T A% spi_i2s_flag_clear

% 368. E¥ spi_i2s_flag_clear

A E1:57)

A€ spi_i2s_flag_clear

R E R Y void spi_i2s_flag_clear(spi_type* spi_x, uint32_t spi_i2s_flag)

ThRedtiid BRI E 1) SPIIS Frik

WMANSH spi_x: FTik#EM SPI 4
ESHOTLUERE H 2 —: SPIM1, SPI2.

MANSH 2 spi_i2s_flag: FriEBRIFR HikE
ZSHOEAREAR I spi_i2s_flag

it 24 7

IR [F{H 7

Seth kAT 7

B R FH R 2 7

spi_i2s_flag:

SPI/12S Hi ik # e BiH kR Ibr &, Hulig S8 5T .

SPI_12S_RDBF_FLAG:
12S_TUERR_FLAG:
SPI_CCERR_FLAG:
SPI_MMERR_FLAG:
SPI_12S_ROERR_FLAG:

SPI/12S 2R 2% v #8 ihs &
128 JIEF KRB R R

SPI CRC K5 i1 br &

SPI FHEAE RRE

SPI/12S 0 28 H F R bR &

JER: SPI_I12S_TDBE_FLAG (SPUI2S KX #22M #5855 pnd )y 12S_ACS_FLAG (12S X8 K&t
%) FISPI_12S_BF _FLAG (SPUI2S 151 #rd) 2 HIBELEE T RERE, U IEnE5 S, sl
=7

N

/* clear receive data buffer full flag */
spi_i2s_flag_clear (SPI1, SPI_I2S_RDBF_FLAG);

516 RZHE (SysTick)

SysTick Zif7#s45#9 SysTick_Type, & X T3 f“core_cm4.h”in .

2022.11.15

typedef struct
{
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} SysTick_Type;

TRAEH T SysTick 2F /7 .
% 369. SysTick FEEXMNE

FhH iR
ctrl RS A AR
load R
val METTHUE AR SR
calib RHE T 17 4%

RRE W T SysTick JZE R UL -
2 370. SysTick FER ¥ A

LA ik
systick_clock_source_config | RZiH 2 HhiE A B
SysTick_Config R T E B E B b i R

5.16.1 K% systick_clock_source_config
ML T B # systick_clock_source_config

% 371. E# systick_clock_source_config

A i3}
A E systick_clock_source_config
R Y void systick_clock_source_config(systick_clock_source_type source);
ThRedthiR RGBT PR L B
WMASHA source: Jt # [ systick i £hi
MNSH 2 7
i 24 7
IR [FIME ¥
SR kAT &
B R o
source

SYSTICK_CLOCK_SOURCE_AHBCLK_DIV8:  AHB &£kisl4f 8 4)45ifF A SysTick i 4
SYSTICK_CLOCK_SOURCE_AHBCLK_NODIV: AHB &£k A3 45i1F A SysTick i 4
A~

/* config systick clock source */
systick_clock_source_config(SYSTICK_CLOCK_SOURCE_AHBCLK_NODIV);

5.16.2 ¥ SysTick_Config
FERIIA T K%L SysTick_Config

# 372. F¥ SysTick_Config
i H ik
R SysTick_Config

2022.11.15 # 270 W FRA 2.0.3
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W H i34

PR uint32_t SysTick_Config(uint32_t ticks);
Thegfik ARG A B BB BCE S P kT RE
MANZH ticks: RGHE I HP I E L E
MASH 2
12 [EME R B R EARES, W (0, KM (1)
So kAt I
B A ¥

Nl
/* config systick reload value and enable interrupt */
SysTick_Config(1000);

517 SDIO#O (SDIO)

2022.11.15

SDIO #F A7 #3454 crm_type
[
* @brief type define sdio
*/
typedef struct
{

} sdio_type;

, B X T A “at32f415_sdio.h ™1 T

register all

TR T SDIO ZA7-48 i Wi

3 373. SDIO &R PR

T iR
pwrctrl FL RS ) B A o
clketrl IR s 1) B A
arg SR EAEA
cmd LEEA¥ e
rspcmd iAW 3 75 77 2
rsp1 Wi 7 2 A7 4 1
rsp2 Wi [ 25 77 4 2
rsp3 i) R 7 A7 2% 3
rsp4 Wi S 5 A7 2% 4
dttmr Hhfe 72 I AP A7 A
dtlen e/ IRNE R e
dtctrl B ) A7 4%
dtentr Bl T SLAR A ARG
sts N e
intclr TH R A A A
inten rH T B A A A

211
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5.17.1

2022.11.15

et iR
bufentr BUF 114088 % /7 5%
buf ol BUF 27708

TR T SDIO FE U R

% 374.SDIO EERH &R

RH A

iR

sdio_reset

s SDIO Ak 2 f7 as Az RS B AL

sdio_power_set

L E AR A PR A

sdio_power_status_get

BRIUAE 1) 5% (0 F IR 2

sdio_clock_config e (Y
sdio_bus_width_config R LA

sdio_clock_bypass

I o 55 A A B L

sdio_power_saving_mode_enable

Fflas A A A i A

sdio_flow_control_enable

Tt AL e B A

sdio_clock_enable I A A5
sdio_dma_enable dma ik &
sdio_interrupt_enable R E

sdio_flag_get

BRHCAIWTE € A bR S 1 B

sdio_flag_clear

TEERARE BIbR E AL

sdio_command_config

LSRN E

sdio_command_state_machine_enable

i RS HUE E 1 B

sdio_command_response_get

AR [e VAL 28] PR i 4> A 2 o X 7 S iy 4

sdio_response_get

A2 [m R i 4 i B

sdio_data_config HIESHILE
sdio_data_state_machine_enable HIIRSHUE R E
sdio_data_counter_get [ 45 i 1 B 1 8

sdio_data_read

MBI fifo 2L —AN word B4

sdio_buffer_counter_get

R AL EH N BUF B0 22\ BUF 3 H R 5 50 H

sdio_data_write

H—~ word 2 &% fifo

sdio_read_wait_mode_set PR B
sdio_read_wait_start BEF R E
sdio_read_wait_stop BT LR E
sdio_io_function_enable 10 Dhaeti i fe i &

sdio_io_suspend_command_set

1O ThREME N R iy & e BB

¥ sdio_reset
NERAE T R sdio_reset

% 375. E¥ sdio_reset

T H ik
R sdio_reset
R ER T void sdio_reset(sdio_type *sdio_x);
Dhredd ¥ SDIO Ah i i 27 A7 i MR IR A S AL

® 272 |

hRA 2.0.3



<[

5

AT32F415[E 4 FEBSP&Pack M FHIE S

BH

(i)

MWASHA

sdio_x: #EE[ SDIO #Mk, f: SDIO1

MNSH 2

x

it 5

iR el

Sk kAT

e F pa

of | ol | o] et

Bl

/* reset sdio */
sdio_reset(SDIO1);

5.17.2 ¥ sdio_power_set
NEFR T K H sdio_power_set

% 376. K ¥ sdio_power_set

H iR
efe sdio_power_set
BRI AR Y void sdio_power_set(sdio_type *sdio_x, sdio_power_state_type power_state);
Thred VB P9 RS
MANSHA sdio_x: fHEff) SDIO 4}, 1: SDIO1
WSS 2 power_state: %l 35 LIRS
a2 8 x
I ) 7
Sk ok AF x
B F eR 2 7
power_state
] % R UEOIR S
SDIO_POWER_ON: 2 i) 2% FEL YR
SDIO_POWER_OFF: il 2% s ¢

N

/* sdio power on */

sdio_power_set(SDIO1, SDIO_POWER_ON);

5.17.3 ¥ sdio_power_status_get
T AR T K% sdio_power_status_get

2022.11.15

% 377. ¥ sdio_power_status_get

A iR
ZERAE sdio_power_status_get
R Y sdio_power_state_type sdio_power_status_get(sdio_type *sdio_x);
Difeftiik SRz ) 85 ) L JRRAS
MNZH sdio_x: 1€ SDIO 414, 1: SDIO1
HNSH 2 e
i 24 e

hRA 2.0.3
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HiA ik
IR [B{E sdio_power_state_type: 2|38 B IFIR
etk kAT ¥
B H R 4 ¥
il

/* check power status */

{

if(sdio_power_status_get(SDIO1) == SDIO_POWER_OFF)

return SD_REQ_NOT_APPLICABLE;

5.17.4 ¥ sdio_clock_config

NEFEAR T k%L sdio_clock_config

% 378. B ¥ sdio_clock_config

H iR
PRI sdio_clock_config
BRI 25 Y void sdio_clock_config(sdio_type *sdio_x, uint16_t clk_div,
sdio_edge_phase_type clk_edg);
Dhred I Bl SO B
MANSEA sdio_x: fH7Eff) SDIO 4}, 1: SDIO1
MANSH 2 clk_div: I B 4B E, Tkl 0~0x3FF
MANSH 2 clk_edg: Wf#iiL i E
it 25 W
A IR 7
Sk ok AF x
W F R 2 7
clk_edg
RNk Ukt

SDIO_CLOCK_EDGE_RISING:  it4h FFHE
SDIO_CLOCK_EDGE_FALLING: 4 T &y

N

/* config sdio clock divide and edge phase */
sdio_clock_config(SDIO1, 0x2, SDIO_CLOCK_EDGE_FALLING);

5.17.5 ¥ sdio_bus_width_config
NERHIR T A% sdio_bus_width_config

* 379. E# sdio_bus_width_config

A
R4 sdio_bus_width_config
R T void sdio_bus_width_config(sdio_type *sdio_x, sdio_bus_width_type width);
Digefliid S I E
MNZH sdio_x: 1€ SDIO 41, 1: SDIO1

2022.11.15 F 2714
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BH

(i)

WASH 2

width: fi € BB L 90 L

it 25

x

iR el

Sk kAT

Wi F pa 4

of | ofl | et

width
Bl R R B P R X

SDIO_BUS_WIDTH_D1: 1-bit 4 &4 56 fE
SDIO_BUS_WIDTH_D4: 4-bit (4 &4 56 fE
SDIO_BUS_WIDTH_D8: 8-bit %#fi &4 %5 f&

Bl

/* config sdio bus width */
sdio_bus_width_config(SDIOx, SDIO_BUS_WIDTH_D1);

5.17.6 BRi¥ sdio_clock_bypass
NERHIA T % sdio_clock_bypass

% 380. X ¥ sdio_clock_bypass

H iR
R sdio_clock_bypass
BRI 2R Y void sdio_clock_bypass(sdio_type *sdio_x, confirm_state new_state);
Thread I i 55 R AS U A E T
MANSHA sdio_x: fHE[f SDIO #hi&, fi: SDIO1
MINSH 2 new_state: ¥ EIRE. FHIFE (TRUE), 3%B5<H (FALSE)
a2 8 x
A IR 7
Sk ok AF x
B H R 2 7
Nl
/* disable clock bypass */
sdio_clock_bypass(SDIO1, FALSE);

5.17.7 BK¥ sdio_power_saving_mode_enable

2022.11.15

T AR T K% sdio_power_saving_mode_enable

X 381. X # sdio_power_saving_mode_enable

A iR
ZERAEA sdio_power_saving_mode_enable
R Y void sdio_power_saving_mode_enable(sdio_type *sdio_x, confirm_state
new_state);
Digeflid il e B U RE R E
MNZH sdio_x: 15E [ SDIO 41, 1: SDIO1
WINSHL 2 new_state: HBEIRS. FF/E (TRUE), ki (FALSE)

® 275 1

hRA 2.0.3




<[

5

AT32F415[E 4 FEBSP&Pack M FHIE S

BH

(i)

it 24

iR el

Sk kAT

e F pa 2

off | off | ofl | o

Bl

/* disable power saving mode */

sdio_power_saving_mode_enable(SDIO1, FALSE);

5.17.8 EKi¥{ sdio_flow_control_enable

AR T K%L sdio_flow _control_enable

* 382. XK ¥ sdio_flow_control_enable

H iR
Refe sdio_flow_control_enable
BRI 25 Y void sdio_flow_control_enable(sdio_type *sdio_x, confirm_state new_state);
Thread TR B E
MANSHA sdio_x: fHE[f SDIO #M&, fi: SDIO1
MANSH 2 new_state: AT ENRE. JFH (TRUE), XM (FALSE)
it 2% W
pA I[N 7
Sk ok AF 7
Bl H R 4 7
Nl
[* disable flow control */
sdio_flow_control_enable(SDIO1, FALSE);

5.17.9 K # sdio_clock_enable
AR T K # sdio_clock_enable

2022.11.15

7% 383. E# sdio_clock_enable

T H (29
ERAE sdio_clock_enable
R void sdio_clock_enable(sdio_type *sdio_x, confirm_state new_state);
Difiedtiid IR A e 1V
BINSH1 sdio_x: #55E[f SDIO 4%, #1: SDIO1
MINZH 2 new_state: HMERA. FFH (TRUE), Xl (FALSE)
25 7
IR [al{E 7
So okt 7
W e 2 7
Nl
/* enable to output sdio_ck */
sdio_clock_enable(SDIO1, TRUE);
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5.17.10

E ¥ sdio_dma_

enable

R T K% sdio_dma_enable

5.17.11

2022.11.15

X 384. E ¥ sdio_dma_enable

BiH #HiR
PR EA sdio_dma_enable
PR T void sdio_dma_enable(sdio_type *sdio_x, confirm_state new_state);
Thegfik dma fHi BB
BINZH sdio_x: &€ SDIO 4M%, : SDIO1
BINZH 2 new_state: i EIRE. JFH (TRUE), il (FALSE)
th =% 7
pA I[N 7
Sk ok AF x
Bl H B 4 7
il
/* enable sdio dma */
sdio_dma_enable(SDIO1, TRUE);

¥ sdio_interrupt_enable
TERAER T K # sdio_interrupt_enable
% 385. X ¥ crm_flag_clear
A Ei:3%)
PRI 4 sdio_interrupt_enable
R Y void sdio_interrupt_enable(sdio_type *sdio_x, uint32_tint_opt, confirm_state
new_state);
ThRe ik Hh {3 R 1
MNZH sdio_x: fHE[f SDIO 4, fi: SDIO1
WANSH 2 int_opt: 155 KAy
MANZH3 new_state: FHJERE. JTE (TRUE), KK (FALSE)
i 24 7
R EME 7
Je kAt 7
Wi F R 7
int_opt
i€ i iR 2

SDIO_CMDFAIL_INT:
SDIO_DTFAIL_INT:
SDIO_CMDTIMEOUT _INT:
SDIO_DTTIMEOUT _INT:
SDIO_TXERRU_INT:
SDIO_RXERRO_INT:

SDIO_CMDRSPCMPL_INT:

4 CRC il 2K W lir
it CRC Al 2 W
i AR I HH T
YRR Fh

ik BUF I v i e
B BUF b ik
FRSC iy 4 W . W
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SDIO_CMDCMPL_INT: i A R I% 58 R T
SDIO_DTCMP_INT: H A A% 5 1
SDIO_SBITERR_INT: ECUR A R T
SDIO_DTBLKCMPL_INT:  ZdEHetL s se sl
SDIO_DOCMD_INT: IEAEAL S i 2 v b
SDIO_DOTX_INT: TEAEAE S E AR v
SDIO_DORX_INT: IEAERSCECHR Hh My
SDIO_TXBUFH_INT: #i% BUF 225 iy
SDIO_RXBUFH_INT: U BUF 225 il
SDIO_TXBUFF_INT: Ki% BUF i v by
SDIO_RXBUFF_INT: FEUS BUF 5 A IBp
SDIO_TXBUFE_INT: K% BUF 75 Fhlk
SDIO_RXBUFE_INT: el BUF 25 d i
SDIO_TXBUF_INT: Kix BUF H A 50 W
SDIO_RXBUF_INT: U BUF H 0 A 30
SDIO_SDIOIF_INT: SD 1/0 = Bz I

il

/* disable interrupt */

sdio_interrupt_enable(SDIO1, (SDIO_DTFAIL_INT | SDIO_DTTIMEOUT_INT |\
SDIO_DTCMP_INT | SDIO_TXBUFH_INT | SDIO_RXBUFH_INT [\
SDIO_TXERRU_INT| SDIO_RXERRO_INT | SDIO_SBITERR_INT), FALSE);

517.12 ¥ sdio_flag_get
NRIIA T %L sdio_flag_get

3 386. K3 sdio_flag_get

A Ei:3%)
R4 sdio_flag_get
R Y flag_status sdio_flag_get(sdio_type *sdio_x, uint32_t flag);
Digeflid BEHCHI T E AR SR T BT
WMASHA sdio_x: 15[ SDIO #M&, fn: SDIO1
HMANSH 2 flag: 18E M WAY
it 24 7
IR [E{E flag_status: REHREMIPIRES, BEile (SET) KRE®E (RESET)
SR kAT &
R FH eR 4 7
flag
5 E Y flag bk
SDIO_CMDFAIL_FLAG: 4 CRC il Wb i
SDIO_DTFAIL_FLAG: i CRC il 2k Wby &
SDIO_CMDTIMEOUT_FLAG: A bR b
SDIO_DTTIMEOUT_FLAG: B B b
SDIO_TXERRU_FLAG: Kik BUF R iRbrE
SDIO_RXERRO_FLAG: 0 BUF L iift i br &

SDIO_CMDRSPCMPL_FLAG: Bl 4 S bx &
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SDIO_CMDCMPL_FLAG:
SDIO_DTCMP_FLAG:
SDIO_SBITERR_FLAG:

SDIO_DTBLKCMPL_FLAG:

SDIO_DOCMD_FLAG:
SDIO_DOTX_FLAG:
SDIO_DORX_FLAG:
SDIO_TXBUFH_FLAG:
SDIO_RXBUFH_FLAG:
SDIO_TXBUFF_FLAG:
SDIO_RXBUFF_FLAG:
SDIO_TXBUFE_FLAG:
SDIO_RXBUFE_FLAG:
SDIO_TXBUF_FLAG:
SDIO_RXBUF_FLAG:
SDIO_SDIOIF_FLAG:
il

7 RIE T8 AR &

Hde A4 e bR &

AR LR bR

Hudfe e i e b &
IEAEAR f iy 2 Ar
IEAEAR f e A
AR AR

Ki%x BUF 545 &

U BUF 245 &

Ki% BUF Jiitn &

HzUlt BUF ik

ik BUF Zh5&

HzUlt BUF = hri

ik BUF H (8l A7 2obs i
U BUF (R 8l A7 2o i
SD I/0 bR &

/* check dttimeout flag */

{
}

if(sdio_flag_get(SDIOx, SDIO_DTTIMEOUT FLAG) != RESET)

517.13 ¥ sdio_flag_

clear

NERIIA T R sdio_flag_clear

# 387. X¥ sdio_flag_clear

A Ei:3%)
R sdio_flag_clear
R Y void sdio_flag_clear(sdio_type *sdio_x, uint32_t flag);
Digeflid TEBRAR E M FR B AL
BINZH1 sdio_x: #45E[f SDIO 4%, #1: SDIO1
HMANSH 2 flag: 18E M WAY
it 24 7
IR [E{H o
SR kAT &
R FH eR 4 7
flag

FRE N flag b7 &
SDIO_CMDFAIL_FLAG:
SDIO_DTFAIL_FLAG:

i CRC il R Wk &
HyEd CRC Kl 2% Wb &

SDIO_CMDTIMEOUT_FLAG: A B AR

SDIO_DTTIMEOUT_FLAG:

SDIO_TXERRU_FLAG:
SDIO_RXERRO_FLAG:

ol B AR &
1% BUF M ia e
Ul BUF L br s

SDIO_CMDRSPCMPL_FLAG: Bl 4 S bx &

2022.11.15
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SDIO_CMDCMPL_FLAG: A RIE 6 bR &
SDIO_DTCMP_FLAG: HHE AL 8 ibn &
SDIO_SBITERR_FLAG: EH A EE RS
SDIO_DTBLKCMPL_FLAG: HE YL i 58 ibr &
SDIO_SDIOIF_FLAG: SD I/0 # B br &
il

/* clear flags */

#define SDIO_STATIC_FLAGS ((uint32_t)0x000005FF)

sdio_flag_clear(SDIO1, SDIO_STATIC_FLAGS);

5.17.14 PR# sdio_command_config

TERHIA T %L sdio_command_config

% 388. X ¥ sdio_command_config

A i3}
R sdio_command_config
PR E R Y void sdio_command_config(sdio_type *sdio_x, sdio_command_struct_type
*command_struct);
ThRestiid &S E
BINZH sdio_x: #&5E[f SDIO 4%, 1: SDIO1
BINSHL 2 command_struct: F§HE45H)1k sdio_command_struct_type [f54%t
it 24 7
IR [EME 7
SR kAT 7
R FH R 2 7

command_struct
sdio_command_struct_type 4514k E X1t at32f415_sdio.h SCfFH, WEWIF:

typedef struct
{
uint32_t argument;
uint8_t cmd_index;
sdio_reponse_type rsp_type;
sdio_wait_type wait_type;
} sdio_command_struct_type;
argument
BN KRG R E B — 867>, B&ar>RAkkE
cmd_index
RIEWI A 29T
rsp_type
M NSRS, & an R AR E, FIERSA T
SDIO_RESPONSE_NO: T [

SDIO_RESPONSE_SHORT: &M 3
SDIO_RESPONSE_LONG: KT

wait_type

LRSS ar S RAkRE, AIIERIRAIN T
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SDIO_WAIT_FOR_NO: Te LA

SDIO_WAIT_FOR_INT:

o R

SDIO_WAIT_FOR_PEND:  ZffLash
N

/* send cmd16, set block length */

sdio_command_struct_type sdio_command_init_struct;
sdio_command_init_struct.argument = (uint32_t)8;
sdio_command_init_struct.cmd_index = SD_CMD_SET_BLOCKLEN;
sdio_command_init_struct.rsp_type = SDIO_RESPONSE_SHORT;
sdio_command_init_struct.wait_type = SDIO_WAIT_FOR_NO;

/* sdio command config */

sdio_command_config(SDIOx, &sdio_command_init_struct);

5.17.15

¥ sdio_command_state_machine_enable

T AR T K% sdio_command_state_machine_enable

% 389. H# sdio_command_state_machine_enable

T H g
ef e sdio_command_state_machine_enable
R Y void sdio_command_state_machine_enable(sdio_type *sdio_x, confirm_state
new_state);
Tyhe ik S REULERE R E
BINZH sdio_x: #45E[f SDIO 4%, 1: SDIO1
BWINSHL 2 new_state: HMBEIRS. FF/F (TRUE), % (FALSE)
a2 8 x
IR [E{H o
So oAt I
W e 2 I
~Hl
/* enable ccsm */
sdio_command_state_machine_enable(SDIO1, TRUE);

5.17.16

¥ sdio_command_response_get

MR T % sdio_command_response_get

* 390. X% sdio_command_response_get

T H ik
ZERAEA sdio_command_response_get
R ER T uint8_t sdio_command_response_get(sdio_type *sdio_x);
Dhretd 352 R S 38 4 iy 4 W 2 o of I8 ) i 4>
MANSHA sdio_x: fHE[f SDIO #h&, #i: SDIO1
MANZH 2 7
it 25 7
IR [AE uint8_t: 3 [ Wi 38 i) iy JS2 T X S ) iy 25

2022.11.15
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51717

5.17.18

2022.11.15

BH (P4
PSS ¥
ek i ek % x
Bl

uint8_trsp_cmd = 0;

/* get response of command index */

rsp_cmd = sdio_command_response_get(SDIO1);

¥ sdio_response_get

NEIA T % sdio_response_get

* 391. H¥ sdio_response_get

A Eiti3%)
A EA sdio_response_get
PRI uint32_t sdio_response_get(sdio_type *sdio_x, sdio_rsp_index_type reg_index);
DhRedtiik IR [B]R 14) 4 R 2
MANSHA sdio_x: fHE[f SDIO #h&, fi: SDIO1
MASH 2 reg_index: WIN ZF{788dm S, A5 1/2/3/4 WS 271708, IO N 25 1755 B0 B
L]
i 24 7
R EME 7
et kAT 7
B R o
reg_div
Wi [ B A7 i 2 5 S5 7Y

SDIO_RSP1_INDEX:
SDIO_RSP2_INDEX:
SDIO_RSP3_INDEX:
SDIO_RSP4_INDEX:
il

U 25 7 2 5 1
75 7 28 2
7 7 S 3
o 75 77 48 4

/* get response register1 */
response = sdio_response_get(SDIO1, SDIO_RSP1_INDEX);

K ¥ sdio_data_config

NERFEA T %L sdio_data_config

% 392. @ ¥ sdio_data_config

T H ik
R sdio_data_config
R ER T void sdio_data_config(sdio_type *sdio_x, sdio_data_struct_type *data_struct);
Thegfig R E
MNZH sdio_x: #&5E ) SDIO 4M%, #1: SDIO1
MASH 2 data_struct: f&[a145 #4114k sdio_data_struct_type (1454t
25 7
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data_struct
sdio_data_struct_type ZEf41A g XAE at32f415_sdio.h i, WAEWT:
typedef struct

{
uint32_t timeout;
uint32_t data_length;
sdio_block_size type block_size;
sdio_transfer_mode_type transfer_mode;
sdio_transfer_direction_type transfer_direction;
} sdio_data_struct_type;
timeout
BEAT BAEAR S B R UE, S B Dy T B i
data_length
B B A R T H
block_size
e size K/, HanhRA
SDIO_DATA BLOCK_SIZE_1B: JUR /NN 1-bit
SDIO_DATA BLOCK_SIZE_2B: JUR/N Ny 2-bit
SDIO_DATA BLOCK_SIZE _4B: JUR/IN N 4-bit
SDIO_DATA BLOCK_SIZE_8B: JUR /NNy 8-bit
SDIO_DATA BLOCK_SIZE 16B: PR/ 16-bit
SDIO_DATA BLOCK_SIZE 32B: PRIy 32-bit
SDIO_DATA BLOCK_SIZE 64B: PR/ 64-bit
SDIO_DATA BLOCK_SIZE 128B: PRIy 128-bit
SDIO_DATA BLOCK_SIZE 256B: PRIy 256-bit
SDIO_DATA BLOCK_SIZE 512B: PRIy 512-bit

SDIO_DATA_BLOCK_SIZE_1024B: BRIy 1024-bit
SDIO_DATA_BLOCK_SIZE_2048B: PRy 2048-bit
SDIO_DATA_BLOCK_SIZE_4096B: JLR /Ny 4096-bit
SDIO_DATA_BLOCK_SIZE_8192B: JLR/AN )y 8192-bit
SDIO_DATA_BLOCK_SIZE_16384B:  H K/~ 16384-bit
transfer_mode

el A f i s Y

SDIO_DATA_BLOCK_TRANSFER: PE I e R W 2
SDIO_DATA_STREAM_TRANSFER: ¥ttt
transfer_direction

Kl A% 4 77 17 K1Y

SDIO_DATA_TRANSFER_TO_CARD: pAETE T HIERESIRS
SDIO_DATA_TRANSFER_TO_CONTROLLER:  %i#z iR 34
Nl

sdio_data_struct_type sdio_data_init_struct;
sdio_data_init_struct.block_size = SDIO_DATA_BLOCK_SIZE_512B;

% 2831
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5.17.19

sdio_data_init_struct.data_length = 8 ;

sdio_data_init_struct.timeout = SD_DATATIMEOUT ;
sdio_data_init_struct.transfer_direction = SDIO_DATA_TRANSFER_TO_CARD;
sdio_data_init_struct.transfer_mode = SDIO_DATA_BLOCK_TRANSFER;

/* config sdio data */

sdio_data_config(SDIO1, &sdio_data_init_struct);

¥ sdio_data_state_machine_enable

AR T K%L sdio_data_state_machine_enable

5.17.20

2022.11.15

3+ 393. E ¥ sdio_data_state_machine_enable

i H Had
A€ sdio_data_state_machine_enable
R E R Y void sdio_data_state_machine_enable(sdio_type *sdio_x, confirm_state
new_state);
ThRestiid RSP e E
WMASHA sdio_x: 15[ SDIO #M&, f: SDIO1
WASH 2 new_state: B ERSE. JFE (TRUBE), %1 (FALSE)
ot 28 x
IR [F{H o
So oAt I
W e 2 I
il
/* enable dcsm */
sdio_data_state_machine_enable(SDIO1, TRUE);

¥ sdio_data_counter_get

AR T K # sdio_data_counter_get

% 394. ¥ sdio_data_counter_get

W H (i35
ERAE sdio_data_counter_get
Eap gt uint32_t sdio_data_counter_get(sdio_type *sdio_x);
Dhred 308 9 AR5 A A B T 4
MANSHA sdio_x: fHE[f SDIO #h, fi: SDIO1
MANZH 2 7
it 25 7
AmLIES uint32_t: & [ A A B 7 A 4
So oAt 7
W F R 7
2Nl
/* get data counter */
uint32_t count = 0;
count = sdio_data_counter_get (SDIO1);
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5.17.21 ¥ sdio_data_read
NRHIA T PR sdio_data_read

* 395. ¥# sdio_data_read

A ik
PR EA sdio_data_read
PR T uint32_t sdio_data_read(sdio_type *sdio_x);
Difeftig MU fifo 32 H—A™ word HdfE
BINZH sdio_x: &€ SDIO 4M%, : SDIO1
HMANSH 2 p
HWMANSH3 p
it 24 o
IR [E{E uint32_t: #ERELH—A word HdiE
SR ok o
B R FH R 2 7
Bl
/* read data */
uint32_t data = 0;
data = sdio_data_read(SDIO1);

5.17.22 % sdio_buffer_counter_get

T AR T K% sdio_buffer_counter_get

% 396. ¥ sdio_buffer_counter_get

A 3%}
ERAE sdio_buffer_counter_get
PR 3 uint32_t sdio_buffer_counter_get(sdio_type *sdio_x);
ThRedthiR RFEPHZES A BUF BREZE M BUF B3 H B 7 13 H
MANSHA sdio_x: fHE[f SDIO #hi&, fi: SDIO1
MNSH 2 ¥
i 24 ¥
IR [FIME ¥
SR kAT ¥
B H R 4 o
Bl
/* get buffer count */
uint32_t count = 0;
count = sdio_buffer_counter_get(SDIO1);

5.17.23 ¥ sdio_data_write
NERIA T ¥ sdio_data_write

2022.11.15
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% 397. ¥ sdio_data_write

ik

=
m

4 sdio_data_write

=

R K

Xl
S

void sdio_data_write(sdio_type *sdio_x, uint32_t data);

ThaeHib H—A~ word 3 &% fifo

LN 2| sdio_x: f8EHI SDIO 4h%, w1: SDIO1

MANZH 2 x

it 24

R EHME

SR KA

off | off | off | ot

W F R 2

N

[* write data */
uin32_t data = 0x11223344;
sdio_data_write(SDIO1, data);

5.17.24

B ¥ sdio_read_wait_mode_set

AR T K% sdio_read_wait_mode_set

% 398. E# sdio_read_wait_mode_set

A i3}
DA EA sdio_read_wait_mode_set
PR E R Y void sdio_read_wait_mode_set(sdio_type *sdio_x, sdio_read_wait_mode_type
mode);
Difedtiik BRI E
MANSEA sdio_x: fHE[f SDIO #hi&, fi: SDIO1
MANSH 2 mode: A
it 24 ¥
IR [FIME ¥
SR kAT &
R FH R 2 ¥
mode

SDIO_READ_WAIT_CONTROLLED_BY D2: %%
SDIO_READ_WAIT_CONTROLLED_BY CK: %%

=

~

+F H I ol 2 4 1

Bl

<7 FH DATA Line2 %l

/* config read wait mode */
sdio_read_wait_mode_set(SDIO1, SDIO_READ_WAIT_CONTROLLED_BY_D2);

5.17.25

¥ sdio_read_wait_start

NEHIR T B $ sdio_read_wait_start

% 399. E¥ sdio_read_wait_start

TH ik

R sdio_read_wait_start

2022.11.15
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HiA ik
PR E R Y void sdio_read_wait_start(sdio_type *sdio_x, confirm_state new_state);
Tifeftig BRI IR A
MANSEA sdio_x: fH&[f SDIO 4, fi: SDIO1
MASH 2 new_state: FHJIERE. JTE (TRUE), KK (FALSE)
i 24 ¥
12 [EME ¥
Jeth kAT ¥
R FH o 4 7

U bR 5 F O IR R I AR 1R

~Fl

LR, RMFR L.

/* start read wait mode */
sdio_read_wait_start (SDIO1, TRUE);

5.17.26 ¥ sdio_read_wait_stop
NERFAR T R sdio_read_wait_stop

% 400. K% sdio_read_wait_stop

H iR
efe sdio_read_wait_stop
BRI 2R Y void sdio_read_wait_stop(sdio_type *sdio_x, confirm_state new_state);
Tyhe ik BAERHE I E
BINZH sdio_x: #&5E[f SDIO 4%, 1: SDIO1
HINSHL 2 new_state: HMBEIRS. FF/E (TRUE), %1 (FALSE)
a2 8 x
A EIRN 7
Sk ok AF x
W e x

BB BT IS For R MRS, IR R

Bl

/* stop read wait mode */
sdio_read_wait_stop (SDIO1, TRUE);

5.17.27 X ¥ sdio_io_function_enable
T EHIR T Bk %] sdio_io_function_enable

% 401. ¥ sdio_io_function_enable

A iR
ZERAEA sdio_io_function_enable
R T void sdio_io_function_enable(sdio_type *sdio_x, confirm_state new_state);
ThRedtik 10 Dyfet A e v &
MANSHA sdio_x: fHE[f SDIO #h&, #i: SDIO1
MINZH 2 new_state: HMBERSE. FF/E (TRUE), ki (FALSE)
i 24 T
2022.11.15 T % 28T - T FR7 2.0.3
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5.17.28

5.18

2022.11.15

5 B ik
R fi x
SE AT %
LLLEE: %
il

/* enable sdio IO mode */

sdio_io_function_enable (SDIO1, TRUE);

AR T K% sdio_io_suspend_command_set

¥ sdio_io_suspend_command_set

# 402. K# sdio_io_suspend_command_set

W H iR
A EA sdio_io_suspend_command_set
BRI AR Y void sdio_io_suspend_command_set(sdio_type *sdio_x, confirm_state
new_state);
Thread 1O ThRERL N HHdS dr S (E e BB
MANSHA sdio_x: fHE[f SDIO #h&, fi: SDIO1
MANSH 2 new_state: AT ENRE. JFH (TRUE), XM (FALSE)
2% I
R EME I
Sk ok AF 7
Bl H B 4 7
Nl
/* send suspend command */
sdio_io_suspend_command_set (SDIO1, TRUE);

EfEE (TMR)

TMR #7454 tmr_type, € X1 3 “at32f415_tmr.h 740 T

/**

* @brief type define tmr register all

*/
typedef struct
{
}tmr_type;

TREH T TMR F758 0.
& 403. TMR F 85 BE
T R

ctrl1 TMR FZi| 27 4745% 1
ctrl2 TMR il 75 47-45% 2
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2022.11.15

T iR
stetrl TMR ¥ e B 3545 27 A7 2%
iden TMR DMA/H Wi fig 2 £7 2
ists TMR IR ZS 27 fE 4
swevt TMR #2454
cmf TMR B E B AR A4S 1
cm2 TMR BB A A28 2
ctrl TMR I8 IE ) 27
cval TMR 4 fE
div TMR 5 41 8%
pr TMR J& #A %7 1725
rpr TMR E= & AW F 4%
c1dt TMR @18 1 #4728
c2dt TMR 838 2 ¥ & fe a8
c3dt TMR 818 3 Hfs o 495
c4dt TMR EIE 4 Hodls 5 774%
brk TMR F -5 4%
dmactrl TMR DMA % il %5 47 4%
dmadt TMR DMA $#s 75 17 4%

TREET TMR FEREUE

% 404. TMR EER %

Pk e i3}
tmr_reset TMR £ CRM 547 27 4748 5247
tmr_counter_enable J& FIEZAF TMR 4048
tmr_output_default_para_init HIEA TMR BRI S 5
tmr_input_default_para_init WGt TMR A BRIN S5
tmr_brkdt_default_para_init HIEE TMR brkdt ERiAS 3L
tmr_base_init WItEtk TMR . 4340
tmr_clock_source_div_set B TMR B R JE 50 R 4L
tmr_cnt_dir_set wHE TMR ST 1)
tmr_repetition_counter_set WHEES WA (rpr) FIE
tmr_counter_value_set KE TMR 5435
tmr_counter_value_get FREL TMR 5885
tmr_div_value_set BB TMR 404 s
tmr_div_value_get L TMR 4345 2848
tmr_output_channel_config fid B TMR 383
tmr_output_channel_mode_select IEFE TMR i I G R
tmr_period_value_set #E TMR B
tmr_period_value_get SR TMR JE 318
tmr_channel_value_set %8 TMR EIE

tmr_channel_value_get

FKE TMR 1 (8

tmr_period_buffer_enable

Ja AR TMR & HAZE i X

tmr_output_channel_buffer_enable

e AR TMR % i 22 v X

tmr_output_channel_immediately_set

BEE TMR % 18 7 RE RE

% 289

hRAs 2.0.3



<[

5

AT32F415[E 4 FEBSP&Pack M FHIE S

5.18.1
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tmr_output_channel_switch_set

BLE TMR oyt IEIE T %

tmr_one_cycle_mode_enable

JE FHERZE ] TMR ] A X

tmr_32_bit_function_enable

A EEE TMR 32 f226E (plus £

tmr_overflow_request_source_set 1 TMR i R
tmr_overflow_event_disable Ja B2 H TMR i 4=
tmr_input_channel_init HlEAL TMR i\ 88
tmr_channel_enable Ja FBZEH TMR

tmr_input_channel_filter_set

W TMR i B IE L )8 25

tmr_pwm_input_config

fic & TMR pwm %A

tmr_channell1_input_select

1%+ TMR JHIE 1 A

tmr_input_channel_divider_set

B H TMR i N JEIE 7 4 3%

tmr_primary_mode_select

P TMR F 48

tmr_sub_mode_select

EFE TMR UCE I 852X

tmr_channel_dma_select

PEF: TMR JEIE ¥ DMA 15 3R 5

tmr_hall_select

EF TMR hall 1815

tmr_channel_buffer_enable

JE FH A F TMR Gl 22 i (X

tmr_trigger_input_select

P TMR JCE I s i R N

tmr_sub_sync_mode_set

BEE TMR RGE I 2% [F 25 #E

tmr_dma_request_enable

Ja 522 TMR DMA &3k

tmr_interrupt_enable Ja FBZEH TMR H i
tmr_flag_get I TMR 4518
tmr_flag_clear 15k TMR Frid
tmr_event_sw_trigger Ak TMR S04

tmr_output_enable

JE A TMR far i (¢

tmr_internal_clock_set

BH TMR P

tmr_output_channel_polarity_set

B E TMR i H I8 TE AR

tmr_external_clock_config

A& TMR ShESoh

tmr_external_clock_mode1_config

fit B TMR #h B Bhi 2 1

tmr_external_clock_mode2_config

fit B TMR S bk st 2

tmr_encoder_mode_config i B TMR Zmi5 23458
tmr_force_output_set W E TMR 5 ilf

tmr_dma_control_config

i B TMR DMA

tmr_brkdt_config

BoE TMR R 2R ORI BE X ) (8]

K3 tmr_reset
NRAFA TR tmr_reset

% 405. R tmr_reset

T H ik

R tmr_reset

PR % A void tmr_reset(tmr_type *tmr_x);

e ik TMR i CRM &A1 747 45 2 AL

PN tmr_x: FrikfER) TMR 4%, S50 DUkE e Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
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W H i)

it 25 7

R [EME 7

SRSk 7

B R A crm_periph_reset();
il

‘ tmr_reset(TMR1);

5.18.2 BK¥ tmr_counter_enable
NERAIA T PAEL tmr_counter_enable

& 406. F# tmr_counter_enable

H

(P

tmr_counter_enable

i
PR H 4

void tmr_counter_enable(tmr_type *tmr_x, confirm_state new_state);

Bk 1 (R

Ja FEZEH TMR %038

LN 2|

tmr_x: &K TMR 4MBE, %S H0m] UG Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MINSH 2

new_state: 4 EME M EECIRG, "WikBEEH (TRUE) 3iZH (FALSE)

it 5

¥

R EHME

k2K

W F R 2

off | off | ot

N

‘ tmr_counter_enable(TMR1, TRUE);

5.18.3 BK% tmr_output_default_para_init

IR T B EL tmr_output_default_para_init

£ 407. B tmr_output_default_para_init

| R

PRI 4 tmr_output_default_para_init

PR 3 J A void tmr_output_default_para_init(tmr_output_config_type *tmr_output_struct);
Difedtiik WEt tmr HHERINS

LTI 2 tmr_output_struct: #5145 #44 tmr_output_config_type A #IHE L IEET

i =4 7

12 [EE 7

SR kAT 7

R FH e 4 7

TNERIAR T tmr_output_struct &M% I BRIME

# 408. tmr_output_struct BRiAME

RIME

TMR_OUTPUT_CONTROL_OFF

2022.11.15
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HLR BRINME
oc_idle_state FALSE
occ_idle_state FALSE
oc_polarity TMR_OUTPUT_ACTIVE_HIGH
occ_polarity TMR_OUTPUT_ACTIVE_HIGH
oc_output_state FALSE
occ_output_state FALSE

2Nl
tmr_output_config_type tmr_output_struct;
tmr_output_default_para_init(&tmr_output_struct);

5.18.4 BR¥ tmr_input_default_para_init
TR T RE tmr_input_default_para_init

% 409. E# tmr_input_default_para_init

TiH iR

efe tmr_input_default_para_init

BRI AR Y void tmr_input_default_para_init(tmr_input_config_type *tmr_input_struct);
Thred WA TMR f N BRAS 2

MIANZH tmr_input_struct: F&1A145#)4E tmr_input_config_type I WIEAILIEE

ot 28 x

I ) 7

Sk ok AF 7

B H R 2 7

TEFR T tmr_input_struct &N G T ERAE

£ 410. tmr_input_struct BRAE

HLR BRIME
input_channel_select TMR_SELECT_CHANNEL_1
input_polarity_select TMR_INPUT_RISING_EDGE
input_mapped_select TMR_CC_CHANNEL_MAPPED_ DIRECT
input_filter_value 0x0

~Hl
tmr_input_config_type tmr_input_struct;
tmr_input_default_para_init(&tmr_input_struct);

5.18.5 BR¥ tmr_brkdt_default_para_init
T EHIR T BREL tmr_brkdt_default_para_init

£ 411. B tmr_brkdt_default_para_init

T H ik

R tmr_brkdt_default_para_init

R ER T void tmr_brkdt_default_para_init(tmr_brkdt_config_type *tmr_brkdt_struct);
Draefiig ¥tk TMR brkdt kil 25
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W H i)

WASH tmr_brkdt_struct: 5 [H 4544 tmr_brkdt_config_type HI#WIMA LIRS
i 25 7

R [EME 7

SRSkt 7

e F R 7

NRFER T tmr_brkdt_struct £ 5 I ERIAE

& 412. tmr_brkdt_struct BRAE

R BRINME
deadtime 0x0
brk_polarity TMR_BRK_INPUT_ACTIVE_LOW
wp_level TMR_WP_OFF
auto_output_enable FALSE
fcsoen_state FALSE
fcsodis_state FALSE
brk_enable FALSE
Nl
tmr_brkdt_config_type tmr_brkdt_struct;
tmr_brkdt_default_para_init(&tmr_brkdt_struct);

5.18.6 K% tmr_base_init
TNRIIA T L tmr_base_init

F 413. B tmr_base_init

| R

PRI 4 tmr_base_init

R Y void tmr_base_init(tmr_type* tmr_x, uint32_t tmr_pr, uint32_t tmr_div);

Difedtiik YILHE TMR B, 240

HNSH tmr_x: FTiEEER TMR #M%, ES800TDUEIE Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MANZH 2 tmr_pr: SER S YE, 16 A0 B 5 ATHC 0Xx0000~0XFFFF, 32 fir 7 i & Al B
0x0000_0000~OxFFFF_FFFF

MANZH3 tmr_div: JER &0 4E, 0x0000~0xFFFF

i 24 7

IR [EME 7

SR kAT 7

R FH eR 4 7

N

‘ tmr_base_init(TMR1, OXFFFF, OXFFFF);

5.18.7 E¥ tmr_clock _source_div_set
R AR T BB tmr_clock_source_div_set
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5.18.8

2022.11.15

R M4. B tmr_clock_source_div_set

BiH iR

A€ tmr_clock_source_div_set

PR T void tmr_clock_source_div_set(tmr_type *tmr_x, tmr_clock_division_type
tmr_clock_div);

Thegfig B TMR B 235 3 4L

MNZH tmr_x: FrikfER) TMR 4%, 2S00 Dukiig iz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

WASH 2 tmr_clock_div: 5 2SI 4045 2 4

th =% 7

b4 EIf ) P

Se Rk AF 7

Bl H B 4 7

tmr_clock_div

BCE TMR I B 70 4 22 £

TMR_CLOCK_DIV1: 5 2 eh a4 R 50N 1
TMR_CLOCK_DIV2: 5Ef 28R 540 2 50k 2
TMR_CLOCK_DIV4: 5ERf 285240 2 500 4

N

‘ tmr_clock_source_div_set(TMR1, TMR_CLOCK_DIV4);

¥ tmr_cnt_dir_set
IR T BREL tmr_cnt_dir_set

£ 415. B tmr_cnt_dir_set

| R

ERAE tmr_cnt_dir_set

PR 3 void tmr_cnt_dir_set(tmr_type *tmr_x, tmr_count_mode_type tmr_cnt_dir);
Digefliid WHE TMR iHEsTH 0T 17]

MASHA

tmr_x: &K TMR 4h3E, %S DUER A iz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MINSHL 2

tmr_cnt_dir: ER 8 HHEOT R

it 25

x

iR [ElME

SR KA

Wik F pa 2

off | off | et

tmr_cnt_dir

BB EN AT EUT )
TMR_COUNT_UP:
TMR_COUNT_DOWN:

TMR_COUNT_TWO_WAY_1:
TMR_COUNT_TWO_WAY_2:
TMR_COUNT_TWO_WAY_3:

Bl

SE I AT B i Ak
SE I AT B i T Ak
58 I 2 TH A P SR 540 1
58 I 2 TGS T SO0 T s 3 2
S8 I 2 TH A T SO 0 T s 3

\ tmr_cnt_dir_set(TMR1, TMR_COUNT_UP);
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5.18.9 BR¥ tmr_repetition_counter_set
N FRAIE T PRE tmr_repetition_counter_set

& 416. I tmr_repetition_counter_set

B H iR
PR EA tmr_repetition_counter_set
PR T void tmr_repetition_counter_set(tmr_type *tmr_x, uint8_t tmr_rpr_value);
Thegdwik WEBEEAMFAE (pr) E
LN tmr_x: FriEER) TMR 4%, S 80T DUEE e Hhz —:
TMRA1
WINSH 2 tmr_rpr_value: ER 3 ELHIAE, 7HL 0x00~0xFF
a2 8 x
pAEIf ) 7
Sk ok AF x
Bl H B 4 7
il

‘ tmr_repetition_counter_set(TMR1, 0x10);

5.18.10 K% tmr_counter_value_set
N AR T K% tmr_counter_value_set

R 47. B tmr_counter_value_set

| R

ERAE tmr_counter_value_set

R Y void tmr_counter_value_set(tmr_type *tmr_x, uint32_t tmr_cnt_value);

Difedtiik WHE TMR i gefl

HNSH tmr_x: FTiEEER TMR #M%, ES80TDUEIE Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MANZSH 2 tmr_cnt_value: EIdsiHE0EHE, 16 Az € i 45 1T 0x0000~0xFFFF, 32 i€ i
#3 A H 0x0000_0000~0xFFFF_FFFF

i 24 7

IR [FIME ¥

SR kAT &

R FH eR 4 7

N

| tmr_counter_value_set(TMR1, OxFFFF);

5.18.11 K% tmr_counter_value_get
R AR T R H tmr_counter_value_get

# 418. ¥ tmr_counter_value_get
| iR

R tmr_counter_value_get
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i H Ei: P
PR uint32_t tmr_counter_value_get(tmr_type *tmr_x);
Thaestik R TMR THEEE
LN tmr_x: FrikfER) TMR 4%, 2S00 DUkiig e —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
2% I
15 [EME JE I AR T E
So oAt I
Wi F e 2 I
Nl
uint32_t counter_value;
counter_value = tmr_counter_value_get(TMR1);

5.18.12

% ¥ tmr_div_value_set
NERFER T RE tmr_div_value_set

& M9. B tmr_div_value_set

T H iR

efe tmr_div_value_set

BRI AR Y void tmr_div_value_set(tmr_type *tmr_x, uint32_t tmr_div_value);
Dhread W E TMR 43 3igs(a

BMINSH

tmr_x: i TMR Sk, 2807 DOk e Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MASH 2 tmr_div_value: 5EI 5/ SIEHE, 16 15t 2 AT 0XO000~O0XFFFF, 32 fL5ii
4T 1)L 0x0000_0000~0XFFFF_FFFF

BN =

A EIRN I

Stk b =

W %

2Nl

‘ tmr_div_value_set(TMR1, OxFFFF);

5.18.13

BR%L tmr_div_value_get

TRAER T KE tmr_div_value_get

R 420. X tmr_div_value_get

W H iR

ZERAEA tmr_div_value_get

R Y uint32_t tmr_div_value_get(tmr_type *tmr_x);

Thaestik BRI TMR 43488 8

HNSHL tmr_x: FTiEEER TMR #h%, ZS80eT s g Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

i 24 e

IR [EME SE IV 2% T AR A

2022.11.15
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BH EiEp)

PSS ¥

ek i ek % x
Bl

uint32_t div_value;

div_value = tmr_div_value_get(TMR1);

5.18.14 K% tmr_output_channel_config

2022.11.15

N AR T K% tmr_output_channel_config

F 421. E#H tmr_output_channel_config

B | E1:57)

DA EA tmr_output_channel_config

PR # void tmr_output_channel_config(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_output_config_type *tmr_output_struct);

DhRedtiik fil B TMR % i i

LN 2|

tmr_x: &K TMR 4MBE, %S H0m] UG Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MINSH 2

tmr_channel: g} 2%i8E

MIANSHL 3

tmr_output_struct: 5 Z5#14 tmr_output_config_type HIFa%"

i th 25

¥

iR el

ek 2F AT

e FH e 2

off [off | od

tmr_channel
wE TMR #IE

TMR_SELECT_CHANNEL_1: #&F e i #5187E 1
TMR_SELECT_CHANNEL_2: #%Fehta5idiE 2
TMR_SELECT CHANNEL_3: #E# et 2siEiE 3
TMR_SELECT_CHANNEL_4: #&F e i #5818 4
tmr_output_config_type structure
tmr_output_config_type 7t at32f415_tmr.h

typedef struct
{

tmr_output_control_mode_type oc_mode;

confirm_state
confirm_state
tmr_output_polarity type
tmr_output_polarity type
confirm_state
confirm_state

} tmr_output_config_type;

oc_mode

W B B IE A, RIEIE R IG5 5 (CxORAW) #EATHLE

oc_idle_state;
occ_idle_state;
oc_polarity;
occ_polarity;
oc_output_state;
occ_output_state;

TMR_OUTPUT_CONTROL_OFF: Wr @GS (CxOUT) 5 CxORAW [yikds:
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TMR_OUTPUT_CONTROL_HIGH: ¥ B CxORAW A7
TMR_OUTPUT_CONTROL_LOW: W E CxORAW M1
TMR_OUTPUT_CONTROL_SWITCH: P13 CxORAW ] Hi 3
TMR_OUTPUT_CONTROL_FORCE_LOW: & 5 CXORAW MK
TMR_OUTPUT_CONTROL_FORCE_HIGH: [til 52 CXORAW N

TMR_OUTPUT_CONTROL_PWM_MODE_A: PWM iz A
TMR_OUTPUT_CONTROL_PWM_MODE_B: PWM #i5 B
oc_idle_state

T 5 i GRS PRIR S

FALSE: iHiidiE = RARAS R 0

TRUE:  fHidiE S RS 1

occ_idle_state

T B F M H I RIS

FALSE: H M@ TE 25 RSN 0

TRUE: B AR i == RSN 1

oc_polarity

TiC. 5 f h JE T Al

TMR_OUTPUT _ACTIVE_HIGH: %l i bk &
TMR_OUTPUT _ACTIVE_LOW:  # il s A%
occ_polarity

T B E My e AR
TMR_OUTPUT_ACTIVE_HIGH: Mgy H il i
TMR_OUTPUT_ACTIVE_LOW.: I H il i # A%
oc_output_state

T B it I TE RS

FALSE: i tiE 5

TRUE:  fithi@EiE A

occ_output_state

Bic B HR M H s E RS

FALSE: T kb i i 5% ]

TRUE:  H b @iE e

il

tmr_output_config_type tmr_output_struct;

tmr_output_struct.oc_mode = TMR_OUTPUT_CONTROL_OFF;
tmr_output_struct.oc_output_state = TRUE;

tmr_output_struct.oc_polarity = TMR_OUTPUT_ACTIVE_HIGH,;
tmr_output_struct.oc_idle_state = TRUE;

tmr_output_struct.occ_output_state = TRUE;

tmr_output_struct.occ_polarity = TMR_OUTPUT_ACTIVE_HIGH,;
tmr_output_struct.occ_idle_state = TRUE;

tmr_output_channel_config(TMR1, TMR_SELECT_CHANNEL_1, &tmr_output_struct);

5.18.15 ¥ tmr_output_channel_mode_select

R T BB tmr_output_channel_mode_select
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5.18.16

2022.11.15

R 422. K# tmr_output_channel_mode_select

BiH iR
A€ tmr_output_channel_mode_select
PR T void tmr_output_channel_mode_select(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_output_control_mode_type oc_mode);
Thegfig e FE TMR i il TE A5 5
MNZH tmr_x: FrikfER) TMR 4%, 2S00 Dukiig iz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
WMNSH 2 tmr_channel: & #%i81E
WASH 3 oc_mode: #i iR
th =% 7
A EIf ) P
Sk ok AF x
Bl H R 4 7
tmr_channel
WHE TMR @iE

TMR_SELECT_CHANNEL_1: &4+ ¢ i) 451@i1E 1
TMR_SELECT_CHANNEL_2: &+ e n 4@ 2
TMR_SELECT_CHANNEL_3: &+ e h 45i@iE 3
TMR_SELECT_CHANNEL_4: &+ ¢ h 451@1E 4

oc_mode

M B HOBIE R, BIXHETE MRS S (CxORAW) H#HTHCE

TMR_OUTPUT_CONTROL_OFF:
TMR_OUTPUT_CONTROL_HIGH:
TMR_OUTPUT_CONTROL_LOW:
TMR_OUTPUT_CONTROL_SWITCH:
TMR_OUTPUT_CONTROL_FORCE_LOW:
TMR_OUTPUT_CONTROL_FORCE_HIGH:
TMR_OUTPUT_CONTROL_PWM_MODE_A:
TMR_OUTPUT_CONTROL_PWM_MODE_B:

Bl

Wi EEH H (CxOUT) 5 CxORAW &R
W E CxORAW N

% #E CxORAW A1k

P]# CXORAW [ -

i 52 CXxORAW J91i%

[fil 5 CXORAW A=

PWM #5 A

PWM #: K B

‘ tmr_output_channel_mode_select(TMR1, TMR_SELECT_CHANNEL_1, TMR_OUTPUT_CONTROL_SWITCH);

i ¥ tmr_period_value_set

IR T B %L tmr_period_value_set

F 423. E# tmr_period_value_set

W H iR

ZERAEA tmr_period_value_set

R T void tmr_period_value_set(tmr_type *tmr_x, uint32_t tmr_pr_value);
Thaestik #E TMR I

MANSH

tmr_x: iR TMR S, 280 DO | bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MANZH 2

tmr_pr_value: E &5 FIHME, 16 7N &7 L 0x0000~0xFFFF, 32 fir5E i &% ml
1t 0x0000_0000~0xFFFF_FFFF
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5.18.17

5.18.18

2022.11.15

BH

it 24

iR el

Sk kAT

e F pa 2

off | off | ofl | o

Bl

‘ tmr_period_value_set(TMR1, OxFFFF);

B ¥t tmr_period_value_get

NRHIR T BRE tmr_period_value_get

* 424. F¥ tmr_period_value_get

TiH iR
efe tmr_period_value_get
BRI AR Y uint32_t tmr_period_value_get(tmr_type *tmr_x);
Dhread FRIL TMR JE (.
LN tmr_x: FrikfER) TMR 4%, 228007 DUk g Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
it 2% W
R EME SE I 85 A S
Sk ok AF 7
Bl H R 4 7
Nl
uint32_t pr_value;
pr_value = tmr_period_value_get(TMR1);

K% tmr_channel_value_set

NERHIA T %L tmr_channel_value_set

% 425. B tmr_channel_value_set

| R

R tmr_channel_value_set

R Y void tmr_channel_value_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, uint32_t tmr_channel_value);

Difeftiik

MASHA

#E TMR @
tmr_x: FTEFEN TMR 4ME, ZS 80T DLk E E 2 —.
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

BNSH 2 tmr_channel: &R} 23i8E

MWMASH3 tmr_channel_value: 5EH$5IBIE(Y, 16 {7520 25 0x0000~0xFFFF, 32 5
I 2% 1B 0x0000_0000~0xFFFF_FFFF

25 7

IR [EI AR i

Je kAt i

B FH R 2 i
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5.18.19

5.18.20

2022.11.15

tmr_channel
WE TMR jBiH

TMR_SELECT_CHANNEL_1:
TMR_SELECT_CHANNEL_2:
TMR_SELECT_CHANNEL_3:
TMR_SELECT_CHANNEL_4:

B

MEFEE I 43 IE 1
We 8 I 438 IE 2
e e I 25 iiH 3
e e I e iliH 4

ltm[phmmemeQ§eKTMR1,TMR_SELECT_CHANNEL_LOxFFFFx

PR %L tmr_channel_value_get

NFRAIR T B E tmr_channel_value_get

% 426. K% tmr_channel_value_get

mHE R

efe tmr_channel_value_get

R Y uint32_t tmr_channel_value_get(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel);

e ik PR TMR JEIE (Y

BINSH

tmr_x: iR TMR bk, 280 DOk e Koz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

BINSHL 2

tmr_channel: i} 2%i8iE

frth 25

SE I F B

R EHME

T

S

Wik F pa 2

x
x

tmr_channel
WHE TMR J@iE

TMR_SELECT_CHANNEL_1: &4+ i) 45 1@i1E 1
TMR_SELECT_CHANNEL_2: &+ e h #@iE 2
TMR_SELECT_CHANNEL_3: &+ e 45i@iE 3
TMR_SELECT_CHANNEL_4: &+ e h451@i1E 4

Bl

uint32_t ch_value;

ch_value = tmr_channel_value_get(TMR1, TMR_SELECT_CHANNEL_1);

¥ tmr_period_buffer_enable

AR T Bk % tmr_period_buffer_enable

R 427. B tmr_period_buffer_enable

T H ik

ZERAEA tmr_period_buffer_enable

R ER T void tmr_period_buffer_enable(tmr_type *tmr_x, confirm_state new_state);
Dhredd J& FA B ZE A TMR 2R i X

MANSHA

tmr_x: FrikfER) TMR 4%, 2807 DUkE e Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
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i H EiEp)
MANZH 2 new_state: HFZIMACE A WIZert DORES, wliEF e M (TRUE) BiEEH]
(FALSE>

2% x

iR el x

Sk kAT 7

e F pa x

Bl

l tmr_period_buffer_enable(TMR1, TRUE);

5.18.21 % tmr_output_channel_buffer_enable
NI T B # tmr_output_channel_buffer_enable

% 428. E¥ tmr_output_channel_buffer_enable

T H iR
ef e tmr_output_channel_buffer_enable
BRI 25 Y void tmr_output_channel_buffer_enable(tmr_type *tmr_x,
tmr_channel_select_type tmr_channel, confirm_state new_state);
Dhread JA AR TMR % B E 2 X
MWNZHA tmr_x: Frik#EH TMR 4M%, 1S5 DUEHLE Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
MASHL 2 tmr_channel: Zi2%i8iE
MWMANZH3 new_state: HfEMCE ) @B L DORZS, ATk (TRUE) BZEH]
(FALSE)
a2 8 x
A IR 7
Sk ok AF x
W F R 2 7
tmr_channel
wHE TMR g

TMR_SELECT _CHANNEL_1: ##¢5E h} #5ifiE 1
TMR_SELECT _CHANNEL 2. ik&#:E i} g5iEiE 2
TMR_SELECT CHANNEL_3: #E# et 2siEiE 3
TMR_SELECT _CHANNEL_4: k¥ 23ifil 4
N

‘ tmr_output_channel_buffer_enable(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

5.18.22 ¥ tmr_output_channel_immediately set
T AR T K% tmr_output_channel_immediately_set

R 429. K# tmr_output_channel_immediately_set

T H iR
ZERAE tmr_output_channel_immediately_set
BRI Y void tmr_output_channel_immediately_set(tmr_type *tmr_x,
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i H Ei: P
tmr_channel_select_type tmr_channel, confirm_state new_state);
Thegfik WE TMR it 38 2 B AT g
MANZH tmr_x: FrikfER) TMR 4%, 2S00 DUkiig e —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
WNSH 2 tmr_channel: &I #3@1E
MAZH3 new_state: H4ZHLE 1040 HiBE L B RRIRES, WikEEH (TRUE) H5i4EH
(FALSED
2% I
R EME I
Se kR AF 7
iR H B 2 7

tmr_channel
W HE TMR #iE

TMR_SELECT CHANNEL_1: #E# e} 28iHiE 1
TMR_SELECT CHANNEL_2: #Ef e #5ifiE 2
TMR_SELECT _CHANNEL_3: #E# et 28iEiE 3
TMR_SELECT _CHANNEL 4: #t# et 28iEiE 4

N

\ tmr_output_channel_immediately_set(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

5.18.23 ¥ tmr_output_channel_switch_set

TEAE T K% tmr_output_channel_switch_set

% 430. E# tmr_output_channel_switch_set

=

H

E(i1p

€S

tmr_output_channel_switch_set

| =
e

void tmr_output_channel_switch_set(tmr_type *tmr_x, tmr_channel_select_type

tmr_channel, confirm_state new_state);

Lhae g

B E TMR % B E ¢

MASHA

tmr_x: g TMR Shi, iZZ2800 DORE A Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MANSH 2 tmr_channel: Eif2siEiE

MINSHL3 new_state: 14 ZEHLE 1% HIBE A ORA, WHEREM (TRUE) 5iZEA
(FALSE)

25 7

IR [EI AR 7

SR kAT 7

R FH eR 4 7

tmr_channel
WE TMR EiE

TMR_SELECT_CHANNEL_1: &4+ i) 45 1@iE 1
TMR_SELECT_CHANNEL_2: &+ e h #4diE 2
TMR_SELECT_CHANNEL_3: #E#eh45i@iE 3
TMR_SELECT_CHANNEL_4: &+ e h 451@iE 4

2022.11.15
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Bl

l tmr_output_channel_switch_set(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

5.18.24 K ¥ tmr_one_cycle_mode_enable

TR T A% tmr_one_cycle_mode_enable

% 431. E¥ tmr_one_cycle_mode_enable

B | E1:57)

A EA tmr_one_cycle_mode_enable

PR Y void tmr_one_cycle_mode_enable(tmr_type *tmr_x, confirm_state new_state);
ThRedtiid Je AR A TMR B8R A X

MWASHA

tmr_x: iR TMR Sk, 280 DO e oz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

AN 2 new_state: H§ZIMCE ) AR ACIRE, Al R M (TRUE) BUEEH]
(FALSE)
2 x
R EHME x
Sk kAT x
Wi F e x
Bl

‘ tmr_one_cycle_mode_enable(TMR1, TRUE);

5.18.25 ¥ tmr_32_bit_function_enable

AR T K% tmr_32_bit_function_enable

% 432. E# tmr_32_bit_function_enable

TiH ity

ERAE tmr_32_bit_function_enable

Eap g it void tmr_32_bit_function_enable(tmr_type *tmr_x, confirm_state new_state);
DhRek Ja FHEAE R TMR 32 7 ZhRE (plus #5220

LN 2|

tmr_x: &K TMR SMBE, %S H0m] UG Kz —:
TMR2, TMR5

MINSHL 2

new_state: FERLE M 32 M ACIRES, ArEFEH (TRUE) Bi22H (FALSED

it 25

x

IR [BI{E

Stk okt

e F e 2

off [off | od

2N

| tmr_32_bit_function_enable(TMR2, TRUE);

5.18.26 ¥ tmr_overflow_request_source_set

R T R E tmr_overflow_request_source_set

2022.11.15
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5.18.27

2022.11.15

% 433. E# tmr_overflow_request_source_set

B H iR

A€ tmr_overflow_request_source_set

PR T void tmr_overflow_request_source_set(tmr_type *tmr_x, confirm_state
new_state);

Thegfig HEPE TMR it S5

MNZH tmr_x: FrikfER) TMR 4%, 2S00 Dukiig iz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MWANZH 2 new_state: K50 E 1 ) FHE

th =% 7

b4 EIf ) P

Se Rk AF 7

Bl H B 4 7

new_state

R EEC L R SR

FALSE: SRUET-iH5raeuid . %8B OVFSWTR A7 80K G2 I 2o | 2 o2 A ) s 4k

TRUE:
Pl

HBERUR T THEds i

‘ tmr_overflow_request_source_set(TMR1, TRUE);

¥ tmr_overflow_event_disable

NEHIA T K E tmr_overflow_event_disable

F 434. EH tmr_overflow_event_disable

| R

ERAE tmr_overflow_event_disable

PR3 void tmr_overflow_event_disable(tmr_type *tmr_x, confirm_state new_state);
Digefliid JE B2 TMR ¥ g7 A4

MASHA

tmr_x: &K TMR 4h8E, %S DUER A iz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MINSHL 2

new_state: (4R E A FH A4 ARS

it 25

x

iR [ElME

S

Wik F pa 2

of | off | et

new_state

A T 30 S AR
FALSE: VRt g, it e u L e F 813

- A

- ¥ OVFSWTR {7 & 1
- JERUCE I AP A R A

TRUE: 1L S 0F 7k
il

‘ tmr_overflow_event_disable(TMR1, TRUE);
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5.18.28

2022.11.15

B tmr_input_channel_init

R AR T K% tmr_input_channel_init

% 435. F#H tmr_input_channel_init

BiH iR

A EA tmr_input_channel_init

PR T void tmr_input_channel_init(tmr_type *tmr_x, tmr_input_config_type *input_struct,
tmr_channel_input_divider_type divider_factor);

Thegfik Wikt TMR i\ 818

LN tmr_x: FriEER) TMR 4%, S 80T DUEE e Hhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

BWINSH 2 input_struct: F&[A45 )4k tmr_input_config_type K354

MINSHL 3 divider_factor: i \J8iE 750 R 4L

ot 28 x

pA I[N 7

Sk ok AF 7

W e 2 x

tmr_input_config_type structure
tmr_input_config_type 7t at32f415_tmr.h

typedef struct
{

tmr_channel_select_type
tmr_input_polarity_type

tmr_input_direction_mapped_type

uint8_t
} tmr_input_config_type;
input_channel_select
% TMR % N i@ iE

input_channel_select;
input_polarity_select;
input_mapped_select;
input_filter_value;

TMR_SELECT_CHANNEL_1: &4+ i) 45181 1
TMR_SELECT_CHANNEL_2: &+ e n 4@ 2
TMR_SELECT_CHANNEL_3: &+ e h45i@iE 3
TMR_SELECT_CHANNEL_4: &+ ¢ h451@i1E 4

input_polarity_select
e PN N\ EIE A

TMR_INPUT_RISING_EDGE:
TMR_INPUT_FALLING_EDGE:
TMR_INPUT_BOTH_EDGE:

input_mapped_select

TP A N JE T RS

oy N JEIE (A ROA RN TR
By N\ JEIE (G RO RN T B
o N JEIE (A ROA RN TR B

TMR_CC_CHANNEL_MAPPED_DIRECT: &+ TMR f \iliE 1, 2, 3 F1 4 X5 C1IRAW,
C2IRAW, C3IRAW #l C4IRAW #Hi%

TMR_CC_CHANNEL_MAPPED_INDIRECT: &+ TMR ¥ \ifi& 1, 2, 3 fil 4 Xf R
C2IRAW, C1IRAW, C4IRAW A1 C3IRAW #Hi%

TMR_CC_CHANNEL_MAPPED_STI: 4 TMR ¥ Nl &S 7 STI |

input_filter_value
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e B iy N\ IE JE U (H,  PTHL 0X00~O0x0F

divider_factor

a1 NI TE 73 A R AL

TMR_CHANNEL_INPUT _DIV_1: # @B 40 R E0N 1
TMR_CHANNEL_INPUT DIV_2: # @B/ REN 2
TMR_CHANNEL_INPUT_DIV_4: #iNiEESHRECN 4
TMR_CHANNEL_INPUT _DIV_8: #i @B/ AR50k 8
N

tmr_input_config_type tmr_input_config_struct;
tmr_input_config_struct.input_channel_select = TMR_SELECT_CHANNEL_2;
tmr_input_config_struct.input_mapped_select = TMR_CC_CHANNEL_MAPPED_DIRECT;
tmr_input_config_struct.input_polarity_select = TMR_INPUT_RISING_EDGE;
tmr_input_config_struct.input_filter_value = 0x00;

tmr_input_channel_init(TMR1, &tmr_input_config_struct, TMR_CHANNEL_INPUT_DIV_1);

5.18.29 % tmr_channel_enable
NERHIA T B tmr_channel_enable

% 436. E# tmr_channel_enable

T H iR
R tmr_channel_enable
PR void tmr_channel_enable(tmr_type *tmr_x, tmr_channel_select_type tmr_channel,
confirm_state new_state);
Thegsmiik JE FHEZE ] TMR i
WMAZHA tmr_x: Frik#Ei TMR 4, %S850 DU E Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
WMANSH 2 tmr_channel: & 2%i8iE
WMASH3 new_state: HEREMIBEIRE, "liL#EEH (TRUE) BiitH (FALSED
a2 8 x
R [EME &
So oAt I
W e I
tmr_channel
WHE TMR @&

TMR_SELECT _CHANNEL_1: 3% 283 iE 1
TMR_SELECT CHANNEL_1C: ¥ 548 i 1
TMR_SELECT _CHANNEL_2: ¥ 2iliE 2
TMR_SELECT CHANNEL_2C: ¥ 5 48  hili 2
TMR_SELECT CHANNEL 3:  i&#f5itaeimis 3
TMR_SELECT CHANNEL 3C: #5248 I ik 3
TMR_SELECT _CHANNEL_4: &% 7E i 2iliE 4
i

\ tmr_channel_enable(TMR1, TMR_SELECT_CHANNEL_1, TRUE);
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5.18.30 ¥ tmr_input_channel _filter_set

N RAER T KA tmr_input_channel_filter_set

R 437. B tmr_input_channel_filter_set

B H iR

A EA tmr_input_channel_filter_set

PR T void tmr_input_channel_filter_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, uint16_t filter_value);

Thegfik W TMR i N BT 25

MWASHA

tmr_x: iR TMR Sk, 280 DO e Kbz —
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

WASH 2

tmr_channel: 72} 28l 1E

MANZH3

filter_value: [t & NIBIEJEHEH, TEL 0x00~0xO0F

frth 25

T

R EHME

etk 2FA

ek F e 2

of | off | ot

tmr_channel

WHE TMR @1

TMR_SELECT_CHANNEL_1: &4+ i) 45 1@1E 1
TMR_SELECT_CHANNEL_2: &+ e n #i@iE 2
TMR_SELECT_CHANNEL_3: &+ e h 45i@iE 3
TMR_SELECT_CHANNEL_4: &+ ¢ h 45181E 4

Bl

‘ tmr_input_channel_filter_set(TMR1, TMR_SELECT_CHANNEL_1, Ox0F);

5.18.31 ¥ tmr_pwm_input_config

NEHIA T KL tmr_pwm_input_config

+ 438. E# tmr_pwm_input_config

| R

PRI 4 tmr_pwm_input_config

PR3 void tmr_pwm_input_config(tmr_type *tmr_x, tmr_input_config_type *input_struct,
tmr_channel_input_divider_type divider_factor);

ThRedtik Bii & TMR pwm %A

MANSHA

tmr_x: iR TMR S, 280 DOk | bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MANZH 2

input_struct: F& A4 #)4K tmr_input_config_type K354

MAZH3

divider_factor: i NIBI& /4 R %L

it 28

¥

IR [BI{E

Se koKt

e FH e 2

off [ off | od

input_struct

2022.11.15
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fR &5k k tmr_input_config_type IiE%t, 275 tmr_input_config_type & & BUHE TG H]
divider_factor

a1 NI TE 73 A R AL

TMR_CHANNEL_INPUT _DIV_1: # @B 40 R E0N 1
TMR_CHANNEL_INPUT DIV_2: # @B/ REN 2
TMR_CHANNEL_INPUT_DIV_4: #iNiEESHRECN 4
TMR_CHANNEL_INPUT _DIV_8: # @B/ AR5k 8

N

tmr_input_config_type tmr_ic_init_structure;

tmr_ic_init_structure.input_filter_value = 0;

tmr_ic_init_structure.input_channel_select = TMR_SELECT_CHANNEL_2;
tmr_ic_init_structure.input_mapped_select = TMR_CC_CHANNEL_MAPPED_DIRECT;
tmr_ic_init_structure.input_polarity_select = TMR_INPUT_RISING_EDGE;
tmr_pwm_input_config(TMR1, &tmr_ic_init_structure, TMR_CHANNEL_INPUT_DIV_1);

5.18.32 ¥ tmr_channel1_input_select

NI T B # tmr_channel1_input_select

% 439. E# tmr_channel1_input_select

mHE R

efe tmr_channell_input_select

PR void tmr_channel1_input_select(tmr_type *tmr_x,
tmr_channel1_input_connected_type ch1_connect);

Difedtiik EFE TMR JEIE 1 A

MANSHA tmr_x: Frik#Ei TMR 4, %S850 DU E Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5

NS 2 ch1_connect: EiE 1 %y Nik#F

it 24 7

IR [E{H 7

SR kAT &

R FH R 2 ¥

ch1_connect

W G B I IE 1 RN

TMR_CHANEL1_CONNECTED_C1IRAW: ¥ CH1 % JiliZ 2| C1IRAW #i A\
TMR_CHANEL1_2_3 CONNECTED_C1IRAW_XOR: ¥ CH1. CH2 FI CH3 % il 57 sl.4h SR iE 2|
C1IRAW #iy A\

Nl

\ tmr_channel1_input_select(TMR1, TMR_CHANEL1_2 3 CONNECTED_C1IRAW_XOR);

5.18.33 ¥ tmr_input_channel_divider_set
AR T K% tmr_input_channel_divider_set

& 440. EK# tmr_input_channel_divider_set
W H i 3o

ZERAE tmr_input_channel_divider_set
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W H i)
PR void tmr_input_channel_divider_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_channel_input_divider_type divider_factor);
Difeftig W HE TMR i N8 IE 54 ds
NS tmr_x: Frik#E TMR 4%, %S5 DUEH E Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
WNSH 2 tmr_channel: &I 2@ IE
WASH3 divider_factor: i \iBiE /A%
i 24 ¥
12 [EME ¥
S okt ¥
B R ¥
tmr_channel
wWE TMR J@iE

TMR_SELECT CHANNEL_1: #E# e} 28iHiE 1
TMR_SELECT CHANNEL_2: #Ef e #5ifiE 2
TMR_SELECT _CHANNEL_3: #E# et 28iEiE 3
TMR_SELECT _CHANNEL 4: #t# et 28iEiE 4
divider_factor

fi N B 23 A FR B

TMR_CHANNEL_INPUT_DIV_1: % #5451 52 %0 1
TMR_CHANNEL_INPUT _DIV_2: % N\l 4i 2500 2
TMR_CHANNEL_INPUT _DIV_4: #i @i 250k 4
TMR_CHANNEL_INPUT_DIV_8: #i il 4i 2% 8
il

\ tmr_input_channel_divider_set(TMR1, TMR_SELECT_CHANNEL_1, TMR_CHANNEL_INPUT_DIV_2);

5.18.34 ¥ tmr_primary_mode_select
NEAFER T EE tmr_primary_mode_select

% 441. B tmr_primary_mode_select

| R

R tmr_primary_mode_select

R Y void tmr_primary_mode_select(tmr_type *tmr_x, tmr_primary_select_type
primary_mode);

DhResmik #HE TMR F At

WMASHA tmr_x: Frik#Ei TMR 4%, %S5 DU E Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5

WINSHL 2 primary_mode: K E it & {1 F AR

i =4 o

12 [EE o

SR kAT 7

R FH R p

primary_mode
W ENCE R R, B I E I g S Tk

2022.11.15 # 310 |
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TMR_PRIMARY_SEL_RESET:
TMR_PRIMARY_SEL_ENABLE:
TMR_PRIMARY_SEL_OVERFLOW:
TMR_PRIMARY_SEL_COMPARE:
TMR_PRIMARY_SEL_C10RAW:
TMR_PRIMARY_SEL_C20RAW:
TMR_PRIMARY_SEL_C30RAW:
TMR_PRIMARY_SEL_C4ORAW:
il

TRy E SR R AL
AR A5 T kA g

AR i H A5 5 e e
AR By A 5 W BB
TR 5 5 L C1ORAW {55
TR 5 5 L C20RAW 55
TR 5 5 L C3ORAW 55
TR e 5 5 L CAORAW 55

l tmr_primary_mode_select(TMR1, TMR_PRIMARY_SEL_RESET);

5.18.35 Bi¥ tmr_sub_mode_select

NERAE T EE tmr_sub_mode_select

* 442, FE tmr_sub_mode_select

mHE R

R tmr_sub_mode_select

PR void tmr_sub_mode_select(tmr_type *tmr_x, tmr_sub_mode_select_type
sub_mode);

ThRestiik P TMR UE I 285

LN | tmr_x: FTiEER TMR #h%, S8kl g Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9

BINSHL 2 sub_mode: K ZEECE 1 E I AR

it 24 7

IR [E{H 7

SR kAT 7

R FH R 2 &

primary_mode

M HENC B E I A
TMR_SUB_MODE_DIABLE:
TMR_SUB_ENCODER_MODE_A:
TMR_SUB_ENCODER_MODE_B:
TMR_SUB_ENCODER_MODE_C:
TMR_SUB_RESET_MODE:
TMR_SUB_HANG_MODE:
TMR_SUB_TRIGGER_MODE:

FKPTRGE I e
WAL AR A
LA B
PRGN C
PR A
PR
PR Al R

TMR_SUB_EXTERNAL_CLOCK_MODE_A: &4 shiezt A

Bl

‘ tmr_sub_mode_select(TMR1, TMR_SUB_HANG_MODE);

5.18.36 ¥ tmr_channel_dma_select
AR T K% tmr_channel_dma_select

2022.11.15

®3MH

hRA 2.0.3



[

AT32F415[E 4 FEBSP&Pack M FHIE S

R 443. B tmr_channel_dma_select

BiH iR

A€ tmr_channel_dma_select

PR T void tmr_channel_dma_select(tmr_type *tmr_x, tmr_dma_request_source_type
cc_dma_select);

Thegfig 4% TMR J#3E 1) DMA # KI5

MNZH tmr_x: FrikfER) TMR 4%, 2S00 Dukiig iz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9

WMASH 2 cc_dma_select: LS TMR JEIEK DMA ifRIH

th =% 7

b4 EIf ) P

Se Rk AF 7

Bl H B 4 7

cc_dma_select

EH TMR #1E 1 DMA 1 >R IE

TMR_DMA_REQUEST_BY_CHANNEL:
TMR_DMA_REQUEST_BY_OVERFLOW:

N

MR AERIE S (CxIF = 1) B2 DMA i3k
MR AR AR (OVFIF = 1) B P24 DMA ik

‘ tmr_channel_dma_select(TMR1, TMR_DMA_REQUEST_BY_OVERFLOW);

5.18.37

¥ tmr_hall_select

TERAER T EH tmr_hall_select

X 444. FH tmr_hall_select

| Ei:1p%)
ERAE tmr_hall_select
R Y void tmr_hall_select(tmr_type *tmr_x, confirm_state new_state);
etk #+% TMR hall #
LN | tmr_x: PR TMR 4%, ZS80TDUERE Kz —:
TMR1
MINSHL 2 new_state: HEIEFN TMR hall #E=0RAE
it 24 7
R [EME 7
SR kAT &
R FH eR 4 7
new_state

HPE TMR hall B2OIRA, I8 12 61 Al ik %
FALSE: i#idi%x & HALL AiErzdifr
TRUE: #id & HALL A58 TRGIN F_ETHE R 2 6 £

Bl

‘ tmr_hall_select(TMR1, TRUE);

5.18.38

K tmr_channel_buffer_enable

R AR T BB E tmr_channel_buffer_enable

2022.11.15
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5.18.39

2022.11.15

R 445. K ¥ tmr_channel_buffer_enable

B H iR
A€ tmr_channel_buffer_enable
PR T void tmr_channel_buffer_enable(tmr_type *tmr_x, confirm_state new_state);
Thegfik A A TMR @ IEZZ X
HNZH tmr_x: FrikfER) TMR 4%, 2S00 DUkiig e —:
TMRA1
MWANZH 2 new_state: HERE K TMR MBS DORES, ATk (TRUE) =iZE5H]
(FALSE)
th =% 7
b4 EIf ) P
Se Rk AF 7
Bl H B 4 7
Nl

‘ tmr_channel_buffer_enable(TMR1, TRUE);

¥ tmr_trigger_input_select

NERR T %L tmr_trigger_input_select

¥ 446. B tmr_trigger_input_select

mHE R

A€ tmr_trigger_input_select

PR E R Y void tmr_trigger_input_select(tmr_type *tmr_x, sub_tmr_input_sel_type
trigger_select);

Digefliid EHE TMR € I 48 il R S

LN 2|

tmr_x: Frik#EH TMR 455, 22800 BUEHUE Hpz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9

MINSHL 2

trigger_select: W E 1) TMR V€ B #H il A A

it 25

x

iR [ElME

S

Wik F pa 2

of | ofl | et

trigger_select

e TMR UUE I gl & f A

TMR_SUB_INPUT_SEL_ISO0: PEFEAFBHIA O
TMR_SUB_INPUT_SEL_IS1: PP EBHIA 1
TMR_SUB_INPUT_SEL_IS2: PP A EBIN 2
TMR_SUB_INPUT_SEL_IS3: PEFEAFBHIA 3
TMR_SUB_INPUT_SEL_C1INC: HEBE CIRAW f% A\ K 5%
TMR_SUB_INPUT_SEL_C1DF1: PEPE BN NI 1
TMR_SUB_INPUT_SEL_C2DF2: PP IEN N 2
TMR_SUB_INPUT_SEL_EXTIN: PEFR AN NI EXT
il

‘ tmr_trigger_input_select(TMR1, TMR_SUB_INPUT_SEL_IS0);
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5.18.40 BR¥ tmr_sub_sync_mode_set
NERHIAR T BRE tmr_sub_sync_mode_set

F 447. FH tmr_sub_sync_mode_set

BiH iR

A EA tmr_sub_sync_mode_set

PR T void tmr_sub_sync_mode_set(tmr_type *tmr_x, confirm_state new_state);

Thegdid WE TMR UCE I 2% [F 5

PN tmr_x: FriLEER) TMR 4%, S 800T DUEE e Hh iz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9

MANZH 2 new_state: MFEACE R TMR JCER &5 R FCIRAE, wiEfEMH (TRUED =izt
F (FALSE)

a2 8 x

pAEIf ) 7

Sk ok AF x

Bl H B 4 7

il

‘ tmr_sub_sync_mode_set(TMR1, TRUE);

5.18.41 % tmr_dma_request_enable
FEFER T K% tmr_dma_request_enable

 448. E# tmr_dma_request_enable

| Ei:1p%)
ERAE tmr_dma_request_enable
PR3 void tmr_dma_request_enable(tmr_type *tmr_x, tmr_dma_request_type
dma_request, confirm_state new_state);
Digefliid & F 83k TMR DMA 153k
HNSH tmr_x: FTiEEER TMR #M%, ES800TDUEi g Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
WMASH 2 dma_request: 4 ZLE Y DMA iR
MANZH3 new_state: HFZACE A DMA RS, AR H (TRUE) 25 (FALSED
it 24 7
R [EME 7
So okt 7
B H R 4 7
dma_request
W E DMA iR
TMR_OVERFLOW_DMA REQUEST: it F41 DMA i3k
TMR_C1_DMA_REQUEST: JEIE 1 () DMA i3k
TMR_C2_DMA_REQUEST: JEIE 2 (1) DMA i3k
TMR_C3_DMA_REQUEST: JEIE 3 ) DMA i3k
TMR_C4 DMA_REQUEST: JEIE 4 () DMA i3k
TMR_HALL_DMA REQUEST: HALL =44 f) DMA 53K
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TMR_TRIGGER_DMA_REQUEST: filiz HifHft) DMA ik
~Fi

| tmr_dma_request_enable(TMR1, TMR_OVERFLOW_DMA_REQUEST, TRUE);

5.18.42 K% tmr_interrupt_enable
NERAIR T BREL tmr_interrupt_enable

F 449. EH tmr_interrupt_enable

B | E1:57)

A€ tmr_interrupt_enable

PR Y void tmr_interrupt_enable(tmr_type *tmr_x, uint32_t tmr_interrupt, confirm_state
new_state);

ThRestiid J& 25 TMR i

LN | tmr_x: FTiEER TMR #h%, ZS80T DUkl g Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

WMANSH 2 tmr_interrupt: % ZHCE K TMR i

MANZ%3 new_state: HFEACE K TMR FpiREs, WL M (TRUE) s3] (FALSE)D

it 24 7

IR [EME 7

Seth kAT 7

B R FH R 2 7

tmr_interrupt
WE TMR ik

5.18.43

2022.11.15

TMR_OVF_INT: T tH A
TMR_C1_INT: HIE 1 FEE T
TMR_C2_INT: HIE 2 FHE T
TMR_C3_INT: HIE 3 FHAE T
TMR_C4_INT: HIE 4 FEE T
TMR_HALL_INT: HALL 244 Wy
TMR_TRIGGER_INT:  fili & S by
TMR_BRK_INT: R ZE A
Bl

‘ tmr_interrupt_enable(TMR1, TMR_OVF_INT, TRUE);

¥ tmr_flag_get

TNRIIA T L tmr_flag_get

# 450. X% tmr_flag_get

TiH
R4 tmr_flag_get
PR % A flag_status tmr_flag_get(tmr_type *tmr_x, uint32_t tmr_flag);
Dhredd REUR EADIRAS
HWNSH tmr_x: Bk TMR bk, %S 800TDUER E Kbz —:

TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

% 3151
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JiH EEBUS

HMANSH 2 tmr_flag: 75 ZIRBURA bR L1k
ESHVEAHER W, tmr_flag

i 24 ¥

12 [EME flag_status: FrELPRES
ZIREE Y H 2 —: SET, RESET

etk AT ¥

B H R 4 ¥

tmr_flag

i B ZRUIRS Obe i, HE S M ST

TMR_OVF_FLAG:
TMR_C1_FLAG:
TMR_C2_FLAG:
TMR_C3_FLAG:
TMR_C4_FLAG:
TMR_HALL_FLAG:

TMR_TRIGGER_FLAG:

TMR_BRK_FLAG:

TMR_C1_RECAPTURE_FLAG:
TMR_C2_RECAPTURE_FLAG:
TMR_C3_RECAPTURE_FLAG:
TMR_C4_RECAPTURE_FLAG:

Bl

I P TAR D
HIE 1 s
iHIE 2 bR
iHIE 3 FHrbRiC
iHIE 4 T HbRid
HALL  rdsic
fih e T AR A
M ZE R TARIC
HIE 1 RS
iHIE 2 FfERbRIC
HIE 3 FEfERbRIC
iHIE 4 FfERbC

‘Wﬁm[jbg_geKTMR1,TMR_OVF_FLAG)F=RESET)

5.18.44 K% tmr_flag_clear
NRHIA T %L tmr_flag_clear

2022.11.15

% 451. ¥ tmr_flag_clear

TiH Eii:py
R tmr_flag_clear
R B T void tmr_flag_clear(tmr_type *tmr_x, uint32_t tmr_flag);
Dhred THERbR AL

LN 2|

tmr_x: Pk TMR Sh5E, 22800 BUEHUE Hpz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MNZH 2 tmr_flag: i ERAOER S
G HTEA A W B RLA e EY 7 IR
S8 x
iR el x
Stk okt x
e F e 2 x
2N

‘ tmr_flag_clear(TMR1, TMR_OVF_FLAG);

% 316 |
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5.18.45 ¥ tmr_event_sw_trigger
NERAIR T BRE tmr_event_sw_trigger

% 452. F# tmr_event_sw_trigger

BiH iR
A EA tmr_event_sw_trigger
PR T void tmr_event_sw_trigger(tmr_type *tmr_x, tmr_event_trigger_type tmr_event);
Thegdid WA R TMR F44
PN tmr_x: FriLEER) TMR 4%, S 800T DUEE e Hh iz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
MANZH 2 tmr_event: RSB B AR TMR 4
th =% 7
pA I[N 7
Sk ok AF x
Bl H B 4 7
tmr_event
BCE A A TMR F44
TMR_OVERFLOW_SWTRIG: B A ik A Vi A
TMR_C1_SWTRIG: Ak A B TE 1 A
TMR_C2_SWTRIG: Ak A TE 2 A
TMR_C3_SWTRIG: Ak A TE 3 A
TMR_C4_SWTRIG: Ak A TE 4 A
TMR_HALL_SWTRIG: WAl HALL A4
TMR_TRIGGER_SWTRIG: BRA A S <A
TMR_BRK_SWTRIG: AT A AR A
~Hl

‘ tmr_event_sw_trigger(TMR1, TMR_OVERFLOW_SWTRIG);

5.18.46 ¥ tmr_output_enable
IR T BB tmr_output_enable

F 453. B tmr_output_enable

T H Ei: 5
ERAE tmr_output_enable
R T void tmr_output_enable(tmr_type *tmr_x, confirm_state new_state);
Thegfig Ja FBEE A TMR % s fg
HNSH tmr_x: Fri&#EH TMR 4h%, %S 800T DUERL E Kz —:
TMR1
MANZH 2 new_state: HFEACE A TMR fithoRas, Wik RA (TRUE) 545 (FALSE)
i 24 7
IR [al{E 7
So okt W
W e 7
ZN il

2022.11.15 ®3MTH hRAs 2.0.3
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| tmr_output_enable(TMR1, TRUE); |

5.18.47 ¥ tmr_internal_clock_set

NFRAER T KA tmr_internal_clock_set

R 454. FK¥ tmr_internal_clock_set

B | E1:57)
PR EA tmr_internal_clock_set
PR void tmr_internal_clock_set(tmr_type *tmr_x);
ThRedtiik WE TMR Py 4h
WMANSH tmr_x: Frik#ER) TMR 0%, S50 DUEE E iz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9
it 24 7
IR [EME 7
SR ok 7
B R FH R 2 7
il

‘ tmr_internal_clock_set(TMR1);

5.18.48 % tmr_output_channel_polarity_set

NE A T K%L tmr_output_channel_polarity_set

& 455. ¥ tmr_output_channel_polarity_set

| Ei:1p%)
ERAE tmr_output_channel_polarity_set
R void tmr_output_channel_polarity_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_polarity_active_type oc_polarity);
ThRedthiR %E TMR i @ i %k
HNSH tmr_x: Bk TMR 4h%, %S 500T DUEHLE Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
WMASH 2 tmr_channel: E}2%iBiE
WMASH3 oc_polarity: ¥ ZLEC B B4 8 E AR M
i 24 ¥
R [EME ¥
Stk kAT o
B H R 4 o
tmr_channel
WHE TMR #iE
TMR_SELECT_CHANNEL_1: R e I A I IE 1

TMR_SELECT CHANNEL_1C: &£ 28 B AMNEIE 1
TMR_SELECT_CHANNEL_2: B e I A TE 2
TMR_SELECT CHANNEL_2C: & 28 B 4Nl 2
TMR_SELECT_CHANNEL_3: TR e I #5IMTE 3
TMR_SELECT CHANNEL_3C:  i&f e 2s HAhEiE 3

2022.11.15 ¥ 3181 hA 2.0.3
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5.18.49

5.18.50

2022.11.15

TMR_SELECT_CHANNEL_4:

oc_polarity
W E TMR G#IE

e g I A5 iliE 4

TMR_POLARITY_ACTIVE_HIGH: %! i@iEm &
TMR_POLARITY_ACTIVE_LOW: # il iBE f A%

B

| tmr_output_channel_polarity_set(TMR1, TMR_SELECT_CHANNEL_1, TMR_POLARITY_ACTIVE_HIGH);

PR % tmr_external_clock_config

R T BRE tmr_external_clock_config

X 456. FKI tmr_external_clock_config

mHE R

efe tmr_external_clock_config

PR void tmr_external_clock_config(tmr_type *tmr_x, tmr_external_signal_divider_type
es_divide, tmr_external_signal_polarity_type es_polarity, uint16_t es_filter);

ThRestiid FC & TMR #hsid4h

BMINSH

tmr_x: PrEFEK TMR 48, %S H0m] LS E bz —:
TMR1, TMR2, TMR3, TMR4, TMR5

NS 2 es_divide: 4SS R AL
WMANSH3 es_polarity: AMiBAE S
WMASH 4 es_filter: #MH{E SR, WHL 0X00~OxOF
i 25 7
IR [EI AR 7
Je skt 7
e FH R 2 7
es_divide

B E TMR SMRAE 5 70 AR 2L

TMR_ES_FREQUENCY DIV_1: #hf
TMR_ES_FREQUENCY DIV _2: 4
TMR_ES_FREQUENCY DIV _4: 4
TMR_ES_FREQUENCY DIV _8: 4

es_polarity
BB TMR ARG 5 Rk

TMR_ES_POLARITY_NON_INVERTED:
TMR_ES_POLARITY_INVERTED:

Bl

(i3

PRER KON 1
PR AREON 2
PRI 4
PRI 8

d\

(i3

d\

(i3

do o Jfo Jfo
L\J\

d\

(i3

HNERAS = B D v T B T
HNERAS T B E AR T BN B

\ tmr_external_clock_config(TMR1, TMR_ES_FREQUENCY_DIV_1, TMR_ES_POLARITY_INVERTED, OxOF):

¥ tmr_external_clock_mode1_config

R T BB E tmr_external_clock_mode1_config

# 457. R ¥ tmr_external_clock_mode1_config

iR

tmr_external_clock_model_config

2 319 |
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i H Ei: P

PR void tmr_external_clock_mode1_config(tmr_type *tmr_x,
tmr_external_signal_divider_type es_divide, tmr_external_signal_polarity_type
es_polarity, uint16_t es_filter);

Thegfig FCE TMR M AR 1 G REZ 2% T o B BB I e = AD

MNZH tmr_x: FrikfER) TMR 4%, 2S00 DUkiig iz —:
TMR1, TMR2, TMR3, TMR4, TMR5

WASH 2 es_divide: AME S0 A%

MANSH 3 es_polarity: #5455 %M

MASH 4 es_filter: AN S iEdAE, PIHL 0x00~0xOF

2% I

Il ) P

Sk ok AF x

Bl H R 4 7

es_divide

W TMRAMBE S MR, 2% es_divide T BUETE

es_polarity

WE TMR SMBIE S, 2% es_polarity 25 HUETE

N

0XOF);

tmr_external_clock_model_config(TMR1, TMR_ES_FREQUENCY_DIV_1, TMR_ES_POLARITY_INVERTED,

5.18.51 BR#( tmr_external_clock_mode2_config

NEHIA T EKE tmr_external_clock_mode2_config

R 458. B# tmr_external_clock_mode2_config

T H Ei:1p%)

PRI 4 tmr_external_clock_mode2_config

PR3 void tmr_external_clock_mode2_config(tmr_type *tmr_x,
tmr_external_signal_divider_type es_divide, tmr_external_signal_polarity_type
es_polarity, uint16_t es_filter);

Thegsmiik BeE TMR MR8 2 (N2 - A i) 4 e e i = B

MASHA

tmr_x: &K TMR 4h8E, %S DUER A Lz —:
TMR1, TMR2, TMR3, TMR4, TMR5

LN

es_divide: AMTME 5 50 R %L

MANZH3

es_polarity: #MiB{E SN

MAZH 4

es_filter: 45 S IEB{E, FIHL 0X00~0XOF

28

¥

IR [BI{E

SR KA

Wik F pa 2

off | o | et

es_divide

WHE TMR AN E 5 0 AR, 2% es_divide & 7& BUE G
es_polarity
BB TMR AMERE S, 2% es_polarity #76 BUE TG H

2022.11.15 % 320 ;1
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Bl

tmr_external_clock_mode2_config(TMR1, TMR_ES_FREQUENCY_DIV_1, TMR_ES_POLARITY_INVERTED,
OXOF);

5.18.52 PR# tmr_encoder_mode_config
TR T BRE tmr_encoder_mode_config

% 459. E# tmr_encoder_mode_config

T H Eitpa
A€ tmr_encoder_mode_config
PR Y void tmr_encoder_mode_config(tmr_type *tmr_x, tmr_encoder_mode_type
encoder_mode, tmr_input_polarity_type ic1_polarity, tmr_input_polarity_type
ic2_polarity);
Tyhe ik FLE TMR gl i
MWANZHA tmr_x: PR TMR 4%, S8 DUERE e —:
TMR1, TMR2, TMR3, TMR4, TMR5
WASH 2 encoder_mode: 1420 B 1] gwhL A5 5
WA 3 ic1_polarity: i N\iEiE 1 # %
WMASH 4 Ic2_polarity: i \i#iE 2 fit
it 2% W
R EME I
So oAt I
W e 2 I
encoder_mode
WHE TMR Jifid 21 =X

TMR_ENCODER_MODE_A: Zmib#stzl A

TMR_ENCODER_MODE_B: #uit#3#i B

TMR_ENCODER_MODE_C: #mlg#st=t C

ic1_polarity

WHE TMR f \JEIE 1 AR

TMR_INPUT_RISING_EDGE: i N EIE A ROL N BT
TMR_INPUT_FALLING_EDGE: i \ifi& A R0 N T R
TMR_INPUT_BOTH_EDGE: T N EE A ROLH )y ETHE AT BER
ic2_polarity

WHE TMR fi N JEIE 2 et

TMR_INPUT_RISING_EDGE: A N JETE A BOLIE N ETHE
TMR_INPUT_FALLING_EDGE: i NifiiE FA R0 N T R
TMR_INPUT_BOTH_EDGE: Ay NI TE (AT ROLIE N ETHE AT BRI
Nl

tmr_encoder_mode_config(TMR1, TMR_ENCODER_MODE_A, TMR_INPUT_RISING_EDGE,
TMR_INPUT_RISING_EDGE);

5.18.53 ¥ tmr_force output_set
NEHIR T B E tmr_force_output_set

2022.11.15 #3221} hRAs 2.0.3
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% 460. K% tmr_force_output_set

BiH iR
A€ tmr_force_output_set
PR T void tmr_force_output_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_force_output_type force_output);
Thegfig WE TMR a4
MNZH tmr_x: FrikfER) TMR 4%, 2S00 Dukiig iz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
WMNSH 2 tmr_channel: & #%i81E
WANSH3 force_output: 5%y H H T
th =% 7
A EIf ) P
Sk ok AF x
Bl H R 4 7
tmr_channel
WHE TMR @iE

TMR_SELECT_CHANNEL_1: #&F e i 4518 iE 1
TMR_SELECT_CHANNEL_2: #%FEht5ifiE 2
TMR_SELECT_CHANNEL_3: #&Feeht#5idiE 3
TMR_SELECT_CHANNEL _4: #&Fe et 45i8iE 4
force_output

i H JE TE ) iR A A S PR
TMR_FORCE_OUTPUT_HIGH: 5%ilil] CxORAW A&
TMR_FORCE_OUTPUT_LOW: 3l CxORAW M
Bl

‘ tmr_force_output_set(TMR1, TMR_SELECT_CHANNEL_1, TMR_FORCE_OUTPUT_HIGH);

5.18.54 K% tmr_dma_control_config
NI T B % tmr_dma_control_config

& 461. ¥ tmr_dma_control_config

| Ei:1p%)

PRI 4 tmr_dma_control_config

PR3 void tmr_dma_control_config(tmr_type *tmr_x, tmr_dma_transfer_length_type
dma_length, tmr_dma_address_type dma_base_address);

Thaestik FLE TMR DMA i

HNSH tmr_x: FTiEEER TMR #h%, ZS80nT s g Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5

MINSH 2 dma_length: DMA 1£575 %

WASH 3 dma_base_address: DMA &4k

i 24 7

IR [EME 7

SR kAT p

B H R 4 o

dma_length

2022.11.15 # 322W hRAs 2.0.3
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B E DMA {5754, JE 18 ATk 24

TMR_DMA_TRANSFER_1BYTE: 1A
TMR_DMA_TRANSFER 2BYTES: 2 N
TMR_DMA_TRANSFER 3BYTES: 3T

TMR_DMA TRANSFER_17BYTES: 17 ¥y
TMR_DMA TRANSFER_18BYTES: 18 ¥y
dma_base_address

B DMA fefimts ik, M TMR )5 474% 1 T animts, rliasfan

TMR_CTRL1_ADDRESS
TMR_CTRL2_ADDRESS
TMR_STCTRL_ADDRESS
TMR_IDEN_ADDRESS
TMR_ISTS_ADDRESS
TMR_SWEVT_ADDRESS
TMR_CM1_ADDRESS
TMR_CM2_ADDRESS
TMR_CCTRL_ADDRESS
TMR_CVAL_ADDRESS
TMR_DIV_ADDRESS
TMR_PR_ADDRESS
TMR_RPR_ADDRESS
TMR_C1DT_ADDRESS
TMR_C2DT_ADDRESS
TMR_C3DT_ADDRESS
TMR_C4DT_ADDRESS
TMR_BRK_ADDRESS
TMR_DMACTRL_ADDRESS
~Fl

\ tmr_dma_control_config(TMR1, TMR_DMA_TRANSFER_8BYTES, TMR_CTRL1_ADDRESS);

5.18.55

¥ tmr_brkdt_config

NERHIA T L tmr_brkdt_config

% 462. K tmr_brkdt_config

W H iR
R tmr_brkdt_config
PR 3 A void tmr_brkdt_config(tmr_type *tmr_x, tmr_brkdt_config_type *brkdt_struct);
Thaestik P B TMR 45 MBI I ]
MNSHA tmr_x: Frik#EH TMR 4%, %S 500T DU E Kbz —:
TMR1
WMASH 2 brkdt_struct: #5145 #54& tmr_brkdt_config_type {154t
i =4 7
2 [EE o
SR kAT e

2022.11.15
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tmr_brkdt_config_type structure
tmr_brkdt_config_type 7t at32f415_tmr.h

typedef struct

{
uint8_t deadtime;
tmr_brk_polarity type brk_polarity;
tmr_wp_level_type wp_level;
confirm_state auto_output_enable;
confirm_state fcsoen_state;
confirm_state fcsodis_state;
confirm_state brk_enable;

} tmr_brkdt_config_type;

deadtime

WESLIX N E], WL 0x00~0xFF

brk_polarity

PR 5 A A

TMR_BRK_INPUT_ACTIVE_LOW: %4 A %
TMR_BRK_INPUT_ACTIVE_HIGH: %41 AW Jy 87
wp_level

WEE R EHR

TMR_WP_OFF: &[5 {#

TMR_WP_LEVEL_3: 3 &S5{#¥", LA bit 17 52 5 53

- TMRx_BRK: DTC. BRKEN. BRKV #I AOEN

- TMRx_CTRL2: CxIOS #i CxCIOS

TMR_WP_LEVEL_2: 2 FEMH, %3 HERPHINASL, BT bit iz 52 5 (4

- TMRx_CCTRL: CxP #1 CxCP
-  TMRx_BRK: FCSODIS #1 FCSOEN

TMR_WP_LEVEL_1: 1 Z5{RY", Bk 2 HERIPEINESN, BT bit L1525 (R4

- TMRx_CMx: CxOCTRL #1 CxOBEN
auto_output_enable
Hahfhi e, FTEFEM (TRUE) 5250 (FALSE)

fcsoen_state

S B TN R SEIRAS, T B RAT TN Y AIEIE, AR E I A AR g s REIT R

(OEN=1) I fryidiE R
FALSE: X[ CxOUT/CxCOUT %t
TRUE: JFJd CxOUT/CxCOUT #uiti, %t AR~
fcsodis_state

Sl B ORI AR SEIRAS T B RAT T A I, A I A A HLH A A e SC 1A

(OEN=0) B i@ R

FALSE: X[ CxOUT/CxCOUT %t

TRUE: JfJ3 CxOUT/CxCOUT #ith, % th s A Hi~F
brk_enable

FZEARE, WEREH (TRUE) 2 H (FALSE)
Nl

& 3247
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tmr_brkdt_config_type tmr_brkdt_config_struct;
tmr_brkdt_config_struct.brk_enable = TRUE;
tmr_brkdt_config_struct.auto_output_enable = TRUE;
tmr_brkdt_config_struct.deadtime = O;
tmr_brkdt_config_struct.fcsodis_state = TRUE;
tmr_brkdt_config_struct.fcsoen_state = TRUE;
tmr_brkdt_config_struct.brk_polarity = TMR_BRK_INPUT_ACTIVE_HIGH,;
tmr_brkdt_config_struct.wp_level = TMR_WP_OFF;
tmr_brkdt_config(TMR1, &tmr_brkdt_config_struct);

519 BRARPZRPWEE (USART)

USART i {74 4514 usart_type, & XT3 “at32f415_usart.h” i |-
[
* @brief type define usart register all
*/
typedef struct
{

} usart_type;

TR H T USART % /735 51
# 463. USART 178 % RE

T iR

sts RE T

dt Kl a5 A7 9%

baudr WA AT A

ctrl1 b o A7 25 1

ctri2 il e 728 2

ctri3 A 3

gdiv DRAPINT [ AN T30 A0 27 77 %

T4 H T USART J R U
& 464. USART EER¥E K

HH 4 iR
usart_reset H 48 H USART AN Z A 22 B AT
usart_init PR R AR LA ST BOE
usart_parity_selection_config W58 7 AT R 8
usart_enable M RE R B
usart_transmitter_enable HMRIEERE I E
usart_receiver_enable AR B
usart_clock_config [F5 ThRe I Bl e . R AT 15
usart_clock_enable [E20 Thae il B i A e 1 B
usart_interrupt_enable HHT R R

2022.11.15 % 32570 hA 2.0.3




[

AT32F415[E 4 FEBSP&Pack M FHIE S

usart_dma_transmitter_enable DMA Jikffife i &
usart_dma_receiver_enable DMA H:Iff e i &
usart_wakeup_id_set Mg ID W E
usart_wakeup_mode_set ne A 2 B
usart_receiver_mute_enable FRUSAR F B A R
usart_break_bit_num_set o B A
usart_lin_mode_enable lin #EfF R E
usart_data_transmit o R ik
usart_data_receive A EI 2210
usart_break_send RIS E

usart_smartcard_guard_time_set

BRE R ORI [ 1

usart_irda_smartcard_division_set

ZLAMAVE RE R B i B

usart_smartcard_mode_enable

AR AR R A

N
N

usart_smartcard_nack_set

HHe
HHe

R NACK fli e 1% &

usart_single_line_halfduplex_select

BN TR U e i B

usart_irda_mode_enable

MR AR B E

usart_irda_low_power_enable

MR AR R B E

usart_hardware_flow_control_set

SR A A R B L

usart_flag_get

AT e 1) flag IRAS 2 15 B ik

usart_flag_clear

THFREE M flag IRESRE

5.19.1 BK¥{ usart_reset

NRHIA T %L usart_reset

3 465. EKH usart_reset

TiH Eii:py
R usart_reset
Eap g it void usart_reset(usart_type* usart_x);
DhRek HFa € 1) USART SMEE I FF A7 88 5 A1
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MANZH 2 I
25 W
IR [EME 7
Sk ok AF x
o 18 R crm_periph_reset
2Nl
[* reset usart1 */
usart_reset(USART1);

5.19.2 ¥ usart_init
NERAFE T R EL usart_init

2022.11.15
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5.19.3
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+ 466. KE usart_init

BiH #HiR
A€ usart_init
PR 2 A void usart_init(usart_type* usart_x, uint32_t baud_rate, usart_data_bit num_type
data_bit, usart_stop_bit_num_type stop_bit);
Thegfig WERRER L BRI A S AT R
MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
WASH 2 baud_rate: & K i {3 TRl R
MINZH 3 data_bit: 5 #4157 %6 1
WMASE 4 stop_bit: & 145 b4 g5
th =% 7
b4 EIf ) P
Sk ok AF AP EARIER I B 7 A BE AR 1% 150 T REAT RE
Wi e 2 x
data_bit

Hi 138 TR Bt Aor v
USART_DATA 8BITS: ##{ % & N 8-bit
USART_DATA 9BITS: ##{z % E N 9-bit
stop_bit

H 18 TR ) 2 LAy 58
USART_STOP_1_BIT:
USART_STOP_0 5 BIT:
USART_STOP_2 BIT:
USART_STOP_1 5 BIT:
Bl

5 IEALEE Ny 1 A bit
5 1L YEE Y 0.5 A4 bit
5 1L SR E N 2 A bit
P IEALYEE Y 1.5 A4 bit

/* configure uart param */
usart_init((USART1, 115200, USART_DATA_8BITS, USART_STOP_1_BIT);

¥ usart_parity_selection_config

NI T % usart_parity_selection_config

F 467. ¥ usart_parity_selection_config

A Ei:3%)
ERAE usart_parity_selection_config
PR 3 A void usart_parity_selection_config(usart_type* usart_x,
usart_parity_selection_type parity);
ThRedtik 58 75 AT 0 E
WMASHA usart_x: FRERE O4ME, 1. USART1. USART2. USARTS...
HNSH 2 parity: & FIE R 10 B R 7 2
i 24 7
IR [al{E 7
SR kAT 7
B H R 4 o
parity
H I TR B B A 50 7 =X
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USART_PARITY_NONE: TR

USART _PARITY_EVEN: BRI
USART_PARITY_ODD: AR
il

/* config usart even parity */
usart_parity_selection_config(USART1, USART_PARITY_EVEN);

5.19.4 PR¥ usart_enable
NERAIAR T PR usart_enable

% 468. X% usart_enable

i H Had
efe usart_enable
R E R Y void usart_enable(usart_type* usart_x, confirm_state new_state);
ThRedtiid AMRASRE CE
MANZH usart_x: fHEMH L4, W: USART1. USART2. USART3...
MANZ¥ 2 new_state: EMHRE, g (TRUE) Kfig (FALSE)
ot 28 x
IR [FH o
So oAt I
W e 2 I
il
/* enable usart1 */
usart_enable(USART1, TRUE);

5.19.5 E ¥ usart_transmitter_enable

T RAE T K% usart_transmitter_enable

® 469. X ¥ usart_transmitter_enable

TiH
ERAE usart_transmitter_enable
R B T void usart_transmitter_enable(usart_type* usart_x, confirm_state new_state);
Dhred HMBURIAERE B E
MANSHA usart_x: fREMIH O4M%, W: USART1. USART2. USART3...
MINSH 2 new_state: ¥ EHKIHLIRE, gt (TRUE) %iE (FALSE)
it 25 7
IR [AME 7%
So oAt 7
W F R 2 7
2Nl
[* enable usart1 transmitter */
usart_transmitter_enable(USART1, TRUE);
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5.19.6 BKi¥( usart_receiver_enable

NERAIR T B %L usart_receiver_enable

& 470. FK# usart_receiver_enable

BiH #HiR
A EA usart_receiver_enable
PR T void usart_receiver_enable(usart_type* usart_x, confirm_state new_state);
Thegdid HMBCIRE R B E
LN | usart_x: fEEMHO4ME, @: USART1. USART2. USARTS...
BINZH 2 new_state: EIIFUIRE, ik (TRUE) kit (FALSE)
th =% 7
b4 EIf ) P
Sk ok AF 7
Bl H B 4 7
il
/* enable usart1 receiver */
usart_ receiver _enable(USART1, TRUE);

5.19.7 BK¥ usart_clock_config

T AR T K% usart_clock_config

% 471. E¥ usart_clock_config

A Eiti3%)
PRI 4 usart_clock_config
PR3 A void usart_clock_config(usart_type* usart_x, usart_clock_polarity _type clk_pol,
usart_clock_phase_type clk_pha, usart_lbcp_type clk_Ib);
Difedtiik [F0 T RE I B AR I ARG ST I E
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MNSHL 2 clk_pol: [F]5 DyRe i FH i s b il 14
MNSH3 clk_pha: [F]5ZyRe A A B i i AE 7
MNSHL 4 clk_Ib: [FEF DR —BHIENRE A bit Bl (mmhL I B2 G
it 24 &
R [EME &
SR okt o
B H R 4 o
clk_pol
5] 25 Th e i B Al

USART_CLOCK_POLARITY _LOW: s}tz ik e 1
USART_CLOCK_POLARITY_HIGH: Kbkt Ay 7

clk_pha

725 Dy e I pfoAE Aoz

USART_CLOCK_PHASE_1EDGE: 4fkHfr A — MG
USART_CLOCK_PHASE_2EDGE: 4fkHfr A4 — MG

clk_Ib

2022.11.15
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[F) 2 D e 40 B J5 — A bt I 8P

USART _CLOCK_LAST BIT_NONE: TS 4i4ih

USART_CLOCK_LAST BIT_OUTPUT: £ 44t

il

/* config synchronous mode */

usart_clock_config(USART1, USART_CLOCK_POLARITY_HIGH, USART_CLOCK_PHASE_2EDGE,
USART_CLOCK_LAST_BIT_OUTPUT);

5.19.8 ¥ usart_clock_enable
NERAIA T PR usart_clock_enable

3 472. E¥ usart_clock_enable

T H g
EiRA €A usart_clock_enable
PR E R Y void usart_clock_enable(usart_type* usart_x, confirm_state new_state);
ThRestiid [F]0 D Re i b A R B
MANZH usart_x: fHEMH L4, W USART1. USART2. USART3...
MANZ¥ 2 new_state: EMHRE, g (TRUE) Kfig (FALSE)
ot 28 x
IR [F{H o
So oAt I
W e 2 I
il
/* enable clock */
usart_clock_enable(USART1, TRUE);

5.19.9 EK¥ usart_interrupt_enable

T AR T B # usart_interrupt_enable

® 473. B ¥ usart_interrupt_enable

TiH Eii:py
ERAE usart_interrupt_enable
R B T void usart_interrupt_enable(usart_type* usart_x, uint32_t usart_int, confirm_state
new_state);
Thredd T Re s E
LN usart_x: FREME 4ME, W: USART1. USART2. USARTS...
MINSH 2 usart_int: 5 5& i A A
MINZH 3 new_state: ¥ EHKHLIRE, Mgt (TRUE) %iE (FALSE)
it 25 7
R [EME 7
So oAt 7
W F R 2 7
usart_int
i € AN T
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5.19.10

5.19.11

2022.11.15

USART_IDLE_INT:
USART_RDBF_INT:
USART_TDC_INT:
USART_TDBE_INT:
USART_PERR_INT:
USART_BF_INT:
USART_ERR_INT:
USART_CTSCF_INT:
il

psa el kal i

RSB buff J3 Hh B

3% H A 5 R

RAEHE buff 2

ikzarasliili

W FF T2 0 v e

el

CTS (Clear To Send j&Br &%) ZZ4k b

/* enable usart1 transmit complete interrupt */
usart_interrupt_enable (USART1, USART_TDC_INT, TRUE);

PR % usart_dma_transmitter_enable

FEAE T K% usart_dma_transmitter_enable

% 474. K usart_dma_transmitter_enable

T H g
efe usart_dma_transmitter_enable
R E R Y void usart_dma_transmitter_enable(usart_type* usart_x, confirm_state
new_state);
e ik DMA RiA (e E
MANZH usart_x: fHEMH L4, W: USART1. USART2. USART3...
MANZ¥ 2 new_state: EMHRE, g (TRUE) Kfig (FALSE)
a2 8 x
IR [E{H o
So oAt I
W e I
~Hl
/* enable dma transmitter */
usart_dma_transmitter_enable (USART1, TRUE);

K ¥ usart_dma_receiver_enable

NRAIA T BB % usart_dma_receiver_enable

£ 475. K% usart_dma_receiver_enable

T H ik
ZERAEA usart_dma_receiver_enable
R ER T void usart_dma_receiver_enable(usart_type* usart_x, confirm_state new_state);
Dhredd DMA Fii e e B
HNSH usart_x: ¥EERIE OAME, W: USART1. USART2. USARTS...
MINSH 2 new_state: ¥ EHKHCIRE, Mgt (TRUE) %iE (FALSE)
it 25 7
IR [AE 7
So oAt 7

3R
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W H i34
B R ¥
2Nl
/* enable dma receiver */

usart_dma_receiver_enable (USART1, TRUE);

5.19.12 K% usart_wakeup_id_set

NI T R E usart_wakeup_id_set
F 476. pK¥ usart_wakeup_id_set

i H Hhid
PRI 4 usart_wakeup_id_set
R Y void usart_wakeup_id_set(usart_type* usart_x, uint8_t usart_id);
ThRedtiid M 1D B E
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MIANSH 2 usart_id: FE % E KMEE ID
it 2% W
IR [EME 7
So oAt I
W F e 2 I
Nl
/* config wakeup id */
usart_wakeup_id_set (USART1, 0x88);

5.19.13 K # usart_wakeup_mode_set

NERHIA T K%L usart_wakeup_mode_set

+ 477. ¥ usart_wakeup_mode_set

TiH Eii:py
R usart_wakeup_mode_set
PR 2 B void usart_wakeup_mode_set(usart_type* usart_x, usart_wakeup_mode_type
wakeup_mode);
Dhred M A R B
MNZH usart_x: fHEMH 4%, W USART1. USART2. USART3...
NS 2 wakeup_mode: B MR
25 7
R [EME 7
So oAt 7
W F R 2 7

wakeup_mode

MIEEBRIRZAS AT e e (A i B

USART_WAKEUP_BY_IDLE_FRAME: B 23 DR e
USART_WAKEUP_BY_ MATCHING ID: PEUCBIUTIE 1D AT
il
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/* config usart1 wakeup mode */

usart_wakeup_mode_set (USART1, USART_WAKEUP_BY_MATCHING_ID);

5.19.14 ¥ usart_receiver_mute_enable

AR T PREL usart_receiver_mute_enable

5.19.15

2022.11.15

% 478. ¥ usart_receiver_mute_enable

i H Had
A EA usart_receiver_mute_enable
PR void usart_receiver_mute_enable(usart_type* usart_x, confirm_state new_state);
ThRedtiid SRS R E
MANSHA usart_x: fREMH M4, W: USART1. USART2. USARTS...
MANZH 2 new_state: EMHRE, g (TRUE) Kfig (FALSE)
a2 8 x
IR [F{H o
So oAt I
W F e 2 I
il
/* config receiver mute */
usart_receiver_mute_enable (USART1, TRUE);

PR ¥ usart_break_bit_num_set

AR T Bk % usart_break_bit_num_set

& 479. E# usart_break_bit_num_set

TiH Eii:py
ERAE usart_break_bit_num_set
PR 2 B void usart_break_bit_num_set(usart_type* usart_x, usart_break_bit_num_type
break_bit);
DhRek Wi i B
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
WASH 2 break_bit: B fF 257
25 W
AR I
So oAt 7
W F R 2 7
break_bit
W T B2 R

USART_BREAK_10BITS: Wimi& e N 10 4 bit
USART_BREAK_11BITS: WiFmi & #5011 4> bit

2N

/* config break frame length 10bits */
usart_break_bit_num_set (USART1, USART_BREAK_10BITS);
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5.19.16 X ¥ usart_lin_mode_enable

N AR T K% usart_lin_mode_enable

3+ 480. E ¥ usart_lin_mode_enable

BiH #HiR
A EA usart_lin_mode_enable
PR i 7Y void usart_lin_mode_enable(usart_type* usart_x, confirm_state new_state);
Thegdwik lin 452 2 fa RE 150 L
LN | usart_x: fEEMHO4ME, @: USART1. USART2. USARTS...
BINZH 2 new_state: EIIFUIRE, ik (TRUE) kit (FALSE)
th =% 7
b4 EIf ) P
Sk ok AF x
Bl H B 4 7
il
/* enable usart1 lin mode */
usart_lin_mode_enable (USART1, TRUE);

5.19.17 % usart_data_transmit

FERAER T K # usart_data_transmit

#* 481. B usart_data_transmit

A i3}
ERAE usart_data_transmit
R Y void usart_data_transmit(usart_type* usart_x, uint16_t data);
Difedtiik et ik
MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MANSH 2 data: 5 ERIAEHE
i 24 &
IR [FIME ¥
SR kAT &
R FH R 2 ¥
~Hl
[* transmit data */
uint16_t data = Ox88;
usart_data_transmit (USART1, data);

5.19.18 ¥ usart_data_receive
MR T K usart_data_receive

# 482. F¥ usart_data_receive

WA 3%
R usart_data_receive
PR 2 A uint16_t usart_data_receive(usart_type* usart_x);

2022.11.15
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W H i34
ThRestik HaE U
MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MANZH 2 ¥
3% B uint16_t: 3k [AlE i3 ) Hodhs
So oAt I
Wi F e 2 I
Nl
/* receive data */
uint16_t data = 0O;
data = usart_data_receive (USART1);

5.19.19

B ¥ usart_break_send
NERHIA T % usart_break_send

% 483. E ¥ usart_break_send

i H

ik

€2

usart_break_send

£
PR £ Y

void usart_break_send(usart_type* usart_x);

BILi 1 (R

FIE W Wit B

BMINSH

usart_x: ¥EERIEH HAME, W: USART1. USART2. USARTS...

BINSHL 2

T

it 25

R EHME

Sepa At

e FH e 2

off [ ofl | off | ot

Bl

5.19.20

T RAER T 2% usart_smartcard_guard_time_set

2022.11.15

/* send break frame */

usart_break_send (USART1);

¥ usart_smartcard_guard_time_set

X 484. K ¥ usart_smartcard_guard_time_set

A iR
ZERAE usart_smartcard_guard_time_set
PR 2 A void usart_smartcard_guard_time_set(usart_type* usart_x, uint8_t
guard_time_val);
Difeftiik A RE AR AP N ) B E
WMASHA usart x: fEEMEH D4, W: USART1. USART2. USARTS...
MINZH 2 guard_time val: R ZE&KERLEI IR, JEH: 0x00~0xFF
i 24 e
IR [EME e
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BH (P4
PSS ¥
ek i ek % x
Bl

/* usart guard time set to 2 bit */
usart_smartcard_guard_time_set(USART1, 0x2);

5.19.21 % usart_irda_smartcard_division_set

NEIA T ¥ usart_irda_smartcard_division_set

% 485. ¥ usart_irda_smartcard_division_set

A E1:57)
DA EA usart_irda_smartcard_division_set
PR # void usart_irda_smartcard_division_set(usart_type* usart_x, uint8_t div_val);
DhRedtiik LLHMN e R AU o A
MANSEA usart_x: fHEMIH D4, W: USART1. USART2. USART3...
MINSH 2 div_val: Zr4ifE
i 24 7
IR [EME 7
Se kAT 7
B R o
~pl
/* usart clock set to (apbclk / (2 * 20)) */
usart_irda_smartcard_division_set(USART1, 20);

5.19.22 ¥ usart_smartcard_mode_enable

NEAIA T B # usart_smartcard_mode_enable

% 486. FR¥ usart_smartcard_mode_enable

TiH Eii:py
R usart_smartcard_mode_enable
Eap gt void usart_smartcard_mode_enable(usart_type* usart_x, confirm_state
new_state);
Thegsmiik AR B RN E
INZHA usart_x: #REMH H4ME, W: USART1. USART2. USARTS...
NZH 2 new_state: X EIFCIRA, i (TRUE) %kft (FALSE)
25 7
R [EME 7
So oAt 7
Wik F pa 2 x
Nl
/* enable the smartcard mode */
usart_smartcard_mode_enable(USART1, TRUE);

2022.11.15
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5.19.23

B ¥ usart_smartcard_nack_set

TR T pA% usart_smartcard_nack_set

X 487. E ¥ usart_smartcard_nack_set

BiH #HiR
A EA usart_smartcard_nack_set
PR T void usart_smartcard_nack_set(usart_type* usart_x, confirm_state new_state);
Thegdwik AR U NACK e E
LN | usart_x: fEEMHO4ME, @: USART1. USART2. USARTS...
BINZH 2 new_state: EIIFUIRE, ik (TRUE) kit (FALSE)
th =% 7
b4 EIf ) P
Sk ok AF x
Bl H B 4 7
il
/* enable the nack transmission */
usart_smartcard_nack_set(USART1, TRUE);

5.19.24 ¥ usart_single_line_halfduplex_select

N AR T K% usart_single_line_halfduplex_select

Z* 488. X ¥ usart_single_line_halfduplex_select

A i3}
ERAE usart_single_line_halfduplex_select
R Y void usart_single_line_halfduplex_select(usart_type* usart_x, confirm_state
new_state);
Difedtiik BAEW AR E
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINZH 2 new_state: ENIHRA, flifg (TRUE) kfig (FALSE)
it 24 &
IR [FIME ¥
SR kAT &
R FH R 2 &
~Hl
/* enable halfduplex */
usart_single_line_halfduplex_select(USART1, TRUE);

5.19.25

B3 usart_irda_mode_enable

R T BB % usart_irda_mode_enable

% 489. E¥ usart_irda_mode_enable

ik

usart_irda_mode_enable

void usart_irda_mode_enable(usart_type* usart_x, confirm_state new_state);

2022.11.15
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W H i34

ThRestik ZLAME A R A

MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MNZH 2 new_state: EMIHRA, ffifg (TRUE) kfg (FALSE)

12 [EME ¥

So oAt I

Wi F e 2 I
Nl

/* enable irda mode */

usart_irda_mode_enable(USART1, TRUE);

5.19.26

B ¥ usart_irda_low_power_enable

NFEAIA T B # usart_irda_low_power_enable

% 490. K¥ usart_irda_low_power_enable

5.19.27

H iR
ef e usart_irda_low_power_enable
BRI 2R Y void usart_irda_low_power_enable(usart_type* usart_x, confirm_state
new_state);
Dhread LLAME R DI FEE e B B
MANSH usart_x: fHEMH L4, W: USART1. USART2. USART3...
MANZ¥ 2 new_state: EMHRE, g (TRUE) Kfig (FALSE)
a2 8 x
A IR 7
Sk ok AF x
W F eR 2 7
~Hl
/* enable irda lowpower mode */
usart_irda_low_power_enable (USART1, TRUE);

¥ usart_hardware_flow_control_set

AR T sk % usart_hardware_flow_control_set

2022.11.15

£ 491. ¥ usart_hardware_flow_control_set

A iR
ZERAE usart_hardware_flow_control_set
PR 2 A void usart_hardware_flow_control_set(usart_type*
usart_x,usart_hardware_flow_control_type flow_state);
Difeftiik AMRAEPR R B
WMASHA usart x: fEEMEH D4, W: USART1. USART2. USARTS...
MANZH 2 flow_state: IiiiZERKE
i 24 p
IR [EME p
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HiA ik
S okt ¥
B H R 4 ¥
flow_state
USART_HARDWARE_FLOW_NONE: TCAEA R
USART_HARDWARE_FLOW_RTS: AR A rts
USART_HARDWARE_FLOW_CTS: A cts

USART_HARDWARE_FLOW_RTS_CTS:  f#ifif% rts 5 cts L[R5 H

Bl

/* hardware flow set none */
usart_hardware_flow_control_set (USART1, USART_HARDWARE_FLOW_NONE);

5.19.28 % usart_flag_get
FRME T PR usart_flag_get

% 492. ¥ usart_flag_get

i H

ii7p%)

”

iy

usart_flag_get

==

R HUR Y

flag_status usart_flag_get(usart_type* usart_x, uint32_t flag);

BILi 1 (R

A8 1) flag IRA& R E i

LN 2|

usart_x: ¥EERIE OAME, W: USART1. USART2. USARTS...

MASH 2 flag: TN flag br&

LR 7

IR [FIME flag_status: RFEVRAEFRE, Bl (SET), KEIL (RESET)
Je skt 7

B F e 7

flag

USART_CTSCF_FLAG:

CTS (Clear To Send &% ki%) Zfbbr&

USART_BFF_FLAG: W7 RO &
USART_TDBE_FLAG: Rk buff Thrd
USART_TDC_FLAG: RIETE AR &
USART_RDBF_FLAG: FRUSCEE buff s &
USART_IDLEF_FLAG: 5 PR AR 25
USART_ROERR_FLAG: FRUSCR AR &
USART_NERR_FLAG: g 75 AR b

USART_FERR_FLAG:
USART_PERR_FLAG:

2N

UK R R AN
BRI R IR S

/* wait data transmit complete flag */
while(usart_flag_get (USART1, USART_TDC_FLAG) == RESET);

5.19.29

¥ usart_flag_clear

NERIA T ¥ usart_flag_clear

2022.11.15
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TiH Ei:1p%
A€ usart_flag_clear
PR T void usart_flag_clear(usart_type* usart_x, uint32_t flag);
Thaefbik TEERIRE I flag IRAEFRE
NS usart_x: fEERIE L4, Wi: USART1. USART2. USARTS...
MINSH 2 flag: fiEiE kR flag A&
24 x
IR [EE x
Stk AT x
e F ok K 7
flag
USART _CTSCF_FLAG: CTS (Clear To Send i k%) Zibkrd
USART BFF_FLAG: Wi Fmifzlichs &
USART TDC _FLAG: Kik7emits&
USART_RDBF_FLAG: U3l buff s &

R 493. X ¥ usart_flag_clear

N

5.20

2022.11.15

/* clear data transmit complete flag */
usart_flag_clear (USART1, USART_TDC_FLAG );

E17% (WDT)

WDT Ziff- #3451 wdt_type, & XT3 “at32f415_wdt.h”in i :
[
* @brief type define wdt register all
¥/
typedef struct
{

} wdt_type;

TEREE T WDT 278880,
& 494. WDT FfEa0 MR

Hrs iR
cmd e AT
div T AT A7 2
rid HRE I AT AT A
sts WETAEE

THREH T WDT FEREU .
% 495. WDT EER$a s

RH 4 iR

&Ik RE

wdt_enable
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5.20.1

5.20.2

5.20.3

2022.11.15

wdt_counter_reload HECT S

wdt_reload_value_set wEEHE

wdt_divider_set B S E

wdt_register_write_enable fi#8T WDT_DIV. WDT_RLD 27485 {147
wdt_flag_get EPNE A

¥ wdt_enable
NERAFA T pRE wdt_enable

 496. ¥ wdt_enable

A Hhid

PRI 4 wdt_enable

BRI void wdt_enable(void);

Tyhe ik Bl LR

MANSHA %

25 W

R EME I

Se kAT I

B R FH R 2 I

Bl

| wdt_enable();

¥ wdt_counter_reload

MR T % wdt_counter_reload

%+ 497. ¥ wdt_counter_reload

TiH Eii:py
R wdt_counter_reload
RRAE Y void wdt_counter_reload(void);
DhRe ik P
MNZH T
28 x
pEEILEN x
ek oF At x
W F R 2 x
i

‘ wdt_counter_reload();

B wdt_reload_value_set

N RAIER T PRE wdt_reload_value_set

 498. ¥ wdt_reload_value_set

5H

iR

wdt_reload_value_set

3R
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HiA ik
PR void wdt_reload_value_set(uint16_t reload_value);
Tifeftig wE E R
MANSEA reload_value: HE#fH, JiF| 0x000~0xFFF
i 24 ¥
12 [EME ¥
etk kAT ¥
B H R 4 ¥
~Hl

5.20.4

l wdt_reload_value_set(OxFFF);

¥ wdt_divider_set
TNERIIA T % wdt_divider_set

%+ 499. E¥ wdt_divider_set

H iR
efe wdt_divider_set
BRI 2R Y void wdt_divider_set(wdt_division_type division);
Thread Pavpilicl

BINSH

division: & 144> Si{E
[ EHi: division W 2 1% S5 R BUE T

it 24 o
IR A o
SR okt o
B R 7
division

15 il
WDT_CLK_DIV_4:
WDT_CLK_DIV_8:
WDT_CLK_DIV_16:
WDT_CLK_DIV_32:
WDT_CLK_DIV_64:
WDT_CLK_DIV_128:
WDT_CLK_DIV_256:
A~

8 74l
16 440
32 /i
64 7345
128 4340
256 7343

‘ wdt_divider_set(WDT_CLK_DIV_4);

5.20.5 PR¥ wdt_register write_enable

TR T BAE wdt_register_write_enable

% 500. X% wdt_register_write_enable

BiH i)
ZERAE wdt_register_write_enable
R Y void wdt_register_write_enable( confirm_state new_state);

2022.11.15
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5.20.6

5.21

2022.11.15

HiA 232
ThRestik fi#8 WDT_DIV. WDT_RLD #1£ 38 B {f4p
MANZEA new_state: A7 {E2Sfifdife
ZSHOT LI Kbz —: TRUE. FALSE

IR [E{E 7

S Ak 7

W F R 7

il

l wdt_register_write_enable(TRUE);

E¥ wdt_flag_get

NRIIA T R wdt_flag_get

3 501. P¥ wdt_flag_get

H iR
R4 wdt_flag_get
PR # 5 A flag_status wdt_flag_get(uint16_t wdt_flag);
Thred REAR EADIRTS

LN 2|

flag: TZIRECRA bR £ 158
ZSHF AN IA . flag

it 24 7

YL ED flag_status: FREALAPRES
ZIREME R Mz —: SET. RESET

SR okt 7

Bl H R 2 7

flag

T iR EARBCRES AR S, KT8 5T

WDT_DIVF_UPDATE_FLAG:

3 AU 5B e b 5

WDT_RLDF_UPDATE_FLAG: HAE 5T 56 bR &

N

\ wdt_flag_get(WDT_DIVF_UPDATE_FLAG);

HOFITH (WWDT)

WWDT ZF 17 #4514 wwdt_type, & T3 “at32f415_wwdt.h 41T -

/**

* @brief type define wwdt register all

*/
typedef struct
{

} wwdt_type;

& 343 7
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TRGH T WWDT 4788 5 %

% 502. WWDT FERMNNE

FhH iR
ctrl P A AR
cfg W B A A2
sts K& aA2E

TRAEH T WWDT FEREUA

% 503. WWDT ER$a

g & R
wwdt_reset GARES RS =K DA
wwdt_divider_set AR E
wwdt_flag_clear T BR B T AR R W R R
wwdt_enable EARES MKk dst
wwdt_interrupt_enable R B R
wwdt_flag_get Fr B 3RHL
wwdt_counter_set HERE
wwdt_window_counter_set W IMERE

5.21.1 BK¥ wwdt_reset
NRIIA T R wwdt_reset
% 504. E¥ wwdt_reset
WA 3%
R wwdt_reset
A5 Y void wwdt_reset(void);
ThRe sk WG TVEAL, KW G A A7 28 2 AL A
NS H 7
it 25 7
R [BE 7
SR ok 7
B H R 2 void crm_periph_reset(crm_periph_reset_type value, confirm_state new_state);
il
‘ wwdt_reset();
5.21.2 E¥ wwdt_divider_set

NRAIR T BB wwdt_divider_set

% 505. E# wwdt_divider_set

BiH iR
ZERAE wwdt_divider_set
PR3 A void wwdt_divider_set(wwdt_division_type division);
Difedtiik SrANE R E
2022.11.15 % 3447 FRAs 2.0.3
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5.21.3

5.21.4

2022.11.15

BH

(i)

MWASHA

division: & 7% [ 1413 $ifH
S E AT division 75 8 2 12 H o v HUETE

12 [EME ¥
etk AT ¥
B H R 4 ¥
division

LT 5 iE

WWDT_PCLK1_DIV_4096:
WWDT_PCLK1_DIV_8192:

4096 73 Hi
8192 714l

WWDT_PCLK1_DIV_16384: 16384 /34
WWDT_PCLK1_DIV_32768: 32768 734il

Bl

‘ wwdt_divider_set(WWDT_PCLK1_DIV_4096);

¥ wwdt_enable

NERHIA T K% wwdt_enable

& 506. X% wwdt_enable

H iR
ef e wwdt_enable
BRI 25 Y void wwdt_enable(uint8_t wwdt_cnt);
Dhred [CIRERRE O d
MANSHA wwdt_cnt: & LA IHITHEERYIME, T 0x40~0x7F
25 W
A EIRN 7
Sk ok AF x
Bl H R 2 7
Nl

| wwdt_enable(0x7F);

K% wwdt_interrupt_enable

T RAIER T PRE wwdt_interrupt_enable

X 507. X% wwdt_interrupt_enable

A iR
ZERAEA wwdt_interrupt_enable
PR 2 A void wwdt_interrupt_enable(void);
Difiedtiik BT W AR
AN 7
i =4 7
R [EME 7
SR kAT e
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BH

(i)

W F R 2 7

Bl

‘ wwdt_interrupt_enable();

5.21.5 % wwdt_counter_set

NERIA T % wwdt_counter_set

% 508. ¥ wwdt_counter_set

A E1:57)
PRI 44 wwdt_counter_set
PR void wwdt_counter_set(uint8_t wwdt_cnt);
ThRestiik THEERE
MANSEA wwdt_cnt: & HETIHITHEE, i 0x40~0x7F
i 24 ¥
IR [FME 7
Seth kAT 7
B R FH R 2 7
il

‘ wwdt_counter_set(0x7F);

5.21.6 EKi¥ wwdt_window_counter_set

NERIIA T K% wwdt_window_counter_set

* 509. B¥ wwdt_window_counter_set

TiH Eii:py
R wwdt_window_counter_set
R AR T void wwdt_window_counter_set(uint8_t window_cnt);
DhRek HIEBE
MANSHA wwdt_cnt: & LA % D18, EH 0x40~0x7F
a2 8 x
A IR 7
Sk ok AF x
W F R 2 7
2Nl

‘ wwdt_window_counter_set(0x6F);

5.21.7 E¥ wwdt_flag_get
IR T A% wwdt_flag_get

% 510. X wwdt_flag_get

A 232
R4 wwdt_flag_get
PR3 A flag_status wwdt_flag_get(void);

2022.11.15
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HiA ik

Thae ik SR vE B EE  Wbn SRS

HNZSH 7

i 25 7

12 [EME flag_status: FrELIPRES

ZIREE A2 —: SET. RESET

SRSkt 7

e F R 7

il

| wwat_flag_get();

5.21.8 E¥ wwdt_flag_clear
TNERIIA T % wwdt_flag_clear

* 511. E# wwdt_flag_clear

mA ik

R wwdt_flag_clear
PR # 5 A void wwdt_flag_clear(void);
ThRe sk T R S P R

LN 7

28 7

IR [EME 7
SR okt 7
e A L o 4 7

il

‘ wwdt_flag_clear();
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6
6.1

6.1.1

2022.11.15

EEEM
RS

U T ZAE AT I A2 demo HdEAT RS Ui T iE B AL 5 75 0€ L device # MR, 12
AT PRI A ST RS R SO RN A, AP 51 T MCU BL5 575 SR R K AR
PR ARA X PR FI T AR B BT iR RIEAT S (LU AR L at32f403avgt? 1E 7 il
s HRFRN S SHMBEONE S IRLD, BEUNEEEAMWA: 1. Hdevice, 2. BUHMSEE
X

KEIL 71 2-4%:

B4 device, #AESIRMERAIT:
@© i EEARFE“Options for Target”s
@ i Device i .

@ IEPETHREY)HM Device BT,

& 29. Keil & device

File Edit View Project Flash Debug Peripherals Tools 5VCS  Window Help

EELIEEE-Y | | B Te| FE A UE| B s 2 Q- o &-|[F) &
L @ M %g template |Z| ﬁ ’ ‘_? @
-
Project 2B k4 Options for Target “template’ | P |
=714 Project: template 2
543 template [Tevice | Target | Output | Listing| User | C/CH | Asn | Linker | Debug | Utilities
0 user
B3 bsp |Soﬂ'f\'are Packs J
EF firmware Vendor: AderyTek Software Pack
B cmsis Device: -AT32F403AVGTT Pack: |AmeryTek AT32F403A_407_DFP.209
L0 readme Toolset: ARM URL:  www. keil. com/ddZ
Search: |

1 -AT32F402ARGT7 j AT32F4is a new 32-bit high performance, low power consumption -
universal microcontroller family powered by the ARM Cortex-M4 RISC —

&3 -AT32RI03AVCTT core which targeted at various MCL application areas.

21 _AT3I2F403AVETT @ AT32F4 family intearates features to simplify system design and

m

provide customers wide mnge of comprehensive and superior cost
£3 [-AT32F403AVGTT effective MCU portfolios with proven technology and great

e AT32F405 innovation

% aT32RI07 AT32FAD3A - ARM Cortex-M4 Core
“§ AT32F41x Series Frequency upto 240 MHz

X Fash access zero wait state

% AT22FA2x Series Single-cycle multiplier and hardware divider
#% ATI2F43x Series NVIC support 16 intemal, 68 extemal intemupts, each has 16 priorty

. levels

4 b -

[1:4 | Canecel Defaults | Help

BEUR S %58 S, B P IRAE R

@© i EARFE“Options for Target”.

@ Al CIC++ETIF

@ ¥ Define ¥4 J5iA 7Y 5 7 IMIBR, RIER 1 ARSNTFEYHRA S 1) %€ Lo

% 348 W hA 2.0.3
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& 30. Keil BURE X

File Edit “iew Project Flash Debug Peripherals Tools SVCS Window Help

NEdd| s @]9 o

o | B R BB

1E 1| @ o Jarla-e s e |E) A

-0 readme

EE e[ enpie EISEER )
k] Options for Target “template’ XS
k3 Opt g p L J
=% Project: template ——
5545 template Devica | Target | Output | Listing| User  [/TFF |em | Linker | Dabug | Utilities
a user .
: bsp Prep Symbols 3
E firmware Define: IﬂT}ZFmVGW.PSE_STDPERIPH_DRIVER.AT_START_FM»‘\_V1
0 emsis Undefine: I

— Language / Code Generation

™ Execute-only Code [~ Stict ANSIC Wamings: INI Wamings 'I

Optimization: ILEVeI 000 vl [~ Enum Container always int [T Thumb Made
I~ Optimize for Time ™ Plain Char is Signed ™ Mo Auto Includes
I~ Split Load and Store Multiple ™ Read-Only Position Independertt [~ €58 Mode
¥ One ELF Section per Function ™ Read-Wiite Posttion Independent I GNU extensions
|”g:tae I..\..\. M Mibrarieshdriversting:. A5\ Mibraries'\cmsis\cmd'core_support . b5 ibrariesvemsis'om4 J
5
Misc I
Controls
Compiler  |-c —cpu Cortex-M4 fp sp g 00 -apes=interwork —split_sections - ../../../__Abraries/drivers./inc -1 s
control |../../../. Aibraries/cmsis/emd./core_support - /.7 ../ Abraries/cmsis/cmd./device_support - __/inc -|
string =
()4 Cancel Defaults Help

6.1.2

2022.11.15

IAR R S)#

&k device, #AFDERAMERUT

1%+ General Options.
e Target.
UL IEAE .

@® e

PR E V1) Device 5,

b4 T TR, FRiEFE Options....

2 349 |
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& 31. IAR I device

@ template - 1AR Embedded Workbench IDE - Arm 8.22.2 ActiveSemi > [=[@] % ]
Altera »
Edit View Project CMSIS-DAP Tools Window Help
AmbigMicro >
AnalogDevices »
ARM »
Debug ArteryTek , AT32F403
Files O B . Axell > AT32FA03A > ArteryTek -AT32F403ACCT7
Cal
ltemplate - Debu: ereaow @ Broadcom » AT32FA07 » ArteryTek -AT32F403ACCUT
bsp c )
s . Eeye Cirrus » AT32FA13 » ArteryTek -AT32F403ACETT
M firmware . Runtime Checking Cypress » AT32F415 » ArteryTek -AT32F403ACEUT
® W readme C/C++ Compiler Library Gptioms 2 [ MISmcCo004 [ wIse Epson » AT32FA21 » ArteryTek -AT32FA03ACGT7
m B user . Assembler Target | Gutput | Library Configwation | Library
o vt Comverter Faraday » AT32F425 » ArteryTek -AT32F403ACGU7
= utpul 13 t b
s Custom Buld Fesssser varien Fujitsu y AT32FA35 y ArteryTek -AT32F403ARCT7
; :
Buid Actions © Core Lotett =] @ g > AT32F437 » ArteryTek -AT32F403ARET?
Linker @ Deviee JorteryTek ~AT3ZF40GAVGTT =8
Debugger HDSC > AT32FA0c V1 > ArteryTek -AT32F403ARGTT
Smulator © OMSTS-Fack ] Hilscher » AT32L021 » ArteryTek -AT32F403AVCTT
CADL
cmsIS AP Endian mode  Flosting point settings Haltek | ATIZWE4LS »|  ArteryTek -AT32FA03AVET?
g [ arionTek -ATS2R0AVGTT ]
DB Server @ L. . (ot e Infineon ArteryTek -AT32F403AVGT7
Liet/TTAGHEt Big Lapis 3
IHink1-Trace BE32 D Linear 5
I Stellaris @ BES
:;"“_"k [ JAdvanced SIND (FEQN) P 4
nﬂ';:: [710SF Extemsion [ ]TrustZone Mediatek 4
Third-Party Driver Microchip ,
TIMSPFET Micronas »
Es Microsemi ,
w [ o R

NetSilicon »

NaordicSemi »

Nuvoton 3

NXP »

‘ONSemiconductor »

Redpine S

Renesas »

Samsung 3

sC »

SiliconLaboratories 3

Socle 3

Sonix 3

ST »

i Texasnstruments ’
Debug Log Toshiba 3
Log Unimap 3
SatMay 07. 2022 11:00:35: IAR Embedded YWorkbench .22 2 (CiProgram Files (xBERAR Systems\Embedded YWorkbench § Vorago »

| armproc.dll) Xilinx »

Ratban 17 2022 110038 | nadine the CAMEIS-TIAP driver

BT % E S, AP R IR

© BArf NS TR, JREE Options....

@ #:#% C/C++ Compiler.

® i Preprocessor &1 .

@ ¥ Defined symbols 1 i 5 (1975 i SUMBR, HRAR 1 PUA 5\ B DI 5 19252 XL
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& 32. IAR iR E X

@ template - AR Embedded Workbench IDE - Arm 8.222 [=[E] = ]

File Edit View Project CMSIS-DAP Tools Window Help

ERaa N - A= K5 D C

Debug -

Files w & .

=) ltemplate - Debug [v ] | Category Facto Seflings

B bsp ) General Options Multi-ile Compilation

 cmsis . Static Analysis [ Discard Unused Publics

W firmware - Runtime Cheding '2)

i readme | msmac:i9s8 | Encodings | Extrs Options |

W user . Assembler Langusge 1 | Langusgs 2 [Code [ Optimizations | Dutput [List |

i Output Qutput Converter [ e or | | Diagnostics |  MISEA-C:2004

Custom Build

Build Actions [zenere s(mda@)nclud direc

SFROT_DIES
Simulator grm: nlg:

FROT 1]
cant SPRITDIRS. . hine
CMSLS DAP SPROT_DIES".
DB Server R
Lexmacet reinclude
I-Link/3-Trace
1 Stellaris

CDefined syubols: (one per
Nu-Link A

PE micro

17

5 CTRIVER
STAINK AT_START_F403A_V1
Third-Party Driver
TIMSP-FET
TIXDS

6.2 Keil i H A Jlink TTHERD] IC b &

TE—LERERRIG O, TAREIMSBEAF I Keil i TA20H 45 2 TN A J5 KRB F rl Digm el id, ff
F ICP AT LAIE R R 2 IC, {2 Jlink $AN2] IC.

il an s B

HiREEHY—

B 33. sHiREEHE—

EA J-Link v7.20b Device Selection ? X

The selected device "-AT32F403AVETT" is unknown to this wversion of the J-Link software.
FPlease make sure that at least the core J-Link shall connect to, is selected
Proper device selection is required to use the J-Link internal flash loaders

for flash dosnlead or unlimited flash breakpeoints.

For some devices which require s special handling, selection of the correct device is important.

2022.11.15

# 351 R4 2.0.3




AIR[-R AT32F415[ 44 i BSP&Pack i Fl 4 7

A 34. HHREEER=

JLink - Cortex-M Error >

ffﬂ_-'\- Mo Cortex-M Device found in JTAG chain.

| :
‘S Please check the JTAG cable and the connected devices.

BE

R Y=

B 35. HiRESHBE=

pWision et

l'-: Error: Flash Download failed - Target DLL has been cancelled

WEE

fif R T
Step 1: 7£ LIE2 A3 JLinkLog, JLinkSettings /> 304k e

& 36. JLinkLog F JLinkSettings

» AT32F403A 407 Firmware Library » project » at start f403a » examples » adc » combine |

Fas

BAR &M HER =) F
listings 2022/2/2219:28 43k
objects 2022/2/2219:28 443k
~ combine_ mode ordinary simultuvoptx 2022/2/22 19:28  UVOPTX 3Z{4 12 KB
combine mode ordinary simult 2022/2/2219:28  HEision5 Project 17 KB
- JlinkLog 2022/2/22 19:28  SAIMRY 7 KB
.« JLinkSettings 2022/2/22 1927 EEEE 1KB

Step 2: s iifEEVk#E->Debug, EF “Unspecified Cortex—M4”
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& 37. Unspecified Cortex—M4

=
Manufacturer

Selected Device: Cortex—MM4

ﬂ SEGGER J-Link VW7.20b - Target device settings

Little Endian | Core #0 ~

*

Device Core MumCores Flash Size ~
vIF'.'.-.e:' VIF:'_-.e: 1

Unzpeoi fied AEMT AEMT

Unzpecified ARMG ARMG

Unzpeeci fled AFM11 AFM11

Unspecified Cortex—AS Cortex—AS

Unspecified Cortex—hAT Cortex—AT

Tnzpecified Cortex—hS Cortex—AZ

Unspeci fied Cortex—h2 Cortex—A2

Unzpeei fied Cortex—hAlZ Cortex—AlZ

Unzpeoi fied Cortex—ilB Cortex—AlE

Unzpecified Cortex—AlT Cortex—Al7

Unzpeeci fled Cortex—AB3 Cortex—AR3

Unspecified Cortex—AGT Cortex—ART

Unspecified Cortex—hTZ Cortex—ATZ

Tnzpecified Cortex—M0 Cortex—M0

Unspeci fied Cortex—M0+ Cortex—M0

Unzpeei fied Cortex—M1 Cortex—M1

Unzpecified Cor tex-M3 Cortex-M3

[RY (PR PR P U (U U U U QU U . [P U I (U P S U [ U I Y Y U U U Y

Unzpeeci fled Cortex-M7

Unspecified Cortex—M23 Cortex—M23

lnzpecified Cortex—M33 Cortex-M33

Tnzpecified CortexME5 CortexWE5

Unspeci fied Cortex—R4 Cortex—Fd

Unzpeei fied Cortex—EE Cortex—FG

Unzpecified Cortex—R3 Cortex—R3

Unzpeeci fled Cor tex—REZ Cortex—REZ

Unspecified FIC32M MIFS

Unspecified FIC3EZME MIFS Microhptiv

lnzpecified FIC3ZWE MIFS MI4E "
0K Cancel

6.3 FEISHRERRERE

BSP it A5 S0 #52 #EEL I R AR 8MHz FRI /M s i IR AT R A
FESEBRR AN AR 7 AE 8 MHz fAMBRRILE, F5VEE B0 BSP i BiEC & LAORIERS Bl 1)
NR GV

Nitk, MRS JE 1) & T AT32_New_Clock_Configuration T E (A T-HE4s /18 W TOOL H %3k
5O, HFARHM P HEK BSP KRG RIS . i FEIHERTR, SMTBEEESEL 2R
AR W ENEE RSSO E, BB s s A AR BRI AT, e TS e R I I ()
EHEI.

F P R4 % T 5 AR i ARG S F (at32f4xx_clock.cf at32f4xx_clock.h/ at32f4xx_conf.h)
¥ 5 BSP demo RIS N SCAEE i, 7E main RET T system_clock_config B& %A FHEI AT .

o at32f4xx_conf.h HA7 A e E iR 10 2% 8 L HEXT _VALUE, Rt &, L AT32F403A
245, at32f403a_407_conf.h # HEXT VALUE %5 XNk

#define HEXT_VALUE ((uint32_t)8000000) /*!< value of the high speed exernal crystal in hz */
AT32_New_Clock_Configuration . B i -
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& 38. AT32_New_Clock_Configuration F1H

S 1
1 1
1 1
1 hext bypass ] sclk select
Resuit
: J 1 plircs CRM_PLLCFG: 0x00411201 apbidiv
i 1 P~ o
ouT - -
(b= I i 1e llms pllns ol anban el i)
H 288.000MHz sck
H hext(4-25 MHz) : o[ [ 2 e -] +— @ L - m 'm)
b ———— A St} (-15) (31-500) 3 apb2d )
(b= e o] 2 -
h"“f lic ahbelk (MHz)
hick /6 Py hw:KJtu usb
usbdiv L (<=288)
b 13 ® to usb
T = Y e
- (<=144)
select pin clockouttdiv2 clockout1divi . [ :’!"K apb2elk (MHz)
X .
o b—a (<=144)
clkoutt
'. sclk
O [—hext
select pin clockout2div2 clockout2divt O
= [vone - [n " b Esi
[ — O |—hic
C adeclk
lic
O [—lext
clkout2
N . . N 25 T S e
KT AT32_New_Clock_Configuration T H [{)f#i FH PA S AT32 I ic Bim A AR5V E 44,

HZHETSH AN, TERFTHI AN 207 IORERE 705 IR HR .
*® 512. WM EEEN R

Eithss IAEkEE]
AT32F403A/407 I it & ANO0082
AT32F435/437 1 4 il & ANO0084
AT32F 4211 i i B AN0116
AT32F 4150 i it B AN0117
AT32F41 31K B it B AN0118
AT32F 42511 B it B AN0121
— — - c— .- - — — —— -
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7  RREHR®

+ 513. SCRERRA DT &

H# [ ZHE
2021.11.26 2.0.0 R W) A
2022.05.09 2.0.1 B Y S ) e F T
2022.06.15 2.0.2 B Ak & e B R
2022.11.15 2.0.3 BIE “HbE4EE 7 = I12CH iR H# 3%
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R = % AT32F415E f FE BSP&Pack 5L i #4 7

HERA - HFAE

ST EAT FSTREASCIRMERE 777 AR 55 (KRN, R JO AN AR 5 1 5 5 P A S AR 0 7 B R 35 A G KT A 54T

Tt 2 HI R AR AR, AR LR 7 SRR R B AT AR W% BB R B B AT o SR AR 5338 S AT AT
B EURS, ARAATERS A F A =05 7 iRk 55, SRR R R TR, S R S DME T 7 2UAE A T
L5 = 7 7 i B 35 BCH P T R P AL PRALE

ERAEFERERE A I B 2 kb A U, I, R TRk R 07 it ) S P AT s 6 AN AT T 7S BRI DRAE,  BAR (A IR T4 S0E 4 1
T AR E FH g (S LA AR B VR DX RVR R X R L), BARICAEAT L BB Al SR B B PR

R P IR AR B BB T TR T R AIERI 0 (A) X2 EE R SRR, e B SCRe, BB BER BN 7= i DhRE 22 A 2R
RS (B) MiAR; (C) IRFERMBUREFIEL; (D) AURRIBAURINEE, H/B(E) wlas. FAERR 7 AR RTR R BT, TR
Ve T 1 R L T BRI, BRSESRI R TR0 AR 0 A T A5 T, DU ph ) S B R, EL ) 8 S ISR S A8 P i A2 i A v
AEIEER .

ZERH BUHERE 777 0 AN R T AR SCRS rh 4R A B 7 R BRSO, 4 S R0 T BUERF 0 150 AT RS )07 SR 55437 T HOAE A RAIE
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