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2. EHZERXTE
2.1. 5 HIERXTH

T #SE MG32F10x £415] 5 STM32F10x R4 15| i Z 5 .

i
ESp MG32F10x STM32F10x
LQFP48 SIMALE . ThREEHRA
LQFP64 SIMALE . ThREEHRA
2.2. WERB IR L
N2 MG32F10x %4155 STM32F10x F 51 (IR LF 55 Y5 25 57
MG32F103 MG32F104 STM32F103

Core Cortex-M3 Cortex-M3 Cortex-M3
Flash 96K~128K 256K 16K~1M
RAM 28K 36K 6K~96K
EH 72MHz 96MHz 72MHz
il Flash 454 E 3 Cache,no wait sycle Cache,no wait sycle 2 cycle
BERE 100k cycle 100k cycle 10k cycle
TIMER 4 4 4/5/8
U(S)ART 3 3 2/3/5
12C 2 2 1/2
SPI 2 2 1/2/3
12S 0~1 0~1 2
CAN -- -- 1
usB Device Device Device
SDIO - -- 1
ADC 1(10~16) 1(10~16) 2(10)/2(16)/3(21)
CMP 2 2 --
LED Driver 8 Segment 8 Segment --
Active Power 100uA/MHz @3.3V 100uA/MHz @3.3V 292uA/MHz @3.3V
Sleep 5mA 5mA 5.5mA
Stop 30uA 30uA 24uA
Standby 4.5uA 4.5uA 2UA
Vbat 1.2uA 1.2uA 1.4uA
R Hl Flash AN MCU I T UEIUR & XTI Flash v BT s 2

SRR, IR, SRPRISAT AR,

A
1
o
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3. FFRIAFHERE

3.1. FF& MG32F10x {#F# IDE

H BT & MG32F10x 4175 28 F i 1 38 ] Keil 5 ¥) MDK for ARM fiiAs, 1] Keil 5 242022358 5.26 K LI 1
FAS, AT AR 2 S ST R BT K L 2R 7

3.2. FRBEHI %S
FIFHF & A ) Megawin.CM3.DFP.1.0.0.pack
- Megawin.CM3_DFP.1.0.0.pack

sl Next, F#4%4F Finish BT,
Pack Unzip: Megawin CM3_DFP 1.0.0 *

‘Welcome to Keil Pack Unzip
Release 11/2021

Thiz program installs the Software Pack:

Megawin CM3 DFP 1.0.0
tegawin ARM Cortertd 3 MG 32402z Device Support

Destination Falder

H:4Keil_v5haRMYPACK SMegawintCM3_DFFY1.0.0

l . Pack already installed. [T Cancel |
% Click "Mext" to replace. : 2

L — ]

EEL: £ AT L0 2 6, 312 Kell FIRAIING, Li2is{r, w7 EH EHIRANT Keil o

ARG, EPAT IR IR MG32F10x &5 MCU T K .

Device | Target | Output | Listing | User | CiC++ | Asm | Linker | Debug | Ulities |
|Scrf't','\'are Packs J
Vendor: Megawin Software Pack
Device: MG32F103RCTS Pack: |Megawin.CM3_DFP.1.0.0
Toolset: ARM URL:  hitp:#fwurw megawin com. trfuplosd fmediabdt
Search: |
=71 MG32 M3 Series d CPU Operation frequency up to 96MHz -
Built4n one 24-bit system tick timer
=171 MG32F103C9x Flash / SRAM
& Mo32r03coTS The MG32F1(x device famil i ARMC M3
o % MG32FL03CEx e evice family cortains an ortex-M3 processor. _
€1 MG32FL03CBTE Features: 1
- CPU Core (36MHz/S\WD)
=-“T% MG32FL103RBx - Flash Memory (256KE)
- SRAM Memory (36KB)
€3 MG32FI03RBTE - DMA (M2M/M2P/P2M/P2P)
=% MG32FL03RCx - GPIO (LQFP6&4 / 10=51)
=l MG32F103RCTE [T
| | »|+| |- ADC (12bit SAR ADC with 400Ksps) i
oK Bl Defaults | Help

A
1
~
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3.3. By — A L#E

1) A a 4o Template FUTERBCEA T
2) f£ Template {3 Libraries, Project Ml User =/NFuffsle CHORAIATE L HC T FEHSRES)

3) ¥ MG32F10x pnfEfEHES Libraries Ha NS IE Template\Libraries HkH.
¥ MG32F10x HrvE [ 4E#E d ProjecttMG32F10x_StdPeriph_Template H ) 4 & & #1%] Template\User
Ha
~ TEMPLATE LEBELDOS
~ Libraries
IS
2F10x_StdPeriph_Diriver

I 5
2

* WG

mg32f1 it}

4) 4TI Keil MDK, #HratiiH .

kA pVision
File Edit View Proje¢ Flash Debug Peripherals Tools
&G 4 @ New pVision Project... r

New Multi-Project Workspace...

.

Open Project...

Project
Close Project
Export »
Manage 4

5) {1t Template\Project HigkH#ii4 A Template [ T2,

A
1
o
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K3 Create New Project *
& . 1{ « Template > Project ] v O 2R "Project r
R L =~ @

mEE *h =R ’ BREMH .
$ TE * . s
0 7 BSRESzIE
= EE *
@ OneDrive
0 s
b e
v < >
—
zws(m;lnmpuw I vl
EESR(T): Project Files (".uvproj; "uvprojx) v
— -

6) EFFIH KA ANTFER MG32F10x 15, I A OK.

Device |Target | Output | Listing | User | CiC++ | Asm | Linker | Debug | Ulities |

ISoﬂware Packs LI
Vendor: Megawin Software Pack
Device: MG32F103RCTS Pack: |Megawin.CM3_DFP.1.0.0
Toolset: ARM URL:  hitp:#fwurw megawin com. twfuplosd med iah{l
Search: I
2% MG32 M3 Series ;I CPU Operation frequency up to 36MHz -
Built4in one 24-bit system tick timer T
= MG32FL03C0x Y

£ MG32F103CaTE

o % MGI2FL03CEx The MG32F10x device family contains an ARM Cortex-M3 processor.

m

£ MG32F103CBTE Features:
- CPU Core (36MHz/SWD)
=t MG32FL03RBx - Flash Memary (256KE)
€4 MG32F103RBTE - SRAM Memary (36KE)
- DMA (M2M/M2P/P2M/F2F)
=% MG32ZF103RCx - GPIO {LQFP&4 / 10=51)
N MG32F103RCT6 f
«| | » || |-ADC (125t SAR ADC with 400Ksps) s

0K | Bl | Defaults | Help |
7) UkEfgEHE Manage Run-Time Environment XHEHE, 7EiZX4HEHE L& Cancel.

K Marage Run Time Ersrommest X
Sl Variaet Verwen
M Compuler 128
MOK-210 634
MO P v 5368
MOEPre “TAD
MDE D1 ‘| 6103
o 0
Vehsation Ouepet Descrgton
Sazalve | Zalacz 7 Betaily x| |
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8) FEMAEMEE A2 BT, A1 # =4 Groups: CMSIS, User, StdDriver.

K DATemplate\ProjectiTemplate.uvproj - pVision - o x
Hle tdt View Project Ph  Debug  Penpherals  Toch  SVCS Window Help
G AP s o “PRERR|TIEEL S Nl IR X
WS e W g
I Project Template
¥ ad Tuget 1
e [@ U 0,n
Duild Output
[ Manage Project tem: UUNGME Corte
Manage Project ltems X
Project Tteas | Folders/Extensions | Books |
Project Tagets: 171X |4 | Growpe: T1X |4 $ [Fex X+ ¢
User
St Driver
Set as Cument Targat Add Files .. '
0K I Cancel J Help I

9) W] Group HLITEME A PESCHE. ) CMSIS Group H1#3:

Template\Libraries\CMSIS\Device\MG\MG32F10x\startup\arm\startup _mg32f10x.s
Template\Libraries\CMSIS\Device\MG\MG32F10x\system mg32f10x.c

1] User Group s iin:

Template\User\main.c

Template\User\mg32f10x_it.c

i} StdDriver Group 1N Template\Libraries\MG32F10x_StdPeriph_Driver\src H 3 A fh.c SCF.

=
H
o
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Manage Project ltems X

Project Items IFolders,-‘"Extensions I Eooks I

|Project Targets: |Fi|e5: r kAR 2
CMSIS startup_mg3Z 10xs
system_mg3H 10x.c
StdDriver
Set as Cument Target | Add Files... |

Manage Project ltems x

Project Items IFolders,-‘"Extensions I Eooks I

|iject Targets ‘Gmups: i |+ +
CMISIS main.c
mg3H10e_it.c
StdDriver
Set as Cument Target | Add Files... |

0K I Cancel Help
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Manage Project ltems X

Project Items IFolders,-‘"Extensions I Eooks I

|Fies: x|+ +

mg3X1lk_adcc ~
mg3H10x_anctl.c

mg3H10x_bkp.c

mg3X1x_crcc

mg3H10x_dmac.c

mg3210x_extic

mg3H10x_fmcc

mg3X10x_gpio.c

mg3H10_iZc.c

mg3X1_iZsc

mg3H10x_iwdg.c

mg3H10x_led.c

mg3H10x_pwrc

mg3H 10 _rcc.c

mg3X1l_mag.c

mg3H 10 _rtc.c

mg3X 10 _sfmc

mg3H10x_spic

ma3H 10 tim.c v

Set as Curent Target | Add Files... |

0K I Cancel Help |
10) IATH MW T K-
Progje¢ 1@

=% Project: Template
Eﬁ Target 1
B cmsis
- startup_mg32f10x.s

PR system_mg32f1lx.c
E@ User
- main.c

L mg32f10x_it.c
E@ StdDriver

----- rmg32f1le_adc.c
----- mg32f1lx_anctl.c
----- mg32f10x_bkp.c
----- mg32f10_cre.c

11) FIJF Options for Target *iEHE,

KA C:\Users\3513\Deskiop\Template\ProjectiTemplate.uvprojx - pVision - m] X

File Edit View Project Fiash Debug Peripherals Tools SVCS Window Help

N @ % B[990 |«=PRAT 2 1z | % veo paela-leo®
@ ] ] Targett
Project a8
= “% Project: Template A
Ek5 Target1
o SIS

startup_mga2fites |
system_mg32f10x.c

B 5 User

[ main.c

: mg32F0x_it.c

5 % StdDriver
-1 mga2f10x_ade.c
mg3210x_anctl.c

< | -
[ Project| @ Books | {} Func...| Oy Temp..|
MG32F10x #2448 STM32F10x F-fiff i-12
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12) [FE Read/Only Memeory Areas fl1 Read/Write Memory Areas (Fit& Flash 1 SRAM FEIEHIERTA N .
B N ARM Compier:  [Use defautt compiler version 5 |

Operating system: INone LI ™ Use Cross-Module Optimization

System Viewer File: I Use MicroLIB I” Big Endian

[™ Use Custom File

— Read/Only Memory Areas — Read/Wite Memory Areas ——————————————————————
default  off-chip Start Size Startup default  off-chip Start Size Molnit

~ rom: | | o I Raw: | | r
I~ ROMZ: | | el I~ RAMZ: | | r
I ROM3: | | el I~ RAM3: | | r
-
r

e

¥  IROMI: |m5mmun |cu4mun & ¥ IRAMI: |cu2muumn |m9mn

[l IHOM2:| | [al [l |HAM2:| |

| 0K I | Cancel I | Defaults I
13) fE C/CH+ikIii- it B I H Sk SO R A2

K3 Options for Target ‘Target 1° X

Device | Target | Output | Listing| User Azn | Linker | Debug | Utilities |
Preprocessor Symbals
Define: |

Language / Code Generation

I™ Executeonly Code [~ Sct ANSIC Waminga
Optimization Ima [ Enum Container always int All Wamings ']
[~ Optimize for Time [ Plain Cher is Signed r

I Soit Load and Store Multiple [~ ReadOnly Postion independent [T No Acto Includes
[V One ELF Section per Functicn [T Bead-Wite Postion independent [V C99 Mode

"pate 3

[Msc
Controls

Compiller |39 < -cpu Cortex-M3 4 g -O0 —apcs=interwork —splt_sections -
control | /RTE/_Target_1
sting v

[ ok | cancal Defaults Help
IINBLR DA B8 A7

.\Libraries\CMSIS\Include
.\Libraries\CMSIS\Device\MG\MG32F10x
.\Libraries\MG32F10x_StdPeriph_Driver\inc

.\User

MG32F10x #1d STM32F10x F/iit 7-13
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Folder Setup ? X

Setup Compiler Include Paths:

.AlibrariestCMSIS4Include

. ALibraries\CMS1S\Device \MG \MG32F10x
Alibrares\MG32F 10x_5StdPeriph_Drivertinc
AUser

ok | Cancel |

14) 1£ Preprocessor Symbols i\ USE_STDPERIPH_DRIVERMAINCLK_FREQ 72MHz &

HSE_VALUE=12000000 & X.

Options for Target 'Target 1' hed
Device | Target I Output I Listingl User C/C++ IAsm I Linker I Debug I Ttilities I

B

— Prep Symbols

Define: IUSE_STDPERIPH_DRIVER.MAINC LK_FREG_72MHz HSE_VALUE=12000000

Undefine: I

— Language / Code Generation

™ Execute-only Code ™ Strict ANSIC Wamings: IAII Wamings vl

Optimization: lm I~ Enum Cortainer always int I~ Thumb Mode

I Optimize for Time ™ Plain Charis Signed ™ Mo Auto Includes
I” Split Load and Store Muttiple I”" Read-Only Postion Independent W €59 Mode

¥ One ELF Section per Function [~ Read-Write Position Independent ¥ GNU extensions

lng:tﬂe I..\Libraries\CMSIS\IncIude:..\Libraries\CMSIS\Device\MG\M632F1Dx;..\Libraries\MG&ZHDx_Sth- El
5

Misc I
Controls

Compiler  [-299 —gnu ¢ —cpu Cortex-M3 i -g 00 —apes=interwork —split_sections -1 _/Libraries/CMSIS/Include A
control - . /Libraries/CMSIS/Device/MG/MG32F10x - _./Libraries/MG32F10x_5StdPerph_Driver/inc -
string hd

| 1):4 I | Cancel I | Defaults I Help I

mii OK. ZIt, Wi H @A B 56 .

3.4. EFERE
1) £ startup_mg32f10x.s FI L E N AR T AR AHER KN, an N

B CaUsers\3513\DesktophTemplate\Project\Template.uvprojx - uVision =] =
File Edit View Eroject Flash Debug  Peripherals  Tools  SVCS  Window  Help
1 25 = | | | 4= | = | &= = = va| @ vre Vet @-| e > |
& UED i W - 0 | 98| Targern A T e
Project C - | 1 mgszeioxanee | ] |1 _startup_mg32rioms - =
= 15 Project: Template = rE} St Tz= (1 %O~ ONEFEFEFFE:S -~
4= Terget 1 a4
© i cMsis as
46 [Frack_sSize Eo0
L) startup_mg32f10c.s e E —
G- system_mg32tiox.c a8 ARER . READWRITE, ALIGN=3
= User 48 Seack Mem spAcE
@B maine sa initial_sp
s1
w0 mga2eiox_ite -
i StdDriver 53 <n> Has
@@ mg3zrox_sde.c =a /%0 - OXFFFFFFEE: 8
[ mg32eiox_anctl.c ss
= m < 25
-] mgazi1on_bke 57 [pzap_size EQU oxoooooioo]
L) mg3anion_cre.e 4
L] mga2fiox_dmac.c 5= AREn HEAP, NOINIT, READWRITE, ALIGH=3
-] ma32f1ox_extic €0 __nheap_base -
|1 T si=1l < -
Tl Project]| @B Books | (F Func.| Dy Temp Text Editar {_ Configaration Wizard 7
Builg Output EN - |
Combiling mMGSZLl0X_uart.c. .. ~

Compiling misc.c. ..

".\Chbjecta\Template.axf” — O Exzox(s), © Wazning(=).

ST-Link Debugger

MG32F10x #1d STM32F10x F/iit 7-14
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2) 7£ mg32f10x.h HAFLEPANZEE X, TREM K.

Project L= 1 mg32fioxh - x
2% Project: Template o 53 )_ A
g Target 1 54% #1f !defined USE_STDPERIPH_DRIVER
2@ cmsis e
] startup_mg32fi0x.s :_‘;,
] system_mg32fix.c 58
=45 User 5a
1 main.c 20 i
] mgaafiox_itc z; feneat
=% StdDriver 63 |
1] mg32f10x_adec safsan
J mg32f10x_anctl.c &5 * @brief In the fc;;n:‘n';:g-;;ie adjust the value of External High Speed oscillator (HSE)
j mg32F10x_bkp.c zg * used in your application.
L] mg32f10x_cre.c &8 * Tip: To avoid modifying this file each time you need to use different HSE, you
] mg32f10x_dmac.c &9 " can define the HSE wvalue in your toolchain compiler preprocessor.
0 mga2rity_ext.c ;‘1] = ".f ldefined HSE VALUE
1] mg32f1ox_fme.c s’ i ——
] mg32f10x_gpio.c 73 [l#endiz 7+ & VALUE */
o ) [mic] 7 .
=] Project| @ Bocks | 1) Func..| Oy Temp..| || € >

Project R x|
% Project: Template =
g Target1
-5 CMsIs =f USE_STDPERIPH DRIVER

clude "mg32f10 nf.h"
] startup_mg32f10x.s : e E_EY

3] system_mg32f10x.c

B = User
L] main.c 4414 [|/** @Gaddtogroup Exported macro
. 4415 = B
L] mg3Fiow_it.c saic )
B StdDriver 4417

USE_STDPERIPH_DRIVER & SUIX/N &7 N A S Fr it EA% H i 1 e b oAb i3k s, HLs eI H e
mg32f10x_conf.h k3C1F.

HSE VALUE ZZHTHE MG32F10x:E i AMEMIRIAIR . BRIAEN T, FEHZEREINGE HSE SmiRmsig 2
8MHz. A AMERIRA ZE8MHzZ, 55 UME BT gn PR 4 R e AN % e X! ! !

3) 7E system_mg32f10x.c 45 JUALE X 75 BH 1 okTE.
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Project [0 x| | ] system_mg32f0x.c M
=% Project: Template = 7 wf
=R Target 1 8
=S Cemsls -
10 #include "mg32fl0x.h"
| startup_mg32f10x.5 11 ' g=s
[ system_mg32f10x.c 12 0/ *——
G User 13 Define clocks
1 main.c 14 T o4
15
] mg2fim_it.c =
=5 StdDriver 17 /* #define MAINCLE FREQ HSE 74
ij mg32f1x_ade.c 18 /* #define MAINCLE FREQ 32MHz */ /* The HSE clock frequency must be 6MHz/8MHz/12MHz */
i_'] mg32f10x_anctl.c 19 /* #define MATNCLE FREQ 48MHz */ /* The HSE clock frequency must be €MHz/8MHz/12MHz*/
R 3F10x bk 20 /* #define MAINCLE FREQ 72MHz */ /* The HSE clock fregquency must be €MHz/12MHz */
mg —ep.c 21 /% #define MAINCLK FREQ 96MHz */ /* The HSE clock frequency must be 6MHz/S8MHz/12MHz*/
1 mg3af1ox_crec 22 /* $define MAINCLK FREQ 128MHz */ /* The HSE clock frequency must be 8MHz */
1 mg3zfi0x_dmac.c 23
[] mg32f10x_exti.c =
ij 32F10x f 25 [0]/*!< Uncomment the following line if you need to relocate your vector Table in
mg _m.c.c 26 Internal SRAM. =/
[ mg32f10¢_gpie.c 27 // #define VECT TAB SRAM
_‘| | ,I,I 28 gnl-f_:; VECT TDB OFFSET 0x0 FAR RS S??Eo_r__Tazl_:lf._l'_:fs?_offf.et f_}e_}d_‘ .

MAINCLK FREQ * Jzﬁbf%x#ﬁ CARC B RE PR 0 20 e O F B AR . HReik R e L EPEI’Jg/\ (ﬁu%
AT AT, FEAEH EREEMHSD o ATATESRias AR TIE AL H e Mo Ix e 58 SO AN iR
AEOR, WWEE Y MAINCLK FREQ 72MHz, HBASFAMEMIRMFELIUZE 12MHz (J)id: HEE %
HSE_VALUE [E30) -

VECT_TAB_SRAM & SUXMER R I ) BRI 21 SRAM Hh (FE SRAM IS AT I TR A 7 g XA
PR

VECT _TAB OFFSET %Z%HLARE Tl ERIEHEwFE CHHXT T Flash B0 SRAM fiEgiailh) .

3.5. iEREE

3.5.1. fEH ST-Link i &

1) MG32F10x/2ARM Cortex-M3 /15 Fr, Fir LART LA F - Fh 52 fFCortex-M3 1 i il #% 17 302 7 (il JLink,
ULink, STLink 1 CMSIS-DAP %), LA ST-link kiR MG32F10x (AR E -

2) ¥ ST-Link &2, ] STHink ) SWD #1015 MG32F10x i, HehthA b,

3) #IJF Options for Target XHFHHE, %] Debug EmiR, i ST-Link Ji7s.

4) B AR L

K3 Options for Target ‘Target 1' X
Device | Target | Output | Listing | User | CiC++ | Asm | Linker Debug |Util.ities]
" Use Smulator  with restrictions Settings |[|® Use: [ST-Link Debugger || settings
[~ Limit Speed to Real-Time
[V Load Application at Startup ¥ Run to main() [V Load Application at Startup ¥ Run to main()
Initialization File: Initialization File:
Restore Debug Session Settings Restore Debug Session Settings
|V Breakpoints ¥ Toolbox vV Breakpoints ¥V Toolbox
[V Watch Windows & Performance Analyzer V¥ Watch Windows
[V Memory Display [V System Viewer ¥ Memory Display [V System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
l ISARMCMS.DLL -MPU SARMCM3.DLL |-MPU
4  Dialog DLL: Parameter: Dialog DLL: Parameter:
a
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Options for Target 'Target 1' X
Device | Torget | Output | Listing | Ussr | CIC+ | Asm | Linker Debug | Utiities |
" Use Simulator  with restrictions Settings || & Use: IST-Lnk Debugger v|j Settings
[~ Limit Speed to Real-Time
[V Load Application at Startup ¥ Run to main() [V Load Application at Startup ¥ Run to main()
Initialization File: Inttialization File:
Restore Debug Session Settings Restore Debug Session Settings

[V Breakpoints V¥ Toolbox [V Breakpoints ¥ Toolbox

[V Watch Windows & Perfomance Analyzer [V Watch Windows

[V Memory Display [V System Viewer V¥ Memory Display [V System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
|SARMCM3.DLL | -MPU |SARMCM3.DLL |-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:

W SW B0, ATLMEAMIES] ST-Link K2 T MG32F10x #54.

Cortex-M Target Driver Setup

Debug | Trace | Flash Download I
~Debug Adapter——————————————— ~SW Device

Unit: > IDCODE Device Name
Serial Number: SWDIO 0x2BA01477  ARM CoreSight SW-DP

ove
| S6FF70064987495546292187 _l
HW Version: W LI
FW Version: W & Automaetic Detectio
Max Clock: m Add

x|

~Debug
Connect & Reset Options Cache Options

Connecc[Normal ;] Reset:’Autodete:! ;] V¥ Cache Code
[V Reset after Connect v Cache Memory

- Download Options

I~ Verify Code Download
[~ Download to Flash

IRJE TR E o
5) f£ Utiliies Lo0tRr, i TUPImNKsE.

Device | Target | Output | Listing| Uszer | C/C++ |Asm | Linker | Debug
- feanhigumn.Saoh Meoul <
& Use Targat Driver for Aash Programming ¥ Use Debug Driver
~ Lise Debug Driver — IV Update Target before Debugging
] =]
" Use Extemal Tool for Rash Programming

w:l
~
Configure Image File Processing (FCARM):
Output Fie Add Output File to Group
| [cmsis =l
image Fles Root Folder: | I~ Generate Listing

Options for Target 'Target 1' X

0K ] Concel | Defwdts | Help

Na R Settings #4241, FTIHRERFFACERHEHE, HHTHIEITRAINCE. .
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Cortex-M Target Driver Setup X

Debug | Trace Flash Download |

Download Function RAM tor Algorithm
LOAD " Erase Full Chip ¥ Program
B Eresesectos [ Veiify Start: |0x20000000 Size: [0x1000
" Do not Erase [~ Resetand Run

Programming Algorithm

Description I Device Size Device Type Address Range

Start: | Size:

Add | Remove |

Cortex-M Target Driver Setup X l_

Debug | Trace Flash Download |

Download Function RAM for Algorithm
LOAD " Erase Full Chip ¥ Program i
Fq  C Erasesectos [ Verify Start:[0x20000000 Size: [0x1000

C Do not Erase [~ Resetand Run

Programming Algorithm

Description [ Device Size | Device Type l Address Range

Start: I Size:

= 1

B A S AEPR eR S, I Add.

Add Flash Programming Algorithm *
Description Flash Size Device Type Origin ~
MGE32F103C9T6 96kB Flash On-chip Flash Device Family Package

AM2%¢128 Hash 16M Ed. Fash 166t  MDK Core

K2P5615UQA Dual Aash B4M Ed. Fash 326t  MDK Core

LPC 1B/ Do MX25VE0ASF .. am Ext. Flash SFI MDK Core

LPC1 8o/ 43 S25FL032 5P 4aM Ext. Flash SPI MDK Core

LPC 1B/ d Do S2HFLORA SP ... am Ext. Flash SPI MDK Core

LPC407x/8x 525FL032 SPIFI 4am Ext. Flash SFI MDK Core

LPCE460: MT25QL128 SPIFI 16M Ext. Fash SFI MDK Core

MZ9WE40FE Fash am Ed. Fash 16bt  MDK Core

MG32F10x 256kE Flash 256k On-chip Flash MDK Core

MIMXRT105x EcoXP Fash 4aM Ext. Flash SPI MDK Core

RC28F640J3x Dual Rash 16M Ext. Flash 32bit  MDK Core

529GL064N Dual Fash 16M Ext. Flash 32bit  MDK Core

529JL032H_BOT Fash 4am Ext. Flash 16bit  MDK Core

S529JL032H_TOP RAash 4aM Ed. Fash 16bt  MDK Core

WRAZF1 PREL R Flazh FRAL Nim-rhin Flazh MK Crre e

Selected Flash Algarithm File:
H:WKeil_v5\ARM\PACK \Megawin CM3_DFP\1.0.0nFash\MG32F103C5TE.FLM

Add I Cancel
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Cortex-M Target Driver Setup *

Debugl Trace Flash Download

Download Function RAM for Algorithm
LOAD " Erase Full Chip | Program
EF G Erasesectors |7 Verify Start:|0x20000000  Size: [0x1000

" Do not Erase [~ Reset and Run

Programming Algorithm

Description Device Size Device Type Address Range
MG32F103C9T6 96kB Flash 96k On-chip Flash 08000000H - 08017FFFH

Start: |Dx08000000 Size: |0x00018000

Remove |

wE | B |

wEAEE, Bk, AT, FERAMRIZERT .
3.5.2. [ J-Link fH &

1) f£J-Link Z2EHF (ZEHFHE, BURPASZESH D
H:\Program Files (x86)\SEGGER\Link_V635g\Devices H #7 —4~4 i Megawin [0 43¢, FH7E Megawin L1435
HRETEE— AN 4 N MG32F10x 1) 303 .

2) ¥ MG32F10x [ 5% 304 5 1 81 H:\Program Files (x86)\SEGGER\Link_V635g\Devices\Megawin\MG32F10x
e, BeSERE LR 222 Megawin.CM3_DFP.1.0.0.pack J& 43 T 23 #5145
\Keil_v5\ARM\PACK\Megawin\CM3_DFP\1.0.0\Flash

LEFERE » fOEES (H) » Keilw5 » ARM » PACK » Megawin » CM3 DFP » 1.0.0 » Flash

~ =i M HER =] o
| ] MG32F103C9T6.FLM 2021/11/2 10:54 FLM =i 15 KB
| ] MG32F103CBTE.FLM 20211142 10:54 FLM =i 15 KB
| ] MG32F103RBTG.FLM 2021/11/2 10:54 FLM Z2f4 15 KB
| ] MG32F104RCTE.FLM 2021/11/2 10:54 FLM 37i4 15 KB
Program Files (xB6) » SEGGER » JLink W635g » Devices * Megawin » MG32F10x v | @
~ER i HER =] o
| | MG32F103C9TE.FLIM 2021/11/2 10:54 FLM 324 15 KB
| | MG32F103CBTE.FLM 2021/11/2 1(:54 FLM =25 15 KB
[ | MG32F103RBTG.FLM 2021/11/2 10:54 FLM =5 15 KB
| | MG32F104RCTE.FLM 2021/11/2 10:54 FLM =25 15 KB

3) 7F H:\Program Files (x86)\SEGGER\Link_V635g\JLinkDevices.xml 3 {4 FF#s il MG32F10x {5 2, FHARTF.

<Device>

<ChipInfo Vendor="Megawin" Name="MG32F103C9T6" Core="JLINK_CORE_CORTEX_M3" WorkRAMAddr="0x20000000" WorkRAMSize="0x1000" />
<FlashBankInfo Name="Internal Flash" BaseAddr="0x08000000" MaxSize="0x18000" Loader="Devices\Megawin\MG32F10x\MG32F103C9T6.FLM"
LoaderType="FLASH_ALGO_TYPE_CMSIS" AlwaysPresent="1" />
</Device>
<Device>

<ChipInfo Vendor="Megawin" Name="MG32F103CBT6" Core="JLINK_CORE_CORTEX_M3" WorkRAMAddr="0x20000000" WorkRAMSize="0x1000" />

<FlashBankInfo Name="Internal Flash" BaseAddr="0x08000000" MaxSize="0x20000" Loader="Devices\Megawin\MG32F10x\MG32F103CBT6.FLM"
LoaderType="FLASH_ALGO_TYPE_CMSIS" AlwaysPresent="1" />
</Device>

MG32F10x #45 STM32F10x F-/Iit 7-19
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<Device>
<ChipInfo Vendor="Megawin" Name="MG32F1@3RBT6" Core="JLINK_CORE_CORTEX_M3" WorkRAMAddr="0x20000000" WorkRAMSize="0x1000" />
<FlashBankInfo Name="Internal Flash" BaseAddr="0x08000000" MaxSize="0x20000" Loader="Devices\Megawin\MG32F10x\MG32F103RBT6.FLM"
LoaderType="FLASH_ALGO_TYPE_CMSIS" AlwaysPresent="1" />
</Device>
<Device>
<ChipInfo Vendor="Megawin" Name="MG32F104RCT6" Core="JLINK_CORE_CORTEX_M3" WorkRAMAddr="0x20000000" WorkRAMSize="0x1000" />
<FlashBankInfo Name="Internal Flash" BaseAddr="0x08000000" MaxSize="0x40000" Loader="Devices\Megawin\MG32F10x\MG32F104RCT6.FLM"
LoaderType="FLASH_ALGO_TYPE_CMSIS" AlwaysPresent="1" />

</Device>
<Devices
<ChipInfo Ven

Megawin" Name="MG32F103C9T6" ="0x1000" />

="JLINK_CORE_CORTEX M3" r="0x20000000" W

<FlashBankInfo Name="Internal Flash" Bas=Addr="0x08000000" MaxSize="0x18000" Devices\Megawin\MG32F10x\MG32F103C9T6. FLM" LoaderType="FLASH ALGO TYPE CMSIS" AlwavsPresent: />

<ChipInfo Vendor="Megawin" Name="MG32F103CBT6" Core="JLINK CORE CORTEX M3" WorkRAMAddr="0 " WorkRAMSize="0x1000" />

<FlashBankInfo Name="Internal Flash" BaseAddr="0x08000000" Max5ize="0x20000" Loader="Devices\Megawin\MG32F10x\MG32F103CBT6.FLM" LoaderType="FLASH ALGO_TYPE_CMSIS" AlwaysPresent="1" />
</Device>
<Devicex

<ChipInfo Vendor="Megawin" Name="MG32F103RBT6" Core="JLINK CORE CORTEX M3" WorkRAMAAdr="0x20000000" WorkRAMSize="0x1000" />

<FlashBankInfo Name="Internal Flash" BaseAddr="0x08000000" MaxSize="0x20000" Loader="Devices\Megawin\MG32F10x\MG32F103RBT6.FLM" LoaderType="FLASH ALGO_TYPE CMSIS" AlwaysPresent="1" />
</Device>
<Device>

<ChipInfo Vendor="Megawin" Name="MG32F104RCT6" Core="JLINK CORE CORTEX M3" WorkRAMAddr="0. " WorkRAMSize="0x1000" />

<FlashBankInfo Name="Internal Flash" BaseAddr="0x08000000" Max5ize="0x40000" Loader="Devices\Megawin\MG32F10x\MG32F104RCT6.FLM" LoaderType="FLASH ALGO_TYPE_CMSIS" AlwaysPresent="1" />
</Device>

SE A FEEE JE, 17T Keil B project, #E project W& FL1H, 7E Debug i1+ H1ik#E J-Link, 55 Settings

kA Options for Target Target 1' *
Device ] Target ] Output ] Listing] User ] C/C++ ] hsm ] Linker Debug ]Utilities ]
" Use Simulator with restrictions Settings + Qse:l |J-LINK!J-TRACE Cortex LII Settings |I
™ Limit Speed to Real-Time
¥ Load Application at Startup ¥ Run to main() ¥ Load Application at Startup ¥ Run to main()
Initialization File: Initialization File:
Restore Debug Session Settings Restore Debug Session Settings
[¥ Breakpoints ¥ Toolbox [¥ Breakpoints ¥ Toolbox
¥ Watch Windows & Perfformance Analyzer ¥ Watch Windows
[v¥ Memory Display [v¥ System Viewer [v¥ Memory Display [v System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
|SARMCM3DLL | -MPU |SARMCM3.DLL {-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
|pcw.DLL [pCM3 [TCM.DLL [pCM3
[~ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded
Manage Component Viewer Description Files ... |

| 0K | | Cancel | | Defaults I

% J-Link DR HYRE R IEH, R T B R R

Cortex JLink/JTrace Target Driver Setup x

Debug lTrace 1 Flash Download]

J-Link / J-Trace Adapter SW Device

SN: 304439649 hd IDCODE Device Name
SWDI

Device: | J-Link ARM

aw: [ vaeo  ai:[ veasg

FW : J-Link ARM V8 compiled No
Port: Max .l

[sw «] [smHz L] | £

Auto Clk | | | |

Connect & Reset Options Cache Options Download Options

Connect: |Normal j Reset: |N0Fmﬁ j ¥ Cache Code [~ Verify Code Downloac

W Reset after Connect ¥ Cache Memory [~ Download to Flash

Interface TCP/IP Misc
@ USB (" TCP/IP Network Settings P -
IP-Addres: Port (Auto: utodetect ink Info
Scan | 27 .0 .0 . 1 : | 5
| JLink Cmd |

State: ready

(e | wn | oo |
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47 i 7 Settings 14275258 F &l The selected device xxx is unknown, XN iZ%#& Keil A H 5 H I-link BRE)AS UG AL i B o
FATE e — T EIA] .
Bl J-Link V6.32i Device Selection

The zelected device "MEIZFT03CATE" iz unknown ta thiz version of the J-Link safbware.

Pleaze make zure that at least the care J-Link zhall connect to, 1z selected.
Proper device selection is required to use the J-Link internal flash loaders
T for flash download or unlimited flash breakpoints.

For zome devices which require a special handling, selection of the comect device iz important.

ke

TOE T O TTIT TS ST TT T

TR Keil HAHT ) J-Link X3 H 36 A7 BN 2 — R RATR BN B 223800 3-Link H 3% JATHE H 22221 I-link
FIS N BT A AR08 A i i e 2 e B RO BT, 78 (A O BAERITT . A2 55 56, BLFTATJT Debug ) Settings, IR &
NLZREIEH R T o

Program Files (x86) > Keil v5 » ARM > Segger ¥ Program Files (x86) > SEGGER > JLink V6359 v o
A s . e E HB A e - s
LUSBDriver 2020/31 Devices 8 10:56 =y
JL2CM3.dil ' Doc 6:46 <H
Jlink.exe ETC 6:46 =
_ GDBS 16:46 37
JLinkARM.dII et -
RDDI 16:46 74
JLinkARM_org.dll 2019/5/¢ Samples 7 15:45 -
ILinkDevices.ref 202111 USEDriver 2021/9/7 16:46 <rf
ILTAgdidll 2019/5/¢ Bl JFlash.exe 2018/10/19 23:36
| 7 T PR, ANMAMAMAL A

#iii Flash Download, E#szhnd RS AR W], &5 e Bl elfE f J-Link #4705 .

| Add Flash Programming Algorithm

Debug ] Trace | Flash Download

Flash Size

Device Type

Download Function 3 On-chip Flash __ Device Famiy Package

r . v s Ed. Hash 160t  MDK Core

LuAD Erase Full Chi | | opee150GA Dusl Flash B4M Ed.Fash 32bt  MDK Core
¥4  # ErascScdors | |LPCTB0v430 Mx2BVEDISF.  8M Ed.Fash 5Pl MDKCore
Do not Erase LPC180r/430c S25FLO32 5P, 4M Ed.Fash 5Pl MDKCore

| | LPC180430c 525FLOBA 5P am Ed.Fash 5Pl MDKCore

) ) LPC407x/8¢ 525FL032 SPIFI M Bdt. Plash SPI MDK Core
Programming Algorithm — | LPC5450« MT25GL128 SPIFL 16M Ed.Fash 5Pl MDK Core
M23W6A40FB Fiash am Ed. Rash 166t MDK Core

Description MG 32F1 0x 2564B Flash 266k Onchip Flash ~ MDK Core
MIMXRT105x EcoXP Flash M Ed.Fash 5Pl MDKCore

RC287640.3 Dual Flash 16M Bxt. Flash 326t MDK Core

529GLOB4N Dual Fiash 16M Ed.Rash 32bt  MDK Core

523JL032H_BOT Fash M Ed.Rash 166t MDK Core

523JL032H_TOP Fash M Ed.Rash 166t  MDK Core

WE32F10x 256kB Flash 256k Onchip lash  MDK Core
H:\Keil_v5\ARM\PACK\Megawin\CM3_DFP\1 0.0'Flash\MG32F103C9T6.FLM

Cancel

i | |
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4. WA N

4.1. B HEEEAR

HTHARWERE, SAFERA LTI HEHZ (VSS )L 1 1AL 1 42 (VDD )12 J= BN Fi B AR, XA
RESEOLAF RS S VEREA BRI NCR . IRZIH A, S4Bt 21 IR ) AN BE A FH IO (R B A LA, IR At 75 B ARAIE —
AN (R H D (3t PR 25

4.2. AL E

N T PCB LIS SO A, BETHRR I 3t 75 ELARE 2% B0 EMISEIAIAN R, HEAN R g o> T b,
KR L LI M LB DA R B A RS

4.3. EAftE (VSS/VDD)

FEAMGEER (e 7 FEL . RO FE IR PR . B W) AR % s, AT I B R AR RAE — A o LB — i,
J B G B ek /N (BB ) X 3 O T oD I L R B Y X I, FYR N IZ R AR bR, IXGR RN, R R A
KL, BN EMI FIR S FEas . PCB L A #F 00X IR, FFEIHE M, CLSR LU i 5 MR (RR ) A& Xt 5
/2= PCB, JtHuntt).

4.4. EZRE

FITAT I 51 BAER 75 208 2 O R B A XSS R, BRI LA FLN R R /N BT R 1Y
IEL LR Ipid, B Z R PCB Mt = . A, MG32F10x AN IR 51 BN 2 HR L 5 (1
JEPFH A C(100nF) L2 L% C(10pF) . IX LA NZ R AT e A SEIL /51 1, 8B 72 PCB 7 — )=, A&t

TRJEAMSIZ T . AE— R 10nF 2 100nF, HAKKIEMEIR T SLPrM A 2. B 1 8o 7R f s/
5| R By L R AR SR

Via to VDD Via to Vss

oIl @

| ]

Voo Vss

1 VDD /VSS 5| 7 A 5
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4.5. FRETR

HL % FHASE [ FELYR VDD i H
® L
— WA H ADC, VDD a4 ZITE 2.4V 3] 3.6V Z [d]
—  WIHREAEH ADC, VDD HIEHEIAN 2V 3 3.6V
@ VDD 5| 105 A& B A R g FEL R (11 A 100NF 1) M 5 L 28— /NH H 25 (B /IME 4.7uF, B 10uF))
) VDD HiJ .
@ VBAT 5| g% B4 Fith (1.8V < VBAT < 3.6V). WIREAG AR El, XA L2 100nF
(PR ZE A — L iEH: 3] VDD YR I
@ VDDA 5| ffli 254 2 W AN SR AR E HU A (10nF B % A +1uF FHRLA)

® VREF+ 5|JHITLLER:F] VDDA AR, WRTE VREF+ A SIS H Wk, WAE 5| - %
F—A> 10nF F1—A> 1pF A . fEFTATOLT, VREF+ WJifE 2.4V il VDDA Z[f],

BAT

: Vear Veee, [[}-----------------
B it L REF Lk - 110 nF + 1 pF
I(note 1)

Vbpa

Vv Vssa

11 x 100 nF DD 1/2/3/../11
1 x10 pF

T v VREF-
SS 1/2/31../11

2 flEH %R
1. Ak, WIRTE VREF+ LAF A BMAMESE L, SIUEREH A 25 (10nF F1 1uF).
2. VREF+ #%4#% VDDA # VREF+ .

4.6. HAbfE 5

SRR, G RL R LA DA R EMC PERE:

® ULz B (1T RIS AT 45 RINE T (i R W e B F R aE S, MiAE LED 42 K1ES).
ST IXEAF T, (554 Fm, FrRE2RnE, T FRARIUT g 75 AU 1 % 28 4R ] LR

= EMC PERE.
SFHFES, AR 5 2 M@ ERAS, AR A i 4 T RE 15 SRR 4 B (B
RufgetamiZiE ‘1 mibr, WRZHE 07 MRHT). HEE S it 2 s ik R 2% R B AR A4S

® iR R AT REH 2 3W RN, AT BE I B A AR LRI/ A D T . S ADC, CMP Xk B ER 5

— e B AL
@ B (55 (P4,
@ BURAF T (= PHAE).

4.7. RABIN 10 RHM

FITAE Aicd ) B80S A o5 R S T e, T8 A A 2 FH 21 BT A R Assds o) 2% R R
N T HEE EMC MERE, AHIIE B, tHEEREGE VO B, BN AR, Lhan, 1O D NAIZgi I EN ‘07
o ‘1 GEASHEN 1O 5 R sk R B F BB N %28 sl “iEgE” .
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4.8. Ffép

R

Fed/> LSE Ml HSE Z Bl 4T8E%k . T 3 ¥ LSE fl HSE MWJE#L 5 ik, ELBEBESIT.

3 LSE 1 HSE #i%k

4.9. BUfES

BAME S EREC 5 SAEL I, JF HAME 5 55 B 2R SRk,  IXAE AT LU AT BEORUERAE IR L -
4.10. EMI

1. HACRERAUE EEH TR, I E M A s T i

10.

FEARYR AR AL IR LA 8. KA E/SF A KM AL A 8 N A IRAF AR R (BESLD
WAL )R EA AT ), TGl P T o o I e it X AR o 7L 4 30+~ T

LR [ B S AT RE /DN IR AT REZ (K AR L 7R 45

FZEP AN BEARFFRACILEL, B2 FBUNFPHfe . FRRE S5 B U I EMI.

ZEp e R EORAE R — M2 b, BRUONAS A2 2 18] R BELATE o LA 22 1) £ BRI 22 A i ) BRI 5] N FE ARG 7

A AN EA AL, BRI T e R, RN AR AR LR R, S B ARAE L. WR usb A
H ko P L B D e bh rEBELIN . 55 g B 2 F FELURS AT RE A S 1 TR

MCU %F—4~ VDD 5 IR mTRERE 2 AN AR E 1uF 0.1uF
SPI 5§ 1IC 253804k b, AME 5S4 B o — 0 10R 247 I HBH, TR —4 120pf KA. (E 5 &R EBE.

MR B e R, MIRE A ZER S, WRGIRL TR, ARRVFIHBLT, HaiRkERZT
it AL
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JEE BT 2%

+3V3

Q
©
I I
[ =1
)
9
S
I I| )¢
[ ol
o
o)
S
-Ill——l*l——a
O
N
Dk
o)
“a
Z
.,
==
=%
SR
_I_I-Ik
1D IN
UubhWwWN

1. DP 28 f - hr 75 B = AR . iR 2% Fi Bk 3 DP 2R 5 J .
2.D1 D2 D3 TVS HHREFEHEITNE.

3. PIN1 2§, 7EFEIT PINL 4B 1k—55 10uF 1 10nF FAEIED

4. DP DN %I USB 4% [ 1 5 55 S n] BEJ
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5. AMEREE

5.1. BERTHIHES

FH PR DE B MG32F10x B4 STM32F10x [EIZE AR Fr, T S 8 P AR e e, KR B 1) A
15 FH AR o

F—J7H, MG32F10x RFFEM I, RIE W5 R A 340 5 STM32F10x AR 2 A E 2 A,
759 5 F2 7 IS AN e 1] AL (PR 7E STM32F10x - SEHLIAR T B AL HE B MG32F10x |, ZARYE MG I3} & #EH1T
R BB, 75 A AR I 2 S R TR A o HR AN H0, TR S 0 A e B 5 MCU 754785 1 i)
AHRHI A ACRS, TR REE . BRI, R FEAE NS AT ESS N, Wi, 2B, X
AL A F B AN It F T R B0 A B 6 L R ARAS R K B AN B 2 S IR s s B0 B, IBME AR
ZRK.

CL4 3R STM32F10x 1 & B A 7] LLAR#E MG32F10x 2% Tk [ ZE+E 7 LA K [ e 45 il A sk | .
R IRAER, EERRIRF R A @ L — A TR, Sk SO iR Bk .

(& : IR UFEPRT IR L T B A LEHT IR (90 R, A2 1T i B IR (T I i ZHE
1FEFE % HIRCC HH{TIEH
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5.2. ADC

KT ADC HIFIaa LR 7y, W2 ADC HUAR RS BIRR R, B4R s STM32F10x (45 ADC #I4a16 A ADC
AR B I E IR AR, 13 P BRI BKh A7 T mg32f10x_pwr.c. mg32f10x_adc.c. mg32f10x_rcc.c.
mg32f10x_anctl.c. mg32f10x_gpio.c, i B s IEKE) S

ADC AnalogWatchdog

ADC ChipTemperature
ADC_DMA

ADC DMA_Injected

ADC ExtLinesTrigger

ADC GetVDD

ADC Interrupt

ADC TIMTrigger Autolnjection

/* ADC configuration *
PWR_UnlockANA();

ANCTL_SARADCCmMd(ENABLE);

PWR_LockANA();

ADC_InitStructure.ADC_ScanConvMode = DISABLE;
ADC_InitStructure.ADC_ContinuousConvMode = ENABLE;
ADC_InitStructure.ADC_ExternalTrigConv = ADC_ExternalTrigConv_None;
ADC_InitStructure.ADC_DataAlign = ADC_DataAlign_Right;
ADC_InitStructure.ADC_NbrOfChannel = 1;
ADC_Init(&ADC_InitStructure);

/* ADC regular channel3 configuration */
ADC_RegularChannelConfig(ADC_Channel_3, 1, ADC_SampleTime_7Cycles5);
[* Enable EOC interrupt */

ADC_ITConfig(ADC_IT_EOC, ENABLE);

[* Enable ADC external trigger conversion */
ADC_ExternalTrigConvCmd(ENABLE);

/* Enable ADC */

ADC_Cmd(ENABLE);

[* Start ADC calibration */

ADC_StartCalibration();

[* Check the end of ADC calibration */
while(ADC_GetCalibrationStatus());

[* Enable ADC reset calibration register */
ADC_ResetCalibration();

[* Check the end of ADC reset calibration register */
while(ADC_GetResetCalibrationStatus());

/* Start ADC Software Conversion */
ADC_SoftwareStartConvCmd(ENABLE);

[* Waiting for EOC */
while(ADC_GetFlagStatus(ADC_FLAG_EOC) I= SET){}
X=_ADC GetADValue(ADC->DR); // £ ADC /&

[ZEE: IE A2 E#%15E ADC HI5HE a7 17 a5 i) 7 FOR B ADC fH, X FEEEH RN A2 R, 1 161 /5 R
ADC GetADValue(uintl6 t data); FrEH.
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H Ky bR 2 RS -
void ADC_IRQHandler(void)

{
if(ADC_GetITStatus(ADC_IT_EOC) != RESET)

{
ADC_ClearITPendingBit(ADC_IT_EOC);
printf("\fADC Channel 3: %-5d", ADC_GetADValue(ADC->DR));
}
}

BEAN, X FREAIME SR E, AT AT 2 A T, USSR SR T, I R
UG 5 7 E IR B, KRR AT DU AT RE ORI RAE AR S -
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5.3. ANCTL (HiilfzdHlss)

5.3.1. CMP

AU L LA STM32F10x R4 KA, (Ha WA LA, HIuFIREFF/E ANCTL\CMP. & ZHIH
Al LA, 3 B3R Bh AL T mg32f10x_pwr.c. mg32f10x_rcc.c. mg32f10x_anctl.c. mg32f10x_gpio.c,
T VE RIS ISR BN SO

PWR_UnlockANA();

ANCTL_CMPAConfig(CMPA_PSEL_PB4, CMPA_NSEL_PB6);
ANCTL_CMPACmMd(ENABLE);

PWR_LockANA();

CMP_Result = ANCTL_CMPAGetOutputLevel(); /3Bt #i4E

L LA EACHD B AT 5 B PR 2 B IE AR A, I 5E T ia 1k CMP.
[Z£E]: CMP ZH P BTG5

5.3.2. DCSS

DCSS /&8l 4= R4, £ HSE f&5€ Ja FF4h T, 8 HSE {Z1EmH 51k T, wT LLRAE A AME S5 Rl &% ,
(Rl 2 250 AR S R D RE R 75 22, ] DU DL AR B AR B 4 hi STM32F10x ARSI a4 ARES, 8 FH 2
KB AT mg32f10x_pwr.c. mg32f10x_rcc.c. mg32f10x_anctl.c. mg32f10x_gpio.c, iR ARINIKS) 4.

RCC_DCSSCLKCmd(ENABLE);
ANCTL_ClockSecuritySystemCmd(ENABLE);

e T PR B A AR -
void NMI_Handler(void)
{
if (ANCTL_GetITStatus(ANCTL_IT_DCSS) != RESET)

{
ANCTL_ClearITPendingBit(ANCTL_IT_DCSS);

while (1)

{
/* LED2 blink */
GPIO_ToggleBits(GPIOB, GPIO_Pin_13);
Delay(100000);

}

}
}

Bt A EACHS R A B 52 R DCSS IIfE .
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5.4. BKP

BKP R ¥ & a7 /745, A AMEIN— 2o &4, BT 7ECH] VDD I, &k (BKP) {5HH VBAT ftH,
DR G G S it e 2 31 VBAT 51, WIHNAEA S EK. MAHIERE TR, (Fae)E BEAER], EHBMIs0 T
mg32f10x_pwr.c. mg32f10x_rcc.c. mg32f10x_bkp.c, i&VE =R INUKE) AT .

PWR_BackupAccessCmd(ENABLE);
BKP->DR1 = Ox55AA;  //}4 OX55AA f£ A\ BKP #3154

5.5. CRC

CRC HIHIERAL AR Ty B, AIa64k 78 B EL#H FH PE RN AT 64T CRC 5% . I AT UM T 77 Deinit() #8474 #5
il STM32F10x HIAH KA AANED, FFETHERITT, SR B CRC B3 e ek BRI AT, A H 38 1 3K 5 7 T
mg32f10x_crc.c. mg32f10x_rcc.c. mg32f10x_sfm.c. computeBytes.c. computeHalfWords.c. computeWords.c,
TR IR B LA

CRC_SFM_Delnit();
resultl = CRC8_ComputeBytes(bytes, _countof(bytes));

5.6. DMAC
H AT 217 B (DMA) F SR IR BEFEAMB RIS B2 ) AN BRIATfth 8% 2 B) B35 17 it 2% FIAT fih 2 2 1R] FF) vl B
fitfi. T CPU T, #ds vl LUl I DMA PRIgEFE 2, X4 T CPU M BRI AR B . I AT AR 41 5k
PR G, SR E s STM32F10x [fIHH2% DMA W14 I ReARRS, {3 F 313347 T mg32f10x_rcc.c.
mg32f10x_dmac.c, 1EVERAINIKSN SC1F

KPR AIAZ ACES AT L2225 DMAC AR SGVEBIRE Y -

DMAC MemoryToMemory

DMAC MemoryToUart

DMAC MemoryTollart MultiBlock
DMAC UartToMemaory

DMAC UartToMemory_MultiBlock
DMAC UartToUart MultiBlock

DMAC_ChannelCmd(DMAC1, DMAC_Channel_0, ENABLE);
WAL TE UG, I _ETT R E B SO S IEE AT DMA BRI AT S 5l DMA %4 .

T T R K 45 F AR -
void DMAC1_IRQHandler(void)

{
if(DMAC_GetIT Status(DMAC1, DMAC_Channel_0, DMAC_IT_BLOCK) != RESET)

{
DMAC_ClearlTPendingBit(DMAC1, DMAC_Channel_0, DMAC_IT_BLOCK);
printf("DMA block transfer complete.\r\n");

}

if(DMAC_GetITStatus(DMAC1, DMAC_Channel_0, DMAC_IT_TFR) != RESET)
{
DMAC_ClearITPendingBit(DMAC1, DMAC_Channel_0, DMAC_IT_TFR);
printf("DMA transfer complete.\r\n");
if(memcmp(memDst, memSrc, sizeof(memsSrc)) == 0) {
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printf("DMA transfer success!!'\r\n");
}
else {
printf("DMA transfer failed!!'\r\n");
}
}

if(DMAC_GetITStatus(DMAC1, DMAC_Channel_0, DMAC_IT_ERR) != RESET)

{
DMAC_ClearlTPendingBit(DMAC1, DMAC_Channel_0, DMAC_IT_ERR);

printf("DMA transfer error!!\r\n");

}
}

[JEE]: P LEH DMAC 4977 7Lt i ADC #i#77 45 H ADC (X 3% #F single DMA /4%
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5.7. EXTI

AMER T EXTI SCRRAN R A a3, W30 FF B R il R BB SO/ iR « BCE 7B, n]2% EXTI_Config
Y. AT AE Se R A, A B R STM32F10x (K455 EXTI WAL ThREARRS, 155 28R 3 Az T
mg32f10x_rcc.c. mg32f10x_exti.c. mg32f10x_gpio.c, iHVER RIS CE .

[* Connect EXTIO Line to PAO pin */
GPIO_EXTILineConfig(GPIO_PortSourceGPIOA, GPIO_PinSource0);

[* Configure EXTIO line */

EXTI_InitStructure.EXTI_Line = EXTI_LineO0;
EXTI_InitStructure.EXTI_Mode = EXTI_Mode_Interrupt;
EXTI_InitStructure.EXTI_Trigger = EXTI_Trigger_Rising;
EXTI_InitStructure.EXTI_LineCmd = ENABLE;
EXTI_Init(&EXTI_InitStructure);

[* Configure and enable EXTIO interrupt */
NVIC_InitStructure.NVIC_IRQChannel = EXTIO_IRQn;
NVIC_InitStructure.NVIC_IRQChannelPreemptionPriority = O;
NVIC_InitStructure.NVIC_IRQChannelSubPriority = 0O;
NVIC_InitStructure.NVIC_IRQChannelCmd = ENABLE;
NVIC_Init(&NVIC_InitStructure);

SR WA aa 1 o AARS B oy HARRS, JFARYESE PR g DL, R A S A I AN 51 BB T

H T R H S AL AR -
void EXTIO_IRQHandler(void)
{
if(EXTI_GetITStatus(EXTI_Line0) != RESET)
{
[* Toggle LED1 */
GPIO_ToggleBits(GPIOB, GPIO_Pin_14);

[* Clear the EXTI line 0 pending bit */
EXTI_ClearITPendingBit(EXTI_Line0);
}
}
ANTR] PR A 0 v T B B8 2 A RS -
void EXTI9_5_IRQHandler(void)
{
if(EXTI_GetITStatus(EXTI_Line6) = RESET)
{
[* Toggle LED2 */
GPIO_ToggleBits(GPIOB, GPIO_Pin_13);

[* Clear the EXTI line 6 pending bit */
EXTI_ClearITPendingBit(EXTI_Line6);
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5.8. FMC (NSt

FMC & [NfA I8, 12 Flash WAL FEXANME T . KT FMC FIVGHIRE T A LA, BN EIHE
Flash #1() CRC, A HRERIETUMEH . 3 =g NAFERgTE 7. H P iTRE S e ERAE Flash AR FH45,
Bt STM32F10x HIAHK Flash 35 DhgeAUhs, {6 H 2/ 5R3h A7 T mg32f10x_pwr.c. mg32f10x_rcc.c.
mg32f10x_anctl.c. mg32f10x_fmc.c, i yEE AR InoRs Sk .

FMC CalculateCRC
FMC _Program

[* Before flash operation, FHSI must be enabled */
PWR_UnlockANA();
ANCTL_FHSICmd(ENABLE);

PWR_LockANA();

/* Erase the specified FLASH page */
FMC_ErasePage(TEST_PAGE_ADDR);
/* Clear page latch */
FMC_ClearPageLatch();
/* Write data to page latch */
for(iter = O; iter < 64; iter++) {
FMC->BUF(iter] = 0x12345678 + iter;
}
/* Program data in page latch to the specified FLASH page */
FMC_ProgramPage(TEST_PAGE_ADDR);

(8. 17 Flash #9#E1FRT, ATAERE FHS| ) E, (58— K a 1 B35/ AT A

wn EARRS AT, HEBRXT M Flash 238, SAETERRIUEIAE, RIn] A Flash 558 1. 3RS 56 5 24T
FMC_ProgramPage(TEST_PAGE_ADDR);i# 17N .

5.9. GPIO

%T GPIO WITEBIFEE A LA 44, aJ#EJaBIfEF GPIO 42 N3], 13 FH 29K 5h A7 T mg32f10x_rcc.c.
mg32f10x_gpio.c, iHFEBINKS) S,
GPIO BitBand
GPIO_I12C_Master
GPIO _InputQOutput
GPIO 10Toggle

RCC_APB1PeriphClockCmd(RCC_APB1Periph_BMX1 |[RCC_APB1Periph_GPIOA
|[RCC_APB1Periph_QSPI, ENABLE);

GPIO_Init(GPIOA, GPIO_Pin_4 |GPIO_Pin_5 |GPIO_Pin_6 |GPIO_Pin_7, GPIO_MODE_AF
|GPIO_OTYPE_PP |GPIO_PUPD_NOPULL |GPIO_SPEED_HIGH |GPIO_AF5);

GPIO [MMISAHARH (i, (RN T ERE , (XTI GPIO_INORITT, #— M SHUEHM N, $-4%
HOTOASERE 5. ke, B ATSUES, GPIO MR HARE K, W HE, AHELM STMI2 i
HAL J {45 H e K B O RS
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5.10. 12C

MG32F10x W AH A 12C, A LIEHITE 12C B4 e A1, Bl MEME 7, wf DU Frbrisi .
AR A, 12C1 342 AR NTheE, 1 B2 F SMBUS(R G H A ZR) Wi,

WHIREFH, 12C B4R T RVEIRE A~ 2R, A B A AREh {7 T mg32f10x_rcc.c. mg32f10x_i2c.c.

mg32f10x_gpio.c, iHEEARMIKSI M, #2MHE| T 24C02, &7 24N drv_eeprom_24c02.c.

12C_24C02

12C_24C02_Interrupt

12C_Master_HighSpeed

12C_MasterDMARx_SlaveDMATx

12C_MasterDMATx_SlaveDMARx

12C_Simulate_24C02

12C_SMBus_Master

A UUE BB R R b 2, WA T EIR 12C gy 24C02 1yiufl, JrEH PR . P AR s
Brfdi AR BEATRC S, T8 4o STM32F10x IAHSE 12C WIUA L ThEAAY .
eeprom_24c02_init();

result = eeprom_24c02_random_read(0x06, &rdatal);
printf("Read from [0x06] is 0x%02X\r\n", rdatal);
printf("eeprom_24c02_random_read() - TX_ABRT_SOURCE = %08X\r\n", result);// 12C 5 e %1
if(result != 0) {
errCode = Ox11;
goto finish;

}

result = eeprom_24c02_byte write(0x06, rdatal + 1); //12C 5 %4/ s %L
et sE sa BRI P B AOR 3 S 24C02 8 -
e R Hi 45 K AR -

//'12C2 Interrupt Routine
void 12C2_IRQHandler(void)

{
uint32_t cmd;
uint32_t tx_limit, rx_limit;
if(I2C_GetITStatus(12C2, 12C_IT_TX_ABRT) != RESET)
{
g_i2c_xfer_info.tx_abrt_source = 12C_GetTxAbortSource(12C2);
12C2->INTR_MASK = I2C_INTR_STOP_DET; // Disable all interrupt except STOP_DET interrupt
goto tx_aborted;
}
if(I2C_GetITStatus(12C2, 12C_IT_RX_FULL) != RESET)
{
while((12C_GetFlagStatus(I12C2, 12C_FLAG_RFNE) != RESET) && (g_i2c_xfer_info.rx_len))
{
*g_i2c_xfer_info.rx_buf = 12C_ReadData(12C2);
g_i2c_xfer_info.rx_buf++;
g_i2c_xfer_info.rx_len--;
}
}
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if(1I2C_GetITStatus(I12C2, I2C_IT_TX_EMPTY) != RESET)
{
tx_limit = 8 - 12C_GetTxFIFOLevel(12C2);
rx_limit = 8 - 12C_GetRxFIFOLevel(12C2);
while((tx_limit > 0) && (rx_limit > 0))
{
if((g_i2c_xfer_info.tx_len + g_i2c_xfer_info.rx_cmd_len) == 0) {
12C_ITConfig(12C2, 12C_IT_TX_EMPTY, DISABLE); // Disable TX Empty Interrupt
break;

}

cmd = 0;

if((g_i2c_xfer_info.tx_len + g_i2c_xfer_info.rx_cmd_len) ==1) {
cmd |= 12C_DATA_CMD_STOP;

}

if(g_i2c_xfer_info.tx_len = 0)

{
12C_WriteDataCmd(l12C2, cmd | *g_i2c_xfer_info.tx_buf);
g_i2c_xfer_info.tx_buf++;
g_i2c_xfer_info.tx_len--;

}

else if(g_i2c_xfer_info.rx_cmd_len !=0)

{
12C_WriteDataCmd(l12C2, cmd | 12C_DATA_CMD_READ);
g_i2c_xfer_info.rx_cmd_len--;
rx_limit--;

}

tx_limit--;

tx_aborted:
if(1I2C_GetITStatus(I12C2, 12C_IT_STOP_DET) != RESET) {
12C_ClearlTPendingBit(I12C2, OxFFFF); /I Clear all interrupt flag
12C_ITConfig(12C2, OxFFFF, DISABLE); /I Disable all interrupt
g_i2c_xfer_info.flag_complete = 1,
}
}

R AT DMA AL, IR T (1 DMA R SR IUTEHIRE T, BHIRDK DMA R 12C HI i i
2400 5 B R 5
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5.11. 12S

MG32F10x W& 1 1~ 12S Bk, SCRZMEMERIEG, TET R, CRXCEER A . 32
HEER B (MCLK) F1&4THM 8 (SCLK) PA A48 (WS) FlE478#E (SDO/SDL) .

12S — M T-HRI8CE I, Rt it 7 R S Ta IR T, SHHIRET 12S B2 T TEFIRImT . = n]#
PR B e STM32F10x FAH G 12S #Ia6 b Dhse RS, 18 H 23R 3h A7 T mg32f10x_gpio.c. mg32f10x_rcc.c.
mg32f10x_i2c.c. mg32f10x_i2s.c, I&EVEREINMRBN AT, #2ia 3] es8316, iLw] LAVRIN drv_es8316.c.
wav_data.c.

125 PlayAudio
125_RecordPlayAudio

BSP_12S_Init();
StartPlay();

MR LA E AR B, R E A DIREAE RN, T LS 128 i il S AR CE A T

e T R K S5 R AR -
void 12S_IRQHandler(void)
{
if (12S_Channel_GetITStatus(1, 12S_IT_TXFE) != RESET)
{
12S_Channel_WriteLeftData(1, (audio_dataJaudio_index + 1] << 8) | audio_data[audio_index]);
12S_Channel_WriteRightData(1, (audio_dataJaudio_index + 3] << 8) | audio_data[audio_index + 2]);
audio_index +=4;
if(audio_index >= audio_data_length)
{
audio_index = 0;
}
}
}
[VZE]: 1 8/ MG32F10x £# USB audio 27/, 417 USB buffer %128 # 7/, 1 L% audio
MR

5.12. IWDG (M rE 1))

27 \WDG VuBIFET, MaeE 1Mt LT, B IR E RO . F P o] AR S b AR E AT &
B i STM32F10x [AHSS 12C WIaa b DhReAAS, {58 FH 211 3K 367 T mg32f10x_pwr.c. mg32f10x_anctl.c.
mg32f10x_rcc.c. mg32f10x_iwdg.c. mg32f10x_gpio.c, &V RIS S

/* Enable IWDG clock */
RCC_AHBPeriphClockCmd(RCC_AHBPeriph_IWDG, ENABLE);

/* Enable write access to IWDG_PR and IWDG_RLR registers */
IWDG_WriteAccessCmd(IWDG_WriteAccess_Enable);

/* IWDG counter clock: LSI/32 */
IWDG_SetPrescaler(IWDG_Prescaler_32);
while(IWDG_GetFlagStatus(IWDG_FLAG_PVU) = RESET);

/* IWDG timeout is about 250ms */
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IWDG_SetReload(LS|_FREQ / 32 * 0.250);
while(IWDG_GetFlagStatus(IWDG_FLAG_RVU) = RESET);

/* ATTENTION: It is best to reload IWDG counter when the RVU bit is 0. */
while(IWDG_GetFlagStatus(IWDG_FLAG_RVU) != RESET);
IWDG_ReloadCounter();

I* Enable IWDG */
IWDG_Enable();

/* ATTENTION: It is best to reload IWDG counter when the RVU bit is 0. */
if IWDG_GetFlagStatus(IWDG_FLAG_RVU) == RESET) {
IWDG_ReloadCounter();

}

ETVE S H AT IWDG {E7E [ — LefR ) .
1. —HRBEHAT IWDG, HIffk4EEMBIIEZERE.
fRR T VR ERERFIBAT Z R IWDG B B B N, HH2Z G EAK EE IWDG 408 .

2. MR IWDG Bshz e kEEN, A IWDG HWFEE 34 LS| M4 B4 feat 4.
fRR 7. 7E LSI i )a, BB IWDG Z i, 255t 1 =0,

3. AT IWDG reload counter #4154 JLE 52 reload IWDG counter.
R TTE: AEHAT reload IWDG counter #:4F 2 Riffiff RVU /2 0. (RVU 174875 reload counter #4152 &
SE)

4. ffREE )5, Debug hRes ke, HalimsZitmiit, @i/t DBGMCU_CR 77 f7#y HLffi g
DBG_IWDG_STOP VA5 1-& T 7R AR sh k.

SN E T IMIASCRE B Wy, i 2272k by, AR & & T

R BR BB F C R B ERRAERA, PP B BT PR R 5350 LSI PR — e 2, ROt
P, TS TR L,
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5.13. LED

LED ZXahfa il &8 9 & i A 8 Bt LED JRzh HR AT ri ik, BEERiT B BRH 8 R G0 B8 . LED 3R3h 4K
WA AN VS BIRE T, BYEFIFE T T LED BRI BIRI AT, 4 20 18R 3h 47 T mg32f10x_rcc.c.
mg32f10x_led.c. mg32f10x_gpio.c, I VEEEINIRE) A

RCC_APB2PeriphClockCmd(RCC_APB2Periph_BMX2 | RCC_APB2Periph_LED, ENABLE);

/* Reset LED module */
LED_Delnit();

/* LED configuration */
LED->CYC = 200;
LED->ECO = 180;
LED->CON = (0x00 << 4);
LED->CON |= 0x01;

[* Infinite loop */
while (1)
{

for(iter = O; iter < 16; iter++)

{
LED_SetSegmentCode(0, table[iter]);

}

WA e AN B S, 1 R R LED_SetSegmentCode ()it AT A 17, 5B 9 S /s 0 40 75 AR S brfichy
BT

5.14. NVIC

NVIC =35 K R AR Se 2 i B, — BRI A2 2, (HR W R FENE, AT USHEHEF T
I NVIC B2 L R .

NVIC_DMA WFIMode
NVIC_IRQ_Mask
NWVIC_IRQ_Priority

HRIEGIRE PSRBT RE T 275 K601 T ) readme.txt.  HLITA AR 1 AR o

5.15. PWR (EJEAERIEH])
PE BRI R E, MG32F10x #5142t SLEEP. STANDBY il STOP =fKIhiti. #H
FHN (TS R Rt o P B BR S A2 T mg32f10x_pwr.c. mg32f10x_anctl.c. mg32f10x_rcc.c, iB7E AN
B

PWR_PVD
PWR_SLEEP
PWR_STANDEY
PWR_STOP
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/* Enter SLEEP Mode */

PWR_EnterSLEEPMode(PWR_FCLK_Div2, PWR_EntryMode_ WFI);

/* Enter STANDBY Mode */

PWR_EnterSTANDBYMode();

/* Enter STOP Mode */

PWR_EnterSTOPMode(PWR_STOPMode_LP4 S32KOFF, PWR_EntryMode_WFI);

AR SRR TR R, A SRR AT o F PRI AE 7R B X A 7 0 B 4 STM32F10x Y AH 9K HL %

AU T REAAD o

PVD J&H R S, AT LU vDD Bk, AP RTRIE R, wERNE . S6 PVD JE6IRE T i void
PVD_Config(void) N %%, FHARMEILPRIEDL, BE T EAHE, #in] DLSeIl i s g, {30 20 3R 30 FREA T
mg32f10x_pwr.c. mg32f10x_anctl.c. mg32f10x_rcc.c, iR AR it

[* Configure the PVD Level to 5 (refer to the electrical characteristics of
you device datasheet for more details) */
ANCTL_PVDLevelConfig(ANCTL_PVDLevel_5);

% 12.3: PVD #ill B E %

PLS PP s 0 W T
3'b000 214 2.25
3'b001 2.24 2.35
3'b010 2.34 245
I'b0OM 244 235
3'b100 2.54 265
Ib101 2.64 2.75
I'b110 2.74 2.85
3'b111 2.84 295

SR TN, P R M A

HH T R Kl S5 RS -
void PVD_IRQHandler(void)

{
if(EXTI_GetITStatus(EXTI_Line16) != RESET)

{
* Clear the EXTI line 16 pending bit */
EXTI_ClearlTPendingBit(EXTI_Line16);

[* Change LED?2 status */
GPIO_ToggleBits(GPIOB, GPIO_Pin_13);
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5.16. RCC

MG32F10x 5B AL T 4 Fh RGEIEE . MHSI(8MHZ) N #54R 3% #s i 4 . FHSI(A8MHZ) P4 3541 1% 28 i
B PLL B8P H1 HSE AN IR 2o 8o BRI Z AN, B Ht 7RG B LSI(32KHz) A #MIR I IR #= i &, F T
IREN AL A T I (IWDG) A1 LSE(32.768KHZz) M R IR ¥ #e i 80, F T 3K3h RTC 4.

JuBIFE R4 7 U R WA AR, 18 H R BR AL T mg32f10x_pwr.c. mg32f10x_anctl.c. mg32f10x_rcc.c.
mg32f10x_gpio.c, iHE RIS,
RCC ClockConfig
RCC ClockConfig2

RCC_ClockConfig 4% T I JE 512 7 2 15 F AN AT W4 4L I, 1 RCC_ClockConfig2 NI &fFFH A k. —FF
G, P AT REHRAS R Bh AT AR AL AR TR B, LS BT Aa A0 1 B8 BT R CEE main.c Y, TR AE M R EALE, 48R,
F P AT DIARSE I, R Bh I aa e Az B, s al main.c .

L L x| ] system_mg32f10c | ] mainec ] mo32f1C
- Project: RCC_ClockConfig 101
|-ga Target 1 102
25 CMSIS .
104 +woid SystemInit (wvolid
j startup_mg32filx.s 105 01 o I: )
_] system_mg32f10x.c 106 /* Unlocks write to BNCTL r
- User \ 107 PWE->ANAFEY1 = 0=x03;
B main.c 108 PWR->ANAKEY2 = 0x0C;
- . . 105
B Stherlph_Drlxrer 110 /% Turn off POR */
J misc.c 111 ANCTL->PORCR = OxTEE
] mg32fi0x_anctl.c 112
J mg32f10x_gpio.c 113 /% Locks write to ANCTL reg
J 39F10x 114 PWE->ANAEEY] = Ox00;
+ . _ o
ma -pWe 115 PWR->ANAKEYZ = 0x00;
J mg32f10x_ree.c 116
117 SetSysClock() ; h____
1138
1146 [+ FA=F WERMT TRAR SDAM
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static void SetSysClockTo72(void)

{
__ 10 uint32_t StartUpCounter = 0, HSEStatus = 0;

/* Unlocks write to ANCTL registers */
PWR->ANAKEY1 = 0x03;
PWR->ANAKEY?2 = 0x0C;

I* APB1CLK = MAINCLK */
RCC->APB1PRE = RCC_APB1PRE_SRCEN;
RCC->APB1PRE |= 0x00;

[* Configure PDO and PD1 to analog mode */

RCC->APB1ENR = RCC_APB1ENR_BMX1EN | RCC_APB1ENR_GPIODEN;
GPIOD->CFGMSK = OxFFFC;

GPIOD->MODER = 0x0F;

/* Enable HSE */
ANCTL->HSECR1 = ANCTL_HSECR1_PADOEN;
ANCTL->HSECRO = ANCTL_HSECRO_HSEON;

/* Wait till HSE is ready and if Time out is reached exit */

do

{
HSEStatus = ANCTL->HSESR & ANCTL_HSESR_HSERDY;
StartUpCounter++;

} while((HSEStatus == 0) && (StartUpCounter = HSE_STARTUP_TIMEOUT));

if (HSEStatus = 0)
{
[* Configure Flash prefetch, Cache and wait state */
CACHE->CR = CACHE_CR_CHEEN | CACHE_CR_PREFEN_ON | CACHE_CR_LATENCY_2WS;

/* AHBCLK = MAINCLK */
RCC->AHBPRE = 0x00;

/* APB2CLK = MAINCLK */
RCC->APB2PRE = RCC_APB2PRE_SRCEN;
RCC->APB2PRE |= 0x00;

#if (HSE_VALUE == 6000000)
/* PLL configuration: PLLCLK = 6MHz * 12 = 72 MHz */
RCC->PLLSRC = RCC_PLLSRC_HSE;
RCC->PLLPRE = RCC_PLLPRE_SRCEN;
RCC->PLLPRE |= 0x00;
ANCTL->PLLCR = ANCTL_PLLCR_PLLMUL_12;

#elif (HSE_VALUE == 12000000)
/* PLL configuration: PLLCLK = 12MHz /2 * 12 =72 MHz */
RCC->PLLSRC = RCC_PLLSRC_HSE;
RCC->PLLPRE = RCC_PLLPRE_SRCEN;
RCC->PLLPRE |= RCC_PLLPRE_RATIO_2;
RCC->PLLPRE |= RCC_PLLPRE_DIVEN;
ANCTL->PLLCR = ANCTL_PLLCR_PLLMUL_12;
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#endif

/* Enable PLL */
ANCTL->PLLENR = ANCTL_PLLENR_PLLON;

[* Wait till PLL is ready */
while(ANCTL->PLLSR != 0x03)
{

}

[* Select PLL as system clock source */
RCC->MAINCLKSRC = RCC_MAINCLKSRC_PLLCLK;
RCC->MAINCLKUEN = RCC_MAINCLKUEN_ENA;

}

else

{ I* If HSE fails to start-up, the application will have wrong clock

configuration. User can add here some code to deal with this error */

while (1);

}

/* Locks write to ANCTL registers */
PWR->ANAKEY1 = 0x00;
PWR->ANAKEY2 = 0x00;

PAEACHS, S et e, M mT BLE S EJ7 A, SR8 fifsl STM32F10x FIAH I 4] 4a 16 2h
REACHS, JFARIE SEERTR E IR, WD ME, R EidfS4include "mg32f10x.h".

b, EORBEI B R AT, JEFE PLL PRI .

RCC->PLLSRC = RCC_PLLSRC_HSE;
RCC->PLLPRE = RCC_PLLPRE_SRCEN,;
RCC->PLLPRE |= RCC_PLLPRE_RATIO_2;
RCC->PLLPRE |= RCC_PLLPRE_DIVEN,;
ANCTL->PLLCR = ANCTL_PLLCR_PLLMUL_12;

PLLSRC i & %+ PLL I 8035, anREAEH MR, A SRC HEAHEH HSE T, A PASUK
RCC_PLLSRC_MHSI, X/ 2N 8MHz. 2RJEM 2 LA EE HSE WARIARED, B X R A A5 S04 BORN B A
5%, BPATfar s IEART PLL B4,

[* Select PLL as system clock source */
RCC->MAINCLKSRC = RCC_MAINCLKSRC_PLLCLK;
RCC->MAINCLKUEN = RCC_MAINCLKUEN_ENA,;

BOR, fEIHERAE I MO0, M8 PLLCLK, BURT LA VAR PLL I 6 (R0 B T, ShE, 3
IRRH SN, AU AR, A
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5.17. RNG (FENLER AR

BEHLECR 4 25 (RNG) ] 24 i LFSR ;=4 8 Az A £ 2s HARAHAE A, [RIftm] DA APB2 2 28 52 X A i
WUt AT ERH 2 o] ERHE X AN M, A 2 3Ksh A2 T mg32f10x_rng.c. mg32f10x_rcc.c, i iF =Nk
B3

RNG [ A7 AR fif 8, BB i B W] B B BB AL AL

/* Reset RNG module */
RNG_Delnit();

[* Enable RNG generation */
RNG_Cmd(ENABLE);
printf("Generated random number is %d\r\n", RNG_RandByte());

 FARS AR, {8 ] RNG_RandByte() BV A] #4752 L .

5.18. RTC

RTC Bl R ILE 5, ZMJaFIFE T RTC B2 N RTa@IRP e, A 2R304 T mg32f10x_pwr.c.
mg32f10x_rcc.c. mg32f10x_rtc.c. mg32f10x_bkp.c, EVERAINIKEN SC1F

void RTC_Configuration(void)si/& RTC FCE B%, 7T LMBHESERR TGO, 1B okm H =4,
/* Reset Backup Domain */
BKP_Delnit();

/* Enable LSE */

BKP_LSEConfig(BKP_LSE_ON);

/* Wait till LSE is ready */

while (BKP_GetLSEReadyFlagStatus() == RESET)

{}

/* Select LSE as RTC Clock Source */
BKP_RTCCLKConfig(BKP_RTCCLKSource_LSE);

/* Enable RTC Clock */
BKP_RTCCLKCmd(ENABLE);

/* Wait for RTC registers synchronization */
RTC_WaitForSynchro();

/* Wait until last write operation on RTC registers has finished */
RTC_WaitForLastTask();

/* Enable the RTC Second */
RTC_ITConfig(RTC_IT_SEC, ENABLE);

/* Wait until last write operation on RTC registers has finished */
RTC_WaitForLastTask();

/* Set RTC prescaler: set RTC period to 1sec */
RTC_SetPrescaler(32767); /* RTC period = RTCCLK/RTC_PR = (32.768 KHz)/(32767+1) */
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/* Wait until last write operation on RTC registers has finished */
RTC_WaitForLastTask();

/* Sets the RTC counter */
RTC_SetCounter(40271);

DL, MR AR S A b B 320 S0V AN S B BB T DAAE S TAE 7. el DL M 54, Bk B i
STM32F10x IAHKE RTC WAL DI REACHD, JFARHE SEFR R EAOAAR , B B E AT EUEE -

void Time_Display(uint32_t TimeVar)

{
uint32_t THH =0, TMM =0, TSS = 0;

/* Reset RTC Counter when Time is 23:59:59 */

if (RTC_GetCounter() >= 0x0001517F)

{
RTC_SetCounter(0x0);
/* Wait until last write operation on RTC registers has finished */
RTC_WaitForLastTask();

/* Compute hours */

THH = TimeVar / 3600;

/* Compute minutes */

TMM = (TimeVar % 3600) / 60;
/* Compute seconds */

TSS = (TimeVar % 3600) % 60;

printf("Time: %0.2d:%0.2d:%0.2d\r", THH, TMM, TSS);
}

IR PR S it 1 e a7 A S (KIS 18], 5 (P AT R AL

HH T R 2 AL ARAR -
void RTC_IRQHandler(void)
{
if (RTC_GetITStatus(RTC_IT_SEC) |= RESET)
{
/* Clear the RTC Second interrupt */
RTC_ClearlTPendingBit(RTC_IT_SEC);

/* Enable time update */
TimeDisplay = 1;
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5.19. SFM (iBRIhEES)

SFM IXANAMEAEH S, AT AR RE LRSS 5 32 A B 1 N, AT E R P SR — A
AN, AR AR R, FAh, RIEFE, W e 32 AT EAE . SHEEBIFERF T SFM B2 N
PANTEBIRR, ol vk 1 AN B EAR 5 58, (8 F 2 3Ksh A2 T mg32f10x_sfm.c. mg32f10x_rcc.c, iHIEE

IR e B

SFM_ComputeBitl
SFM _ExpandBits

CRC_SFM_Delnit();

printf("The number of bit 1 in OXAAAAAAAA is %d\r\n", SFM_ComputeBitINumber(0OXAAAAAAAA));
printf("The number of bit 1 in 0x55555555 is %d\r\n", SFM_ComputeBit1Number(0x55555555));
printf("The number of bit 1 in OXFFFFFFFF is %d\r\n", SFM_ComputeBit1Number(OxFFFFFFFF));
printf("The number of bit 1 in OX7FFFFFFF is %d\r\n", SFM_ComputeBitINumber(0x7FFFFFFF));
printf("The number of bit 1 in 0x00000000 is %d\r\n", SFM_ComputeBit1Number(0x00000000));
printf("The number of bit 1 in 0x1BC4D029 is %d\r\n", SFM_ComputeBit1Number(0Ox1BC4D029));
printf("The number of bit 1 in OXFFFFO00O is %d\r\n", SFM_ComputeBit1INumber(OxFFFF0000));
printf("The number of bit 1 in 0XO000FOFF is %d\r\n", SFM_ComputeBitINumber(0x0000FOFF));
printf("The number of bit 1 in 0X5503AAFF is %d\r\n", SFM_ComputeBit1Number(0x5503AAFF));

TR AR 52, HIa6 1 SFM REBYS, B Howt i I e e B AT T BRI AT

5.20. SPI

SPI MR A BIRE AR 2, P AR 5 2 A AT AT IR . VA BIRE S SPI R T, AR

X7 T mg32f10x_gpio.c. mg32f10x_rcc.c. mg32f10x_spi.c, i IR INIREh L1

QSPl_Master DMA
QSPI_Master_Interrupt
QSPI_QuadSPI_FLASH
QSPI_SPI_FLASH

SPIM2 Master DMA
SPIM2_Master_Interrupt
SPIM2_SPI_FLASH

SPIS1 Slave DMA

SPIS1 _Slave Interrupt
SPIS2 Slave DMA

SPIS2 Slave Interrupt

/* SPI configuration */

SPI_Delnit(SPIM2);

SPI_InitStructure.SPI_TransferMode = SPI_TransferMode_TxAndRXx;
SPI_InitStructure.SPI_DataSize = SPI_DataSize_8b;
SPI_InitStructure.SPI_CPOL = SPI_CPOL_Low;
SPI_InitStructure.SPI_CPHA = SPI_CPHA_1Edge;
SPI_InitStructure.SPI_BaudRatePrescaler = 8;
SPI_InitStructure.SPI_FrameFormat = SPI_FrameFormat_SPI;
SPL_Init(SPIM2, &SPI_lInitStructure);

SPI_ITConfig(SPIM2, OXFF, DISABLE);
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SPI_NSSConfig(SPIM2, SPI_NSS_0, ENABLE);

SPI [RIaE a0 EARES, FH P o] DUARHE 720 AIE A 4 SPI i, T SPI Hdas 20t vl LLse i ahtk, I8
fefi STM32F10x HIAHIK SPI HIaH AT RE A .

while (SPI_GetFlagStatus(QSPI, SPI_FLAG_TFE) == RESET);

SPI_WriteData(QSPI, x);  //liid SPI 5 x 4 &

while (SPI_GetFlagStatus(QSPI, SPI_FLAG_RFNE) == RESET);
x = SPI_ReadData(QSPI); /i SPI ¥4 H-IRE 45 x

H KT bR 2 RS -
void QSPI_IRQHandler(void)
{
if(SP1_GetITStatus(QSPI, SPI_IT_RXF) = RESET)
{
while(SPI_GetFlagStatus(QSPI, SPI_FLAG_RFNE) != RESET)
{
master_rx_buf[rx_index] = SPI_ReadData(QSPI);
rx_index++;

if(rx_index >=20) {
SPI_ITConfig(QSPI, SPI_IT_RXF, DISABLE);

break;
}
}
}
if(SP1_GetITStatus(QSPI, SPI_IT_TXE) != RESET)
{
while(SPI_GetFlagStatus(QSPI, SPI_FLAG_TFNF) != RESET)
{
SPI_WriteData(QSPI, master_tx_data[tx_index]);
tX_index++;
if(tx_index >= 20) {
SPI_ITConfig(QSPI, SPI_IT_TXE, DISABLE);
break;
}
}
}
}
5.21. SYSTICK

Systick — & T2 JUER, MEWIRE S . SHEHIRT SysTick B2, 2K IKENA T
mg32f10x_rcc.c, iHVEERMIKE) A

SystemCoreClockUpdate();
if (SysTick_Config(SystemCoreClock / 1000))

{

[* Capture error */
while (1);
}

LA EACHS BRI AT 58 Y Systick #1464k, systemCoreClock ZEAR 5 S bR AE SUE , 7 Al HE 4k B e STM32F10x
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fRIAH% Systick FIERL T REATD .

void Delay(__ 10 uint32_t nTime)
{

TimingDelay = nTime;

while(TimingDelay != 0);
}

/7\-7\-
* @brief This function handles SysTick Handler.
* @param None
* @return None
*/
void SysTick_Handler(void)
{
if (TimingDelay != 0x00)
{
TimingDelay--;
}
}

S5 Ja Ik b7 e eR ot il DAY A BT Delay BREUMUAERT, XA LE I bR 2500 75 228 4 s STM32F10x 1)
Delay b %1,

MG32F10x #45 STM32F10x F-/Iit 7-47



' X X .
megawin MG32F10x %48 STM32F10x F/f V1.01

5.22. TIM

FERT AR AR W AME, DIRetaEE 2, AT AR B, BAOMIRME T RE T 2 i 2 ra ey,
F P ATARSE G BIAE T TIM B8 12 R I &AM A RIFEF 1) readme.txt o1, TS ANEF I SZIATh RS, AR HE 92 bR fd FH 45
FRAABATECE, FHEHd STM32F10x FIAHIE TIM WIiGLThREARAS, (1 H 2/ K30 17 T mg32f10x_tim.c.
mg32f10x_rcc.c, HIERA RSN

TIM_65teps
TINM_7PWM_Output
TIM_Base

TIM CascadeSynchro
TIM_ComplementarySignals
TIM_DMA
TIM_ExtTrigger Synchro

TIM _InputCapture
TIM_OCActive
TIM_OClnactive
TIM_OnePulse
TIM_ParallelSynchro
TIM_PWM _Input
TIM_PWM_Output

TIM TIM1_OCToggle
TIM_TIM1_PWMOutput

TIM _TIM1ComplementarySignals

2| JinkSettings.ini

[ main.c

=| readme.td r 4
|| TIM_65teps.uvopte
K2 TIM_6Steps.uvprojx

[JEE: EH R HIEX G PWM, A TIML: A ZZM, TIM2., TIM3, TIMA 250 L
PWM.,

TIM1ComplementarySignals Jaf R} PWM F Mg, Al A2 %1% #2540, BLDC 48R

/* Time Base configuration */

TIM_TimeBaseStructure. TIM_Prescaler = 0;
TIM_TimeBaseStructure.TIM_CounterMode = TIM_CounterMode_Up;
TIM_TimeBaseStructure. TIM_Period = TimerPeriod;
TIM_TimeBaseStructure. TIM_ClockDivision = 0;
TIM_TimeBaseStructure. TIM_RepetitionCounter = 0;

TIM_TimeBaselnit(TIM1, &TIM_TimeBaseStructure);

/* Channel 1, 2 and 3 Configuration in PWM mode */
TIM_OCInitStructure. TIM_OCMode = TIM_OCMode_PWM2;
TIM_OCInitStructure. TIM_OutputState = TIM_OutputState Enable;
TIM_OCInitStructure. TIM_OutputNState = TIM_OutputNState_Enable;
TIM_OCInitStructure. TIM_Pulse = ChannellPulse;
TIM_OCInitStructure. TIM_OCPolarity = TIM_OCPolarity _Low;
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TIM_OCInitStructure. TIM_OCNPolarity = TIM_OCNPolarity _Low;
TIM_OCInitStructure. TIM_OCIdleState = TIM_OCIdleState_Set;
TIM_OCInitStructure. TIM_OCNIdleState = TIM_OCIdleState Reset;

TIM_OC1Init(TIM1, &TIM_OClInitStructure);

TIM_OCInitStructure. TIM_Pulse = Channel2Pulse;
TIM_OC2Init(TIM1, &TIM_OCInitStructure);

TIM_OCInitStructure.TIM_Pulse = Channel3Pulse;
TIM_OC3Init(TIM1, &TIM_OCInitStructure);

/* Automatic Output enable, Break, dead time and lock configuration*/
TIM_BDTRInitStructure. TIM_OSSRState = TIM_OSSRState_Enable;
TIM_BDTRInitStructure.TIM_OSSIState = TIM_OSSIState_Enable;
TIM_BDTRInitStructure.TIM_LOCKLevel = TIM_LOCKLevel_1;
TIM_BDTRInitStructure.TIM_DeadTime = 11;
TIM_BDTRInitStructure.TIM_Break = TIM_Break_Enable;
TIM_BDTRInitStructure.TIM_BreakPolarity = TIM_BreakPolarity_High;
TIM_BDTRInitStructure. TIM_AutomaticOutput = TIM_AutomaticOutput_Enable;

TIM_BDTRConfig(TIM1, &TIM_BDTRInitStructure);

/* TIM1 counter enable */
TIM_Cmd(TIM1, ENABLE);

/* Main Output Enable */
TIM_CtrlPWMOutputs(TIM1, ENABLE);

Fioe B L E N DI RE, AT LAZ% TIM_Base 6/, {8 H 21383047 T mg32f10x_tim.c. mg32f10x_rcc.c,
EVERN IR S . B X H5 2 TIM_OCInitStructure. TIM_OCMode = TIM_OCMode_Timing; PWM /&
PWMMode.

/*

TIM2 Configuration: Output Compare Timing Mode:

TIM2 counter clock at 12 MHz

CC1 update rate = TIM2 counter clock / CCR1_Val = 286.72 Hz
CC2 update rate = TIM2 counter clock / CCR2_Val =523.97 Hz
CC3 update rate = TIM2 counter clock / CCR3_Val =811.08 Hz
CC4 update rate = TIM2 counter clock / CCR4_Val = 1389.85 Hz
*/

/* Compute the prescaler value */
PrescalerValue = (uint16_t) (SystemCoreClock / 12000000) - 1;

/* Time base configuration */

TIM_TimeBaseStructure.TIM_Period = OXFFFFF;
TIM_TimeBaseStructure. TIM_Prescaler = 0;

TIM_TimeBaseStructure. TIM_ClockDivision = 0;
TIM_TimeBaseStructure.TIM_CounterMode = TIM_CounterMode_Up;

TIM_TimeBaselnit(TIM2, &TIM_TimeBaseStructure);
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/* Prescaler configuration */
TIM_PrescalerConfig(TIM2, PrescalerValue, TIM_PSCReloadMode_Immediate);

/* Output Compare Timing Mode configuration: Channell */
TIM_OCInitStructure. TIM_OCMode = TIM_OCMode_Timing;
TIM_OCInitStructure. TIM_OutputState = TIM_OutputState Enable;
TIM_OCInitStructure. TIM_Pulse = CCR1_Val;
TIM_OCInitStructure. TIM_OCPolarity = TIM_OCPolarity_High;
TIM_OC1Init(TIM2, &TIM_OCInitStructure);
TIM_OC1PreloadConfig(TIM2, TIM_OCPreload_Disable);

/* Output Compare Timing Mode configuration: Channel2 */
TIM_OCInitStructure. TIM_OutputState = TIM_OutputState_Enable;
TIM_OCInitStructure. TIM_Pulse = CCR2_Val,

TIM_OC2Init(TIM2, &TIM_OCInitStructure);
TIM_OC2PreloadConfig(TIM2, TIM_OCPreload_Disable);

/* Output Compare Timing Mode configuration: Channel3 */
TIM_OCInitStructure. TIM_OutputState = TIM_OutputState_Enable;
TIM_OCInitStructure. TIM_Pulse = CCR3_Val,

TIM_OC3Init(TIM2, &TIM_OCInitStructure);
TIM_OC3PreloadConfig(TIM2, TIM_OCPreload_Disable);

/* Output Compare Timing Mode configuration: Channel4 */
TIM_OCInitStructure. TIM_OutputState = TIM_OutputState Enable;
TIM_OCInitStructure. TIM_Pulse = CCR4_Val;

TIM_OCA4Init(TIM2, &TIM_OCInitStructure);

TIM_OC4PreloadConfig(TIM2, TIM_OCPreload_Disable);

/* TIM IT enable */
TIM_ITConfig(TIM2, TIM_IT_CC1 | TIM_IT_CC2 | TIM_IT_CC3 | TIM_IT_CC4, ENABLE);

/* TIM2 enable counter */
TIM_Cmd(TIM2, ENABLE);
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5.23. UART

B AR WA ThRE, R A MR ZERES, B rRIEEHIRE T UART B2 F & DMAFE L
FPi) readme.txt o, T RS MEFFHRISEIThRE. — G L2 UART _Printf XM G ke 1, 8 H 2 9K3h A2 T
mg32f10x_uart.c. mg32f10x_rcc.c. mg32f10x_gpio.c, iHVEEHINIKE) 1.
/* UART1 configuration */
UART_Delnit(UART1);
UART _InitStructure. UART_BaudRate = 115200;
UART _InitStructure. UART_WordLength = UART_WordLength_8b;
UART _InitStructure.UART_StopBits = UART_StopBits_One;
UART _InitStructure.UART_Parity = UART_Parity None;
UART _InitStructure. UART_AutoFlowControl = UART_AutoFlowControl_None;
UART_Init(UART1, &UART _InitStructure);
UART_FIFOCmd(UART1, ENABLE);
MR LA EACAD, R R S BOR A Ba ks BT SE BRI, SEBRAE A 51T DURYE GPIO BRI aa A M
R,
WA e G, AT DUE R printf kda it s D8R 1, EVER, (8 printf BRI 2 564# include <stdio.h>.
scanf("%d", &value); /L uart $¥E
printf("You enter is %d\n\n", value); /5 uart ¥

e
while(!(UART_GetLineStatus(UART1) & UART_LINE_STATUS_DR));
value = UART_ReadData(UART1); //iZHX uart 2(3&
UART_WriteData(UART1, value); //'5 uart £
while(!(UART_GetLineStatus(UART1) & UART_LINE_STATUS_THRE));

Hh T R A0 5 AL AR -
void UART1_IRQHandler(void)
{
uint8_t rbyte;
uint8_tint_id,;
int_id = UART_GetIntID(UART1);
if(int_id == UART_INTID_RDA)
{
rbyte = UART_ReadData(UART1);

rxBuffer[rxIndex++] = rbyte;
if (rxIndex >= 100) {
flag = 1;
rxIndex = 0;
}
}
else if (int_id == UART_INTID_THRE)
{
if (txIndex < sizeof(txBuffer)) {
UART_WriteData(UART1, txBuffer[txIndex]);
txIndex++;
}
else {
UART _ITConfig(UART1, UART_IT_THRE, DISABLE);
}
}
}
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5.24. USB

USB ZMERATHAL T 4 BN E S H R EIFR T, P TR AS R S A e b . BARRSEIL, 0 m] DAARYE a5
TP USB B842 N &N ANEFEF 1) readme.txt H 1 g, {5 H B3R 5h A7 T mg32f10x_anctl.c. mg32f10x_rcc.c.
mg32f10x_pwr.c. mg32f10x_gpio.c. usbd_user.c, 1&VEEAINIKE) 1.

USB CDC Echo

USE_HID Mouse

USE Mass Storage SPI_FLASH
USE_Mass_Storage SRAM

[ZEE]: 27/ 8/ MHS| 725 USB T #1055 229 SR s i Cid, AL CHY 7 i PR G 18 X R 17
FHIUSB 74,7k Code 77,

PAR 72 USB fMRIIEC B iitRE, & 2 4 1 Systick Bl TIM4, %@ £ — B i SCAFEAT LR B DT .

— MY
(e : ML E (RAEEH USB S i) 4 B AL

FCE KEIL LR T,
W, Options for Target Target 1'

Device ] Targzet ] Output ] Listing] User CAC++ lﬁ;sm ] Linker ] Debug ] Utilities

Preprocessor Symbaols

Define: |L|SE_5TD PERIPH_DRIVER]|

Undefine: |

L R
T2 SE I 8% (SysTick) ol 4 38 FH 52 I 2% (TIM4)

=. HH#HE
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2. fi2 & UsSB
a. f#fE USB [ SOF il

e

/

* @brief Connects the device to the USB host.
* @return None

void USBD_User_Connect(void)

1
/* Enable BMX1, GPIQA clock */
RCC_APB1PeriphClockCmd (RCC_APB1Periph_ BMX1 | RCC_APB1Periph GPIOA, ENABLE);
/* Configure the drive current of PAll and PAl12 */
GPIO DriveCurrentConfig(GPIOA, GPIO Pin_11 |GPIO Pin_12, @x83);
/* Configure PA1l and PA12 as Alternate function mode */
GPIO_Init(GPIOA, GPIO Pin_11 |GPIO Pin_12, GPIO _MODE_AF | GPIO_AF3);
USB->INTRUSBE = USB_INTRUSBE_RSTIE | USB_INTRUSBE_RSUIE | USB_INTRUSBE_SOFIE;
}

b. 7F usbd_user.c B E jmntTrim.h X1

#include "jontTrim.h"™

c. £ USBD_User_SOF % HiHF] CheckTune pR%%
void USBD User S50F (void)

{

- -CheckTune () ;

}

d. USB R IBT#E o A4t Sl 2 0 20 E B W 5 e o
e. HAMEREAFERLRETIE.

3. 7E main EREHE A jmntTriminit K%
int main (void)

{

- -MATHCLEConfig MHST 48MH=z ()
- jmonETrimTnit ()

FHREFEAE jmntTrim.h 34
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5.25. WWDG (HHOEITH)
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FATEILAE T WWDG a2 7 4t - dE AT A, 7 AT AR S SE R AR AT G B, 7585 #edsl STM32F10x
KA WWDG #1U61k ThEEACRS, {# F B I 3047 T mg32f10x_wwdg.c. mg32f10x_rcc.c, i vERARINIKsh 1.

I* WWDG clock counter = (PCLK(96MHZz)/4096)/8 = 2929.6875 Hz (~0.341 ms) */
WWDG_SetPrescaler(WWDG_ Prescaler_8);

/*
Enable WWDG and set counter value to 127, WWDG timeout = ~0.341 ms * 64 = 21.8 ms
In this case the refresh window is: ~0.341 ms * (127-80) = 16.027 ms < refresh window < ~0.341 ms *
64 = 21.8ms
*/
WWDG_SetWindowValue(80);
WWDG_Enable(127);

WWDG_SetCounter(127);

B LA T I B e DA~ EUE Dy 64 Z [ AT EAT Ay, HAR I [ WA Bl T BfE N T 84, M kAR

MR AR T 5, g AE IR A ) R[] [l 32 1T WWDG_SetCounter(x); BIAT .

T T R K 45 F AR -
void WWDG_IRQHandler(void)

{
WWDG_ClearFlag();

}
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6. lRA& 5

WA 1.01 (2022_0303) =W
1 [Hhs vt 5 72 5 & ¥ “LCD Driver™&1E 4“LED Driver” 2.2
2 |ADC B AL HEIE N ADC 15z H R Hi e £ FH AT o i o) R AR 5.2
3 |CMP AR IN CMP HLBE B R B, IR T e 2 10 5.3.1
4 |DCSS ¥t N DCSS Ik ek B 5.3.2
5 |DMAC #AFREAEIE I DMAC I R B AR 5.6
6 |EXTI BRI EXTI H b b8 B AR 5.7
7 |12C BRI I 12C i pR ERRAR 5.10
8 |12S BRI REAEIG N 12S v Wi o B 5.11
9 |IWDG #R A FEAE 1 I e S I 5.12
10 |PVD ¥AFFE T N PVD H W b8 U AR 5.15
11 |RTC ¥AFFL T IN RTC H I e HUiAR 5.18
12 |SPI AT F% R4 N2 55 Kt ok 5P A5 FH AT o W7 o A 5.20
13 |UART SR R AR 1 0132 5 S o K i) A5 P A v B b 5 Al 5.23
14 \WWDG #AHR R RGN 1460 v 17 B U 5.25
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