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2.2 AN

] 11 126 38 M DL i 4 A <

PPPEINME—4ME4ES, f5lll: ADC.

ARG PSR SC i 44 #B LL“se32fIxxx_” + “se32m1xxx_"E“SCDx1xx_"1E NIk, Hiltn:
sc32f1xxx_adc.c, sc32f1xxx_adc.h, sc32m1xxx _adc.c, sc32m1ixxx _adc.h.

RN T AR, e TS N T2 AN SO, R R SK SO e BT R AR S
FRREHE,

AMBE R A 44 LOZANME IR S I R RISk . AN IR 15— AN R SRR S B, filln:
SPI_SendData. fEREZT, HAVAAE—NTRIZ, FHULDRRIMEYE S F R B 0 HAD 4 .

ZONPPP_Initi £,  ThEe NItk /& PPP, f#idn: ADC_Init.

% NPPP_Delnitff sk ¥, IhRE AR AMEPPPIIFTA A7 s E 4, #l4n: RCC_Delnit.

HNPPP_Cmdi k%L, Thee NERESMZPPP, fFli1: PWM_Cmd.

% NPPP_ITConfigitsRi %, Thae i i sk 2k AE ok H 4N & PPPIW R IR, f1: TIM_ITConfig.

4 °NPPP_GetFlagStatusft] s&i%t, IhfE i & s e PPPEAR LA # 1 B 575, . UART_GetFlagStatus.

% NPPP_ClearFlag &%, Ihae MigsMEPPPHIFRENL, #ll: UART_ClearFlag.

2.3 JRiSHLN
i JREL

1E 30 Ese32f1xxx.h. SCDx1xx.h5sc32mxxxx.hF, A /REH 2 LT .
typedef enum{SC_FALSE=0, SC_TRUE=!SC_FALSE}boolType;

FREALRAS . PWOIRES . AORESHE LT -
typedef enum{SC_RESET=0, SC_SET=!SC_RESET}FlagStatus,|TStatus;

DhRERES 2 LA -

typedef enum{SC_DISABLE=0, SC_ENABLE=!SC_DISABLE}FunctionalState;

B RIRS o LR

typedefe num{SC_SUCCESS=0, SC_ERROR=! SC_SUCCESS]}ErrorStatus;
AR

FH PRy L I 48 7] AN AN R ET U5 1) 8- AN 2 ) 27 A7 88 o IR SBFRER BT 8 [7) 1 B8 45 K 5 4% N S B I 42 i) 25 A7
PGSR — X M

X AEsc32f1xxx.h. SCDx1xx.hEsc32mxxxx.hEL & 1 fr A M4 H| B 72 458, R SPIZF A7 48 454 (1) 75 B«

typedef struct

__ 10 uint32_t SPI_CON; /1< SPIControl register,  Address offset: 0x00 */

__ 10O uint32_t SPI_STS; [*1< SPIStatus register, Address offset: 0x04 */

__lO uint32_t RESERVED; /*I< Reserved, Address offset: 0x08 */

__ 10 uint32_t SPI_DATA,; /*1< SPIData register, = Address offset: 0x0C */

__ 10O uint32_t SPI_IDE; /1< SPlInterrupt /Dma Enable register, Address offset: 0x10 */

} SPI_TypeDef;
THAF A A A E I A AR AR AR S i 4 R . RESERVED 7R f B [X 45K

2.4 [EMHEXHER
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Table 2.2
sc32f1xxx_yyy.c/ ANEERIBRBIIE S, S T 1% AN RIE AP, sc32f1xxx/ sc32m1xxx / SCDx1xxAX,
sC32MIxXXX_yyy.c/ | iZAHFIC, yyyREINEAES . 1% 0 3L 1sc32f1xxx_yyy.h/ sc32mIxxx_yyy.h/
SCDx1xx_yyy.c SCDx1xx_yyy.h

sc32f1xxx_yyy.h/ HMBIEREN S S, LA AP E Lo

sc32m1xxx_yyy.h/
SCDx1xx_yyy.h

sc32f1xxx.h/ T 2 08 P S S B/ T R ) 2820 B e %%
sc32m1xxx.h/
SCDx1xx.h

SC_it.c/h TR 55 bR BRSO E, A TICHTAT IR S5 s, P T A BRAE I AT

3 BEFERBAMGE

1E TR 3¢ B SO e R 44 P SC32F 1 XXX _Lib/SC32M1xxx_Lib/SCDx1xx_Lib. K LLSC32F1 XXX A .

BiR B Bl i
SC32F1X¢X_Lib 2024/2/613:20 R

78 TR A R In #4422 SC32F 1XXX_Lib/SC32M1xxx_Lib/SCDx1xx_LibH Sk (g 4%, #54548 AlincSCE3% . User
AFRFCMSISIATR.

K3 options for Target Test! X

Devies | Target | Output | Listing| Vser  ©/C++ |Asn | Linker | Debug | Veilities|

Preprocessor Symbols
o
Define: [ Folder Setup ? X
Undefine: | Setup Compiler Inclide Paths DX T+
\FWLib\SC32F1XXX_Lib\inc
Language / Code Generation | \User\HeadFiles
I™ Execute-only Code I™ Strict ANSIC Wamings: [A1]|-\User
\Drivers
Optimization: | <default> - I~ Enum Container always int I |.\ops
[~ Optimize for Time I Plain Char is Signed m il \CMSIS
[ Split Load and Store Multiple ™ Read-Only Postion Independent e

[¥ One ELF Section per Function I Read-Wrte Position Independent m |

PR

hpd;f‘e” \FWWLD\SC32F 1XXX_Lib\inc:..\User\HeadFiles:..\User...\Drivers:..\Apps:..\CMSIS |
S

Misc [
Controls
Compiler  |-c93 < ~cpu Cortex-M0+ g 02 ~apcs=interwork -split_sections ~asm -intereave —asm
control  (\\" | ../FWLib/SC32F1XXX_Lib/inc -| ../User/HeadFiles -| ../User | ../Drivers - ../Appg
OK I Cancel
o | cad Defaults Help | [
(= D
AE R PN RN [ A
) STOP_IDLE WakeUp_Examp = | 7] # functionalities of the GPIO peripheral.
+ . 8 *
@ ] RCC_SystemClockConfig.c 9 PR RARPARRPA
@ ] I1AP_ReadUID.c 10 * @attention
11 *
4 Drivers 12 | #1,This software iz supplied by SinOme Wicroelectronics Co.,Ltd. and is only
=5 FWLib 13 *intended for use with SinOne products. No other uses are authorized. This
i j 331 d 14 *software 1z owned by SinOne Microelectronics Co.,Ltd. and 1s protected under
0 Scsr oo adc.c %g *.?l]f}.appl;cahle l.lralw:j 1nc%ud1ng_gmpyr1gh‘; laws. i .
¥ sc32fTx0cx_btm.c *2, The software which is for guidance only aims at providing customers with
) sc3ft 17 *coding information regarding their products in order for them to save time.
E Seacthxxx_cmp.c 18 *4s a result, SinOne shall not be held liable for any direct, indirect or
) sc32flxxx_cre.c 19 *consequential damages with respect to any claims arising from the content of
1 sz B 20 *such software and/or the usze made by customers of the coding information
2 SCaol o dma.c 21 *contained herein in connection with their products.
I # ] sc32flxxx_gpio.c 22 P shod @ .
——m 23 * COPYRIGHT 2024 SinOne Microelectronics
+) sC XXX_lap.c 24 *f
1 ] sc32flaxx_int.c gg ;
Trcimes /
8 [ sc32fhoox_led.c 27 | #include *sc232flxxs] gpio.h”
7 ) sc32flocx_led.c 23 #include "sc32.h
5] sc32flxxx_ledpwm.c 30 = EddL0ZI OUD SCJ2L IRK%_oLAPEriph_DI1ver
r
+ ] sc32floo_option.c gé :f@‘
22 sc32fhoo_pwm.c 33
34 B /** @defgroup GPIO
Rl se32fToox_pwr.c 35 * @rief GPIO driver modules
4 ) se32Flxxx_rec.c g? *f@[
*
# ] sc32flxxx_spi.c g L’
R L T 39 [ /%% @deferoun GPTO Functions

L FH Tl 7 P R 5P ST P B AR SR B SRS A
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= User 4 // Function Contains the MCU initialization function and 1ts H file
5-E main.c 5 // Instructions :
. 6 fff A0 0 0 0 0 00 0 0 Ok
w1 SC_tc 7
- 8 C#ifndef _SC_INIT H_
£ SClnit.c 9 | #define _SC_INITH_
a3 SysFunVarDefine.c 10 m m
4 _] CallBackFunction.c :é IH”” lude “5c32_conf, b |
# _] CompCtriDefine.c 13 | void SC_Init(veid):
B 14 | void SC_NVIC_Init (void):
%] system_sc32fhaox.c 15 | void SC_SYSTICK_Init (void):
- 3 Apps 16 | void SC_RCC_Init (veid):
17 | woid SC_OPTION_Init (woid) .
# L] GPIO_InputOutput.c 18 | void SC_GPIO_Init (void) :
ADC SingleC ion. 19 | void SC_UARTO_Init (void):
20 ADC Single onversien-c 20 | void SC_UART1 Init (void):
R | ADC_CycleConversion_DM 21 | void SC_UART2_Init (void):
5 ) BTM Base.c 22 | vorg TR i vl

T, e ont P R
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BEr: EEEREH

4 ADC EErRE

FE5SC32 % %ARM Cortex-M0O+ MCU#2ft— /N £ i AD CiZ ViR 3 BB KL 4 2% . g8 18 1Y A/D 5 3 T £F B IR
RSP T 34T . #£76SC32F15XX. SC32R601. SC32M1XXX. SCDX1XX. SC32R602 % %45 i@ i [t A/D

PATHRFE . XCRAERE S, Al R 58 I A/D R AT BRI . ADCIR 25 RAF it 41— A I 32 Hedfe =7 A7 4%

o
41 ADC FREH

ADC Z{7-8845#), ADC_TypeDef, 731 “sc32f1xxx.h”d 5 L

typedef struct

__l0O uint32_t ADC_CON;
__lOuint32_t ADC_STS;
__ |0 uint32_t ADC_VALUE;
__ 10 uint32_t ADC_CFG;

} ADC_TypeDef;

fE—LeM 541 (SC32F15XX. SC32R601. SC32M1XXX. SCDX1XX. SC32R602) HE Xt :

typedef struct

__ 10O uint32_t ADC_CON;
__ 10 uint32_t ADC_STS;
__ 10 uint32_t ADC_VALUE;
__l0Ouint32_t ADC_CFG;
__ IO uint32_t ADC_TH_CFG;
__ IO uint32_t ADC_LOWTH,;
__l0O uint32_t ADC_UPTH,;
__lOuint32_t ADC_IDE;
__lOuint32_t RESERVEDO;
__ IO uint32_t ADC_SQCNT;
__lOuint32_t ADC_SQO;

} ADC_TypeDef;

ADC #1748 KM%
Table 4.1

A7 A ik

ADC_CON

ADCH | & 17 %

ADC_STS

ADCH EAREANL Z5 77 2%

ADC_VALUE

ADCH AU =5 17 &%

ADC_CFG

ADC# 14 8 25 1758

ADC_TH_CFG

ADCith i [ £ 1 BE %7 77 &%

ADC_LOWTH

ADCI{E PR 5 B 75 f7 #s

ADC_UPTH

ADCH{H I fR 15 & 5 177 %%

ADC_IDE

ADCH W fil i =7 17 &

ADC_SQCNT

P2 B8 Hk B A A A

ADC_SQ0

ADCF 5| W B & 7o

4.2 ADC BEHEREFFE

Table 4.2

CikiE2

[

ADC_Delnit

ADCHiR A A7 s B A A E

ADC_Init

MR 95 ADC_InitStruct H55E FIZHAI4a LML ADCx )% 17 4%
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ADC_Structlnit &8 ADC_InitStruct H1 (15— M SHHZ A EHIEA
ADC_Cmd fil e Bl 2K HESR € IADC
ADC_ConvModeConfig fil B AD C I % 455X
ADC_SetChannel fic B AD Cit N Jd i
ADC_GetChannel FRELADCHi \ i i
ADC_SoftwareStartConv ffREB#E K RETR 2 [ ADC 3 PFEE 3 3 D RE
ADC_GetConversionValue IR [l B — 1 ADCX ) e 45
ADC_ITConfig fRE Bl R HESR E H) ADC [t
ADC_GetFlagStatus T AEE ADC WM IXE S &
ADC_ClearFlag Ik ADCx HIf; A B bR AL
ADC_DMACmd fliRE Bl R RESR € HY ADC HIDMA i 3k
ADC_SequenceChannelConfig fic B ADC 7 §1) KA 38 471 1 B
ADC_SequenceGroupConfig fic. & ADC 7 51 KR B AR A S B
ADC_SetThresholds Bc BADCHY b IR BI{H
ADC_ThresholdsChannelConfig e ADCIIE 5 {H
ADC_SampleModeConfig fic & ADCHI R FERR
ADC_SetDoubleSample fic. B ADCXUCR A i i
ADC_PWMTrigSQConvCongfig {fEEADCRFET HIn
ADC_RrigOutCongfig fic B PWMfih i ADC 3 F1 il & 39S 5 i H a7
ADC_GetDSConversionValueA IR [ AD CRUR A I 18 AR % e 45 2R
ADC_GetDSConversionValueB I [F] AD A A A B ) 4% #i 25
4.3 ADC FEfEREER (ANSEESHRAR SRR
ADC_Delnit
Table 4.3
AHZ, ADC_Delnit
BRI KR Y void ADC_Delnit(ADC_TypeDef* ADCXx)
DhfedtiiR ADCHH KA f7-3s B AL BB (E
NS ADCx: 1%#% ADC 4hi
AR I
i 7= 191

I* ADCEF A7 AL */
ADC_Delnit(ADC);

ADC _Init
Table 4.4
B ADC_|Init
BR 5 5 A void ADC_Init ( ADC_TypeDef* ADCx, ADC_InitTypeDef* ADC_InitStruct )
et i #% ADC_InitStruct H455E FIZEWI4G L4 % ADCx 77 7748
HIANSH ADCx: &+ ADC 4Mx
MANSH2 ADC_InitStruct: 51454 ADC_InitTypeDef fif%F, & T H55E4M% ADC IR B 15 5
iR [E{E G

ADC_InitTypeDef

ADC_InitTypeDef & X+ 3 ff*sc32f1xxx_adc.h”. “sc32m1xxx_adc.h”"5“SCDx1xx_adc.h”:
typedef struct

uint16_t ADC_ConvMode;
uint32_t ADC_Prescaler;
uint32_t ADC_EAIN;
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uint32_t ADC_VREF;
} ADC_InitTypeDef;

ADC_InitTypeDef & X T f“sc32m1xxx_adc.h” 5“SCDx1xx_adc.h”:
typedef struct
{
uint32_t ADC_EAIN;
uint32_t ADC_VREF;
uint16_t ADC_ConvMode;
uint16_t ADC_SPMODE;
uint16_t ADC_Prescaler;
} ADC_InitTypeDef;

ADC_ConvMode

ADC_ConvModei% EADC TAFfE B IR E G L X, Z[#Table 4.5381F1X S5 B A B .
Table 4.5

ADC_ConvMode A
ADC_ConvMode_Single ADC TAEAE HLIR 45 20
ADC_ConvMode_Continuous ADC TAEfE S A
ADC_ConvMode_Sequence ADC TAEAE 7 51 KA AR 2
ADC_SPMODE
ADC_SPMODE# BEADCK##1 3, [ Table 4.6k X M SHHI A WA -
Table 4.6
ADC_SPMODE iR
ADC_SampleMode_Single ADC TAEfE L RAFAE
ADC_SampleMode_Double ADC TAETE SRR

ADC_ Prescaler
ADC_Prescalerix BADCHRALRf 0], Z[iTable 4.7k 53X NS E AT E A -

Table 4.7
ADC_Prescaler ity
ADC_Prescaler_3CLOCK ADCRFERT 5] 2134 R G g
ADC_Prescaler_6CLOCK ADCRFF ] [8] 2161~ F Gt b
ADC_Prescaler_9CLOCK ADCRFERT (8] 2499 R Gi 0 B
ADC_Prescaler_16CLOCK ADCRA I 8] 21161 2 Gt
ADC_Prescaler_32CLOCK ADCRFERT 5] 4132/ R Gl 4
ADC_Prescaler_15CLOCK ADCR AL [8] 21154 R G
ADC_Prescaler_30CLOCK ADCRFERT (8] 2304 R4t 4
ADC_Prescaler_60CLOCK ADC A 8] 21601 2 Gt
ADC_Prescaler_120CLOCK ADC RFERS 8] 21120 R Gl %
ADC_Prescaler_480CLOCK ADC AL [8] 214801 2 G
ADC_EAIN
ADC_EAIN# EADCHfi NidiE, Z[#Table 4.8315 X NS H ) I B «
Table 4.8
ADC_EAIN filiid
ADC_EAIN_Less TeAhEADCHT N
ADC_EAIN_0 AINONADCHi N
ADC_EAIN_1 AIN1JADCHi A
ADC_EAIN_2 AIN2HADCHIA
ADC EAIN_3 AIN3NADCHiI A
ADC _EAIN 4 AIN4 HADCHI A
ADC_EAIN_5 AIN5 HADCHiI A
ADC_EAIN_6 AING NADCHII A
ADC _EAIN_7 AIN7 NADCHiI A
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ADC_EAIN_8 AIN8 NADCHii A\
ADC_EAIN_9 AIN9 JADCHiii A
ADC_EAIN_10 AIN10ADCHi N\
ADC_EAIN_11 AIN115ADCHiI A
ADC_EAIN_12 AIN125ADCHiI A
ADC_EAIN_13 AIN1345ADCHiI N
ADC_EAIN_14 AIN14 ADCHi N\
ADC_EAIN_15 AIN155ADCHi A
ADC_EAIN_16 AIN16 5ADCHi A
ADC_EAIN_17 AIN17 4ADCHi N
ADC_EAIN_All B AINx35 9 ADCHi A\
ADC_VREF
ADC_VREF¥%EADCIHZ % i, ZiTable 4.95%#3 XS5 Fi A 7 -
Table 4.9
ADC_ VREF ik
ADC_VREF_VDD ADCZ%% HiJ£ NVDD

ADC_VREF_2_048V

ADCZ7% i [k N R HETFI ) 2.048V

ADC_VREF_1_024V

ADCZ7% i [k N R HETI () 1.024V

ADC_VREF_2_4V

ADCZ % HL 5 WA B HERX12.4V

ADC_RefSource VDD

ADCZ% i [k VDD

ADC_RefSource_VREF

ADCZ%5 Hi [ BRI HE IR

fiE P 7= 51

/* #R ¥ ADC _InitStruct #4851 ZE I 451LADC */

ADC_InitTypeDef ADC_InitStruct;
ADC_InitStruct. ADC_EAIN = ADC_EAIN_7;
ADC _InitStruct. ADC_ConvMode = ADC_ConvMode_Single;
ADC_InitStruct. ADC_VREF = ADC_VREF_2_4V;
ADC_InitStruct. ADC_Prescaler = ADC_Prescaler 6CLOCK; //ZKAET 8] 2416/ & St
ADC_Init(ADC,&ADC_InitStruct);

ADC_Structinit

Table 4.10
PR 4 ADC_ Structlnit
R E T void ADC_ Structlnit(ADC_InitTypeDef* ADC_InitStruct)
Thaefik 8 ADC_InitStruct H1 {15 — NS HIL G HIEA
WMAZH ADC _InitStruct: {5454 ADC_InitTypeDef (1484, fiv1ah1k
AL i

ADC_InitStruct

ADC_InitStruct ] i i k44 {E 4N Table 4.11 7~ .

Table 4.11

Jl

A E

ADC_ConvMode

ADC_ConvMode_Single

ADC_Prescaler

ADC_Prescaler 3CLOCK

ADC_EAIN ADC_EAIN_Less

ADC_VREF 27 i JEVDD

ADC_SPMODE ADC_SampleMode_Single
i I 451

/* 7 ADC_InitStruct HIEE— NS EHE A EIEN ¥/

ADC_InitTypeDef ADC_InitStruct;
ADC_ Structlnit(&ADC_InitStruct);
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ADC _Cmd
Table 4.12
R4 ADC Cmd
R R T void ADC_Cmd(ADC_TypeDef* ADCx, FunctionalState NewState)
Difedtiig e K RedE € ADC
HIANSH ADCx: i ADC #hik
MANSH2 NewState: ADCIjRE A /2% M, FIHU{ESC_ENABLEESC_DISABLE
A EILEN 7
SR

I* {$iseADC T B */
ADC_Cmd(ADC,ENABLE);

ADC_ConvModeConfig

Table 4.13
R4 ADC_ConvModeConfig
PREUR T void ADC_ConvModeConfig(ADC_TypeDef* ADCx, ADC_ConvMode_TypeDef
ADC ConvMode)
Dhfe ik fic B ADCH % 4 A5 20
NSy ADCx: 1%+ ADC 4t
MNSH2 ADC_ConvMode: ADCH##uik
IR [Al I
S FH =151

I* BC B ADC N B I it X */
ADC_ConvModeConfig(ADC, ADC_ConvMode_Single);

ADC_SetChannel

Table 4.14
R4 ADC_SetChannel
R R T void ADC_SetChannel(ADC_TypeDef* ADCx, ADC_ChannelTypedef ADC_Channel)
Thaefhid 1ic. E AD Cit N il 1
HNZH1 ADCx: 4% ADC 4hi
MNZH2 ADC_Channel: ADCHi N J#iE %k %
IR [l 4E i
ADC_Channel
Z¥ADC_Channel 55 T iliid B 3ADC_SetChannelsk ¥ B ) ADC ifii&. Table 4.15%1%¢ 7 ADC_Channel A H{
1R -
Table 4.15
ADC_Channel ik
ADC_Channel 0 % FADCIEIEO
ADC_Channel_1 P PEADCIEIE 1
ADC_Channel_2 ik PEADCIEIE2
ADC_Channel_3 % PADCIEIE3
ADC_Channel_4 % FEADCIEIE4
ADC_Channel 5 % PEADCIEIES
ADC_Channel_6 % PEADCIEIEG
ADC_Channel 7 % FADCIHIET
ADC_Channel_8 % FADCIHIES
ADC_Channel_9 1 PEADCIEIE9
ADC_Channel_10 1% #ADCIEIE10
ADC_Channel_11 % PADCIEIE 11
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ADC_Channel_12 % FADCIHIE12
ADC_Channel_13 % PADCIHIE3
ADC_Channel_14 FADCIHIE 14
ADC_Channel_15 % FADCIHIE15
ADC_Channel_16 % ADCIHIE16
ADC_Channel_17 % PADCIEIE7
ADC_Channel VDD_D4 ADC#i X\ N1/4 VDD
ADC_Channel_OP ADCH%ii N\ HOP
ADC_Channel_TEMP ADCHii A NTEMP
A8 71

/* e B AIN9 A AD Ciy N JdiE */
ADC_SetChannel(ADC,ADC_Channel_9);

ADC_GetChannel

Table 4.16
R4 ADC_GetChannel
PREUR T ADC_ChannelTypedef ADC_GetChannel(ADC_TypeDef* ADCx)
Dhfedtiik FRHUAD CHai N\ 8 i
NS HL ADCx: i%£#%ADC #h%
IR [Al ADCifi 1 A
i 7= 191

I* 34T ADCH 4 NiHIE 1Y */
ADC_ChannelTypedef ADC_Channel;
ADC_Channel = ADC_GetChannel(ADC);

ADC_SoftwareStartConv

Table 4.17

R4 ADC_SoftwareStartConv
PRIEUR B void ADC_SoftwareStartConv(ADC_TypeDef* ADCx)
Dife ik fHREEN# K REFE 2 [ ADC I3 1F 46 J5 3 T e
LIPNE ADCx: i£#%ADC #M¥%
IR A G

f 7= 191

I* ADCTF U fih % */

ADC_SoftwareStartConv(ADC);

ADC_GetConversionValue

Table 4.18
R4 ADC_GetConversionValue
PR T uint16_t ADC_GetConversionValue(ADC_TypeDef* ADCx)
DhRediR IR [\ F i — Kk ADCX % e 45 5
MAZH ADCx: i%#¥ ADC 4hist
i [aE Bl — I ADCx [ 4 45
18 71

1* 3RAF 1R Bl 5 dfe— RAD C IR e 4 45 51 */
uint16_t ADC_Value;
ADC_Value = ADC_GetConversionValue(ADC);

ADC_ITConfig
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Table 4.19
R4 ADC_ITConfig
R T void ADC_ITConfig(ADC_TypeDef* ADCx, uint16_t ADC_IT, FunctionalState NewState)
DhRetthiR ffiReEL#H JCRede 1) ADC 1+
WmAZH ADCx: i&#% ADC 4MX
LN = ADC_IT: ADCHWriER, & X/EADC_IT_TypeDefh
MANSH3 NewState: ADCH T /55 1]
IR [AE o
ADC _IT
ADC_IT mJ AR A e B8 ADC Hlli. ZiTable 4. 203k X NS HMFTA K51 . -
Table 4.20
ADC_IT e
ADC_IT_ADCIF ADCH Wi 3R
ADC_IT_INTEN TR SRk CPU ) i i 42 il 132
ADC_IT_EOCIE ADC (HF— )% 4 58 b Wl e

ADC_IT_EOSIEO

J BIORAE+ 4 58 Jl b Wit SR Ao

ADC_IT_EOSIE1

B RAE+ e 52 Jl Wi SR Ao

ADC_IT_EOSIE2

JPPU2SRAE+ 54 58 P BT SR AL

ADC_IT_EOSIE3

JPBUBRAE+ L4 58 P BT SR AL

ADC_IT_UPTHIE

BB P R RE A

ADC_IT_LOWTHI

E N BB b W RE AL

15 FH 71
[* {dEEADCH i */
ADC_ITConfig(ADC,

ADC_IT_ADCIF,ENABLE);

ADC_GetFlagStatus

Table 4.21

R4 ADC_GetFlagStatus

R ETE FlagStatus ADC_GetFlagStatus(ADC_TypeDef* ADCx, uint16_t ADC_FLAG)

Theedtiik Ki#fae ADC prEf kB 5 &

WANSH ADCx: #H ADC #hi

WNSH2 ADC_FLAG: #5E Tk A ffbr &AL

IR [l{E ADCHr EAIRAE

ADC_FLAG
Table 4.22%; 1 Y ADC_FLAGI)H .
Table 4.22

ADC_ FLAG Rk
ADC_Flag_ADCIF ADC#% ¥ 5¢ i/ Fh Wi >R A b
ADC_Flag_EOSIFO 7B 0K+ 45 58 plibr 6 AT
ADC_Flag_EOSIF1 J 51 SR+ 46 58 1L 75 41
ADC_Flag_EOSIF2 JF 51 2R+ e 46 58 1L 75 41
ADC_Flag_EOSIF3 7B 3R+ 4 58 libn G AL
ADC_Flag_BUSY fii - firh )k ADCARZS AL
ADC _Flag UPTHIF b BB AR E AL
ADC_Flag_LOWTHIF N B AE S AR A
ADC_Flag_OVERRUN Joik Ky AR SR R AR di bR AT

fiE P 7= 1)

I e BADCHREM R E S 7 */
FlagStatus ADC_Status;
ADC_Status = ADC_GetFlagStatus(ADC, ADC_Flag_ADCIF);
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Table 4.23
PR ADC_ClearFlag
E void ADC_ClearFlag(ADC_TypeDef* ADCx, uint16_t ADC_FLAG)
ThRedk TR ADCx HIFF AL FE bR AT
LN 2l ADCx: i&#% ADC 4hik
MANS%2 ADC_FLAG: #85EHiaMIbs £, 2 XIEADC_FLAG_TypeDeft:
R [EME 7
8 7w 191

I*iEFRADCHRENY
ADC_ClearFlag(ADC, ADC_Flag_ADCIF);

ADC_DMACmd
Table 4.24

R ADC_DMACmMd

R R T void ADC_DMACmMd(ADC_TypeDef* ADCx, FunctionalState NewState)

BRI ipaN fHRES# R BEFR 1) ADC [YIDMA i 3K

N2 ADCx: i%£#%ADC #M%

MANSH2 NewState: ADC [{JDMA i3RI 7 /5% 1]

AL EN 7

i 7= 191

[*fGEADC ff)DMA i >R*/
ADC_DMACmMdJ(ADC, ENABLE);

ADC_SequenceChannelConfig (i&f SC32F15XX. SC32R601. SC32M1XXX. SCDX1XX.

SC32R602 %7%1)
Table 4.25
R4 ADC_SequenceChannelConfig
R R void ADC_SequenceChannelConfig(ADC_TypeDef* ADCx,ADC_SQRank_Typedef
ADC_SQRank,ADC_ChannelTypedef ADC_Channel)
Dhfe ik e B ADCRAE 75145 5 ik %
NS ADCx: i%£#£ADC #hik
WNZ¥2 ADC_SQRank: ADCXFF 755 k%
NS ADC_Channel: ADCiEiEi%##
i [AME y
ADC_SQRank

ADC_SQRank UL HRIEFADCKRFIEFHIE 5. S Table 4. 263/ 1F X NS HIM A KT . »
Table 4.26

ADC_SQRank ik

ADC_SQRank_0 ADC J7%1ii#iE0
ADC_SQRank_1 ADC J7 %1/ if1E 1
ADC_SQRank_2 ADC |7 1| i8iE2
ADC_SQRank_3 ADC J7%1)i#iE3
ADC_SQRank_4 ADC J7%|iiiE4
ADC_SQRank_5 ADC J7%1j@1E5
ADC_SQRank_6 ADC J771j#16
ADC_SQRank_7 ADC J741iEiE7
ADC_SQRank_8 ADC J7%1)i#iE8
ADC_SQRank_9 ADC J7%1j@1E9
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ADC_SQRank_10 ADC J7413#IE10
ADC_SQRank_11 ADC J7%1)i#iE 11
ADC_SQRank_12 ADC J7%1/iliiE12
ADC_SQRank_13 ADC J741i#iE13
ADC_SQRank_14 ADC J741i#iE 14
ADC_SQRank_15 ADC J7%1)i#iE 15

2% ADC_Channel 1&5¢ T iliid i $ADC_SetChannel>k X & ) ADC ifiiE. Table 4.15%1%¢ 7 ADC_Channel A] it
HULIER

A8 71

I* ADCREEFFHIME T ik */

ADC_SequenceChannelConfig(ADC, ADC_SQRank_0, ADC_Channel_0);

ADC_SequenceGroupConfig(:&F SC32F15XX. SC32R601. SC32M1XXX. SCDX1XX.

SC32R602 %51)
Table 4.27
BRI % ADC_SequenceGroupConfig
PREUR T void ADC_SequenceGroupConfig(ADC_TypeDef* ADCx,uint8_t SQStr,uint8_t SQCnt)
Dhfe ik e EADCF A1 R AL B AR AL S
NS H1 ADCx: i%£#%ADC #M%
WmAZH2 SQStr: H T ¥ E & 7 A B UR BN 45 DS
WMANZH3 SQCnt: SKAEF 51 R AEA KL
IR BME o
S FH 7~ 151

I* ADCHC & ADCFF FI R FEAL EATRFE S %/
ADC_SequenceGroupConfig(ADC, ADC_SQGroup_0,0x04 ,0x04);

ADC_SetThresholds(i& A SC32F15XX. SC32R601. SC32M1XXX. SCDX1XX. SC32R602

#3)
Table 4.28
R4 ADC_SetThresholds
REURTE void ADC_SetThresholds(ADC_TypeDef* ADCx, uint16_t HighThreshold,uint16_t
LowThreshold)
DhRE ik wE LN IRBE
N ADCx: it ADC 4hix
MANZS%2 HighThreshold: ¥ & IR {4
MANSH3 LowThreshold: %% {4
R[5 E 7
it I 7491
I* ¥ B LR IRBIME

ADC_SetThresholds(ADC,0xFF,0x00);

ADC_ThresholdsChannelConfig(i&FH SC32F15XX. SC32R601. SC32M1XXX. SCDX1XX.

SC32R602 %7%1)
Table 4.29
R4 ADC_ThresholdsChannelConfig
PR T Void ADC_ThresholdsChannelConfig(ADC_TypeDef* ADCXx, uint32_t
ADC Thresholds Channel, FunctionalState NewState)
BPILGIERT1paN o fi 308 T FH A T e
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HWINSH ADCx: 4 ADC 7k

MANSHR2 ADC_Thresholds_Channel: i&FJF )5 H1EIhfE

MANSH3 NewState: ADCIHIE 1 H BI{H T Re DhRe - Ja /25, T HUEENABLEEDISABLE
IR [EME 7

ADC_Thresholds_Channel
ADC_Thresholds_Channel 7] DL RiL#FADCEKALFAIE 5. ZTable 4.303k45 X NS #01) Fir A B i

Table 4.30

ADC_Thresholds_Channel iR
ADC_Thresholds_Channel_Less ADC [ 1 PR i 8 18
ADC_Thresholds_Channel_0 ADC [ {H R il 38350
ADC_Thresholds_Channel_1 ADC 5] {F FIR i) i85 8 1
ADC_Thresholds_Channel_2 ADC 5] {EL R il il 16 2
ADC_Thresholds_Channel_3 ADC &8 R i@ IE 3
ADC_Thresholds_Channel_4 ADC [ {H I il 18 i 4
ADC_Thresholds_Channel_5 ADC 5] L B il i 16 5
ADC_Thresholds_Channel_6 ADC 5] {EL R il i 156
ADC_Thresholds_Channel_7 ADC {8 fR | EiE7
ADC_Thresholds_Channel_8 ADC {8 R | EiE8
ADC_Thresholds_Channel_9 ADC 5] {E BR il i 159
ADC_Thresholds_Channel_10 ADC B {H FR ] 3@3E 10
ADC_Thresholds_Channel_11 ADC [] {H I il 188 38 11
ADC_Thresholds_Channel_12 ADC [ PRI EIE12
ADC_Thresholds_Channel_13 ADC [ {H B i 335 13
ADC_Thresholds_Channel_14 ADC [ {H B ] 1 3 14
ADC_Thresholds_Channel_15 ADC [ {H B il E@E 15
ADC_Thresholds_Channel_ALL ADC [ {f PR i B TEALL

8 7l

/R E R BE ¢

ADC_ThresholdsChannelConfig(ADC, ADC_Channel_0, ENABLE);

ADC_SampleModeConfig(i&H SC32M15XX, SCD515X, SCD315X, SC32R602)

Table 4.31
pRE4 ADC_SampleModeConfig
R void ADC_SampleModeConfig(ADC_TypeDef* ADCx, ADC_SampleMode_TypeDef
ADC SampleMode)
DyReftik B & ADC 1) LAERFERL
HNSH A ADCx: 4% ADC 4hik
HWINSHL 2 ADC_SampleMode: ADC ¥FfJ7 ik #%
IR [l 4B .
ADC_SampleMode fJ L4l it i ${ADC_SampleMode_TypeDefk #% & [ ADC KAt /7. Z [ Table 4.63K13iX 4
SR T A .
s 7 1)
/* Be B ADC Y HLRFERE L ¥/

ADC_SampleModeConfig(ADCx, ADC_SampleMode_Single);

ADC_SetDoubleSample(i&H SC32M15XX, SCD515X, SCD315X, SC32R602)

Table 4.32
ERe4 ADC_SetDoubleSample
BRE R T void ADC_SetDoubleSample(ADC_TypeDef* ADCx, ADC_ChannelATypedef
ADC_ChannelA,ADC_ChannelBTypedef ADC_ChannelB)
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ThRed ik fi. & ADC XURAE I iE

MNSHA ADCx: i£#ADC 4%

MANZH 2 ADC_ChannelA: XUfiE A BBk
MINSH3 ADC_ChannelB: XUfiE B il
IR [FI{E T

ADC_ChannelA

ADC_ChannelA 7] LLFHRIGFXCKF: ADC AifiiE .

Table 4.33

ZiTable 4. 333/ G X NS HAI A KT - -

ADC_ChannelA

s

ADC_ChannelA_0

ADC % \iiH 0

ADC_ChannelA_2

ADC % \iliH 2

ADC_ChannelA_4

ADC % \iliH 4

ADC_ChannelA_6

ADC % \iliH 6

ADC_ChannelA_8

ADC % \iliH 8

ADC_ChannelA_10

ADC % \iliE 10

ADC_ChannelA_12

ADC % \iliE 12

ADC_ChannelA_14

ADC % \iliH 14

ADC_ChannelA_VDD D4

ADC #i \jii i VDD_D4

ADC_ChannelB

ADC_ChannelB 7] EAHRIE£XCRAE ADC Bidil .

Table 4.34

ZiTable 4. 343G XN SHHI A KT . ©

ADC_ChannelB

iR

ADC_ChannelB_1

ADC % \iiE 1

ADC_ChannelB_3

ADC i \iliH 3

ADC_ChannelB_5

ADC fii \i#iH 5

ADC_ChannelB_7

ADC fii N3 7

ADC_ChannelB_9

ADC i \iliE 9

ADC_ChannelB_11

ADC i N\l 11

ADC_ChannelB_13

ADC % \iliiE 13

ADC_ChannelB_15

ADC % \iliiE 15

ADC_ChannelB_TEMP

ADC i \ilii TEMP

A5 F 7~ 131

2 ITSC32Z F ARM Cortex-M0+ MCU 44 4 F F 4

[* {EREADCXUKFEEE, HIEA%LFADC_ChannelA 0, i#i&EBi%&#ADC_ChannelB_1 */
ADC_SetDoubleSample (ADC, ADC_ChannelA_0, ADC_ChannelB_1);

ADC_PWMTrigSQConvCongfig(i&f SC32M1XXX. SCDX1XX. SC32R602)

Table 4.35
PR A 4 ADC_PWMTrigSQConvCongfig
BRI void ADC_PWMTrigSQConvCongfig(ADC_TypeDef* ADCx,ADC_SQGroup_Typedef
ADC_SQGroup,FunctionalState NewState)
e fitid 12 ADC KH)F 751 n
MWNSHA ADCx: iL#% ADC 4hi%
WNBH 2 ADC_SQGroup: ADC A 751 41 %k
MNSH 3 NewState: ffift ADC 3%l n
A EIEI: N I

ADC_SQGroup

ADC_SQGroup A PA\FRIEFRADCRIEFF. SliTable 4.365% 15X NS AT H A .

Table 4.36
ADC_SQGroup Eiip
ADC_SQGroup_0 ADCF%14H0
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ADC_SQGroup_1 ADC/J7 %1201

ADC_SQGroup_2 ADCJ7 %1142

ADC _SQGroup_3 ADC/F414H3
i 7491

I fiEADCF 511 */
ADC_PWMTrigSQConvCongfig(ADC, ADC_SQGroup_1, ENABLE);

ADC_RrigOutCongfig((&F SC32M1XXX. SCDX1XX. SC32R602)

Table 4.37
oA 4 ADC_RrigOutCongfig
PR T void ADC_RrigOutCongfig(ADC_TypeDef* ADCx,ADC_TriggerOut_TypeDef ADC_TriggerOut)
ThRedt ik B & PWM fil )k ADC J7 41 fiih K 30 245 5 i i 4
BNSH 1 ADCx: iL#% ADC 4hix
MINSH 2 ADC_TriggerOut: PWM fil % ADC 54134 Y42 5 i % B A7
AEIE (S 7

ADC_TriggerOut
ADC_TriggerOut ] DL KL & PWMfih & ADC- ¥l ik il 5 55 . S Table 4.383k-1F X M S KB

=
Ulo

'~

Table 4.38
ADC_TriggerOut R
ADC_TriggerOut_Less PWM fili &% ADC 751, fil & IR A5 5 A
ADC_TriggerOut_0 PWM fiii % ADC J3 %1, filk 1445155 M ADC_trigger0 % th
ADC_TriggerOut_1 PWM fili ) ADC 751, filtki 15155 M ADC_trigger1 %t}
A5 F 7~ 131

1* B B PWMfih & ADC Y 41l fih /121 445 5 ADC_trigger1 it */
ADC_RrigOutCongfig(ADC, ADC_TriggerOut_1);

ADC_GetDSConversionValueA(iZH SC32M15XX, SCD515X, SCD315X, SC32R602)

Table 4.39
R4 ADC_GetDSConversionValueA(ADC_TypeDef* ADCx)
R ESIA uint32_t ADC_GetDSConversionValueA(ADC_TypeDef* ADCx)
e finid iR B R FE ADCx BTG A fH: i 1
NS ADCx: i%# ADC 4hix
AEIE (S I — Ik ADCx [#% 4 3
CUEERIR

I* 3R IR B B — RAD C I e 4 45 1 1
uint16_t ADC_Value;
ADC_GetDSConversionValueA(ADC);

ADC_GetDSConversionValueB(i&H SC32M15XX, SCD515X, SCD315X, SC32R602)

Table 4.40
R4 ADC_GetDSConversionValueB(ADC_TypeDef* ADCx)
R AR T uint32_t ADC_GetDSConversionValueB(ADC_TypeDef* ADCx)
ek IR [FI R A ADCx JliE B i #ash R
WNBH ADCx: i%# ADC 4hi%t
iR [ B — R ADCX )3 4 4
it FH 7= 51

I* 3RAFIR Bl I — R ADC R e 445 3R ¥/
uint16_t ADC_Value;
ADC_GetDSConversionValueB(ADC);
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4 AR (ADC ¥4 AIN7 BBIE)

volatile uint16_t ADC_Value;
ADC_Delnit(ADC); // ADC #2517-48 B A & A1

{

ADC _InitTypeDef ADC_InitStruct;
ADC_InitStruct. ADC_EAIN = ADC_EAIN_7; I1%e5E AINT 25 ADC %N, I B 30 47 B FHAZ B
ADC_InitStruct. ADC_ConvMode = ADC_ConvMode_Single; 1R YR AR

ADC_InitStruct ADC_VREF = ADC_VREF_2 4V I3V R 2.4V
ADC_InitStruct. ADC_Prescaler = ADC_Prescaler_6CLOCK; [IADC KFERT [H] 2] 6 4~ 22 G il
ADC_Init(ADC,&ADC_InitStruct); 1191464k ADC

}

ADC_SetChannel(ADC,ADC_Channel_7); /IADC_CON %7 {72 WL E AIN7 25 ADC (1%

ADC_Cmd(ADC,ENABLE); //{fifiz ADC

while(1)

{
ADC_SoftwareStartConv(ADC); /1T ADC 4
while(lADC_GetFlagStatus(ADC,ADC_Flag_ADCIF));  //4: 455 # 58 1%,
ADC_ClearFlag(ADC,ADC_Flag_ADCIF); IS B AL
ADC_Value = ADC_GetConversionValug(ADC); /IFREL ADC B R ¥ fE

}
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5 BTM [ {FE &%

£ 1.SC32 % %]ARM Cortex-M0+ MCU N 4 —/Base Timer (BTM) , 7] LL#%lE15.625ms ~ 32s 1] ™= 4
Wr. 32kHz LIRC J #M#%32.768kHz i 4% 3% 25 LXT# nl /E ABTMITI RS £03 . BTMP= A I m] L CPU M STOP
modenf i .

51 BTM FFEH4H

BTM & 778458, BTM_TypeDef, 7£ 3 sc32f1xxx.h”H1E LUIF:
typedef struct

__lO uint32_t BTM_CON;
__lO uint32_t BTM_STS;
} BTM_TypeDef;

BTM 2 {7 #3245
Table 5.1
A iR
BTM_CON R AT ] A 4% ) 27 A7 2
BTM_STS BTM#br &AL 25 f7 45
5.2 BTM [ {4 B R #5R
Table 5.2
PRH 4 Eiii3%
BTM_Delnit BTMAH G 27 A7 2% A B A E
BTM_FSConfig ARCABR] e v BT 391 24 12 4
BTM_Cmd ffiReEE fE5EBTM
BTM_ITConfig fi e ok L BEBTM A I
BTM_GetFlagStatus FAFBTMH bR RS
BTM_ClearFlag TEBRBTMA Wihs A7
5.3 BTM BE#4EREER (NSEESE AR SKHKE)
BTM_Delnit
Table 5.3
HH, BTM_Delnit
bR H J5 Y void BTM_Delnit(BTM_TypeDef* BTMx)
Ihie iR BTMAHH 5 2 17 4% 547 & A
LETPNE 2 BTMx: i&#BTM#kik
iR [E{E 7
15 FH 7~ 1)

* BTM# A2 W B N E N
BTM_Delnit(BTM);

BTM_FSConfig

Table 5.4
4 BTM_FSConfig
BRI A Y void BTM_FSConfig(BTM_TypeDef* BTMx, BTM_FreqSelect_TypeDef
BTM FreqgSelect)
BPILGIERT1paN ARCATURT o o b7 A3 2 0 4%
LN 2 BTMx: &#BTMSM%
MINZSH2 BTM_FreqSelect: BTM*f Wik £
i [AE yn
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BTM_FreqSelect

BTM_FreqSelect 7] LA RiEFEBTMEEAN Il 7], 7T LA [ Table 5.5 1) — 24, siEMATRIA S .

Table 5.5
BTM_FreqSelect Wik
BTM_FreqSelect_15 625MS BTM%£15.625ms itk A A
BTM_FregSelect_31_25MS BTM%£31.25ms it A H
BTM_FreqSelect_62_5MS BTM%:62.5ms it A\ H1 K
BTM_FreqgSelect_125MS BTM%:125msit A F 87
BTM_FreqSelect 250MS BTM%:250ms i3t A K7
BTM_FreqSelect_500MS BTM%:500msiZE A 1 7
BTM_FreqSelect_1S BTM%E:1sidt A i
BTM_FreqSelect_2S BTM%E:2s i3t A\ H
BTM_FreqSelect_4S BTM%E4s3E A\ R IKT
BTM_FreqSelect_8S BTM%E:8s3E A A it
BTM_FreqSelect_16S BTM%5: 16533 A\ H
BTM_FreqSelect_32S BTM%5:32s33 A\ H i

15 FH 7491
/% B BTM Hi i ] y250MS*/
BTM_FSConfig(BTM,BTM_FreqSelect_250MS);

BTM_Cmd
Table 5.6
A& BTM_Cmd
PREURTY void BTM_Cmd(BTM_TypeDef* BTMx, FunctionalState NewState)
DhaethiR ffigEE#H K HEBTM
i NZH1 BTMx: iE#BTMSME
MINSH2 NewState: BTM#M & [RHRIR A
XANSEA] LU ENABLE ## DISABLE
IR [ G
15 FH 7481

I* AEEBTM */
BTM_Cmd(BTM,ENABLE);

BTM_ITConfig
Table 5.7
¥4 BTM_ITConfig
bR £ S A void BTM_ITConfig(BTM_TypeDef* BTMx,uint16_t BTM_IT, FunctionalState NewState)
Dhredthid ff R K REBTMH
WANSH BTMx: &#FBTMARi
HNSH2 BTM_IT : BTMHri&=K, & X{EBTM_IT_TypeDeft
HINSH3 NewState: BTMIWi{fgeaikaE, mTHU{EENABLESDISABLE
IR [F{E G
BTM_IT
BTM_IT n] DLAISRfE Re s Jcfe BTM sy, mf LA# fTable 5.8 — /NS4, &M1& .
Table 5.8
BTM_IT Rk
BTM_IT_INT BTM Wi K
fd FH R 151

[* fFREBTM AT */
BTM_ITConfig(BTM,BTM_IT_INT,ENABLE);
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BTM_GetFlagStatus

Table 5.9
R4 BTM_GetFlagStatus
BR £ 5 Y FlagStatus BTM_GetFlagStatus(BTM_TypeDef* BTMx, BTM_FLAG_TypeDef
BTM_FLAG)
Dtk RAFBTMH AR EARES
NS BTMx: EFBTMAMK
mAZH2 BTM_FLAG: &% F K& MIbr &AL
IR [AME BTMAzr EALIRAS
BTM_FLAG
Table 5.10%5 t T BTM_FLAGHI{H -
Table 5.10
BTM_ FLAG T
BTM_FLAG_IF BTM Wi sk Az i
it 7 491

I* FAFBTMA bR &A1/
FlagStatus BTM_Status;
BTM_Status = BTM_GetFlagStatus(BTM,BTM_FLAG_IF);

BTM_ClearFlag

Table 5.11
PRI 44 BTM_ClearFlag
bR 25 iR 1Y void BTM_ClearFlag(BTM_TypeDef* BTMx, BTM_FLAG_TypeDef BTM_FLAG)
Dy eftiik THERBTM A Wibr E A7
i NZH1 BTMx: iE#BTMSME
MANZ%2 BTM_FLAG: & R &EMbrEN, & XFEBTM_FLAG_TypeDefH
AR T
8 7Rl

I* G ERBTM A Wrbs HAL */
BTM_ClearFlag(BTM,BTM_FLAG_IF);

5.4 Z&MHAAE: (BTM & 250ms =4 — i)

BTM_Delnit(BTM);

IIBTM Zi 748 S AL B A1

BTM_FSConfig(BTM,BTM_FreqSelect_250MS); /1 & BTM kT (8] & 250MS
BTM_Cmd(BTM,ENABLE); //{fift BTM

BTM_ITConfig(BTM,BTM_IT_INT,ENABLE); IMi6E BTM by
NVIC_EnablelRQ(BTM_IRQn);

void BTM_IRQHandler()

{

BTM_ClearFlag(BTM,BTM_FLAG_IF); 11 H Wb &
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6 CMP [ 4 i $

2%75SC32 % 5|ARM Cortex-MO+ MCU N M L8 %% (CMP) , CMPHHT AT iESTOP Mode. 7] FH TR 2%
B R T W B L TG ) e

BEEE g8 B DU 5 [Ef AN i : CMPO~3 , A[iEICMPIS [1:0])4eik 8. b A B & 1l i CMPRF[3:0]
13 A CMPRIJE L (1) 405 B e 5 P4 38 1 168 bl i s i — o

JH I CMPIM[1:0] 7T A7 18 1) 138 5E EL e 2 i R TR, 24 CMPIMI1:0] BT 558 1 H 87 25 14 AR s B3 2% Hh T s i
CMPIF&# B, % Wik & 75 BEHFER.

6.1 CMP FHEHREW

CMP Zif72545#, CMP_TypeDef, & sc32f1xxx.h" g L :
typedef struct

__ 1O uint32_t CMP_STS;

__ 10 uint32_t CMP_CFG;
} CMP_TypeDef;
fE—LA 50 (SC32F15Gx) i LU F -
typedef struct

__ 1O uint32_t CMP_STS;
__ 1O uint32_t CMP_CON;
__ 1O uint32_t CMP_IDE;
__ 1O uint32_t CMP_CFG;
} CMP_TypeDef;
1E A “se32mxxxx.h” F“SCDx1xx.h” i 5@ T -
typedef struct
{
__ 1O uint32_t CMP_STS;
__ 1O uint32_t CMP_CON;
__ 10O uint32_t CMP_IDE;
__ 10O uint32_t CMP_CFG;
__ 10O uint32_t CMP_CFGT1;
__ 10O uint32_t CMP_CFG2;
} CMP_TypeDef;

CMP Zif7# 2t
Table 6.1
AT Eiiipay
CMP_STS P L A RS A A7 3
CMP_CON A A 45 ] 27 A7 2
CMP_IDE ELAT R 0/1/2 b Wi A e a7 7 2
CMP_CFG UL LU e A T B 2 A7 2
CMP_CFG1 CMP1AH G L B 75 17 5
CMP_CFG2 CMP2AH XK fic B 75 174
6.2 CMP [& 4 R#FIE
Table 6.2

BRA 4 it

CMP_Delnit CMPAHIR A A7 28 A7 B ERAE E

CMP_lInit HRYECMP_InitStruct+ ¥ & IS H W 16 LML CMP 25 /748

CMP_Structlnit 8 CMP_InitStruct H ()& — M SHHR A HIEA

CMP_Cmd fFREE R BECMPAMK

CMP_SetNegativeChannel B B CMP 7 % e 1

CMP_GetNegativeChannel FRELCMP 71 % N 1

CMP_SetPositiveChannel fic. & CMP 1E % N\ i i
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CMP_GetPositiveChannel

FRELCMP IE %\ il i

CMP_NegativeSelection

Pic B AU, EL A o FL B L

CMP_GetNegativeSelection

AR, EL B A B P L

CMP_ITConfig fic. B CMP 1 I8 i g
CMP_GetCMPSTA SRAF R LU 28 HOR S
CMP_GetFlagStatus HALCMPFF SR
CMP_ClearFlag HE AR RS

6.3 CMP [E#ERHHHE (ANSEHESEBEBESKIE)

CMP_Delnit
Table 6.3
R CMP_Delnit
BR 5 5 A void CMP_Delnit(CMP_TypeDef* CMPXx)
Dhfedthik CMPAH K A7 B AL R A H
MANZH CMPx: & #£CMPx4hi
AL EN y
S FH 7~ 151

I* CMP# 7 a3 W B N B ALE ¥/
CMP_Delnit(CMP);

CMP_lInit
Table 6.4
HE CMP_Init
bR £ S A void CMP_Init(CMP_TypeDef* CMPx, CMP_InitTypeDef* CMP_InitStruct)
DhaethiR HRHECMP_InitStruct 415 i€ I S H W i L 4 L CMP 25 /748
LPNE 2k CMPx: EFCMPx#h ik
HWINSH2 CMP_InitStruct: #5145k CMP_InitTypeDef [11354t, 17 1 CMPx #MA D B 15 2
IR [l{E 7

CMP_InitTypeDef

CMP_InitTypeDef & XT3 fF“sc32f1xxx_cmp.h".  “sc32m1xxx_cmp.h”5“SCDx1xx_cmp.h" ¥ Firf i 7t «

typedef struct

{
uint16_t CMP_Negative;
uint16_t CMP_Positive;
uint16_t CMP_VREF;
uint16_t CMP_CMPREF;

uint16_t CMP_TriggerMode;

uint16_t CMP_HYS;
} CMP_lInitTypeDef;
CMP_Negative

CMP_Negative it B LA T LU AL, SR Table 6.53-15 X NS4 T il i -

Table 6.5

CMP_Negative

ik

CMP_Negative_ CMPR

1] CMPRISASEHLL FE LS 47 im L PR

CMP_Negative_1D16VDD

EFH 1/16VDD iU bb 45 4% 6 i ) Bl L 1

CMP_Negative_2D16VDD

1] 2/16VDD Jyfifil L s 0 sim 1 HE At L I

CMP_Negative_3D16VDD

1] 3/16VDD Jyfiifil EL s F i 1 F At L I

CMP_Negative_13D16VDD

1 F 13/16VDD Ayl bl 2% 1 i 1 LU A Ha s

CMP_Negative_14D16VDD

4 14/16VDD Sy bl AR i ) LU A L T
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CMP_Negative_15D16VDD
CMP3_Negative_1D16VDD
CMP3_Negative_2D16VDD
CMP3_Negative_3D16VDD

FITLSC32EFARM Cortex-M0+ MCU [ 4 B {5 B F- 1
e 15/16VDD A AL, L 55 5 47 iy YD B ASE L
HF 1/16VDD AU Ll 55 £ 1) bl s i
#F 2/16VDD AU L 5 £ 1) bl s i
% FH 3/16VDD il L5 # £ ) EL s L

CMP3_Negative_13D16VDD i 13/16VDD i Ll A5 4 o P L AsC L
CMP3_Negative_14D16VDD 1] 14/16VDD Jyfsfll LB A% 0im 1 FE AT L U
CMP3_Negative_15D16VDD JEFH 15/16VDD A b5 4 £ P bb st

CMP_Positive

CMP_Positive % B i L5 2% 1E s N B K, S Table 6.6 3K X NS H T A KA

Table 6.6

CMP_ Positive

ik

CMP_Positive_ CMPO

e/ CMPO Jyiftl B a4 1E ) 4 A

CMP_Positive_CMP1

e CMP1 gt B 28 1Em ) A A

CMP_Positive_ CMP2

e CMP2 Sl b 4% 15 v (1) 5 N

CMP_Positive_ CMP3

e CMP3 Sl b 4% 1 v (1) 5 N

CMP_Positive_1_5V
CMP_Positive_CMPP

DL LE 4 1 3t (1% N A9 P 1. 5V R v F
e CMPP A UL 5 28 1E v R 4\
CMP_Positive_OP10 1% FH OP10 JyAsdtl LB 25 1 sy A s A\
CMP_Positive_OP20 15 FHOP20 Jyft LU 4% 1E i s A\
CMP_VREF (SC32F15XX. SC32R601. SC32M1XXX. SCDX1XX. SC32R602 %% i)
CMP_ VREF ¥ B B4 LU 48 IEumf AN HUE, Z[HTable 6.73-FX AN S5 A i «
Table 6.7
CMP_ VREF ity

CMPO_1_2RefSource_VDD CMPO_1_2Z% K VDD
CMPO_1_2RefSource_VREF CMPO_1_2Z %5 HiJKVREF

CMP3_RefSource_VDD CMP3Z7% Hi VDD
CMP3_RefSource_VREF CMP3%% Hi [k VREF

CMP_TriggerMode

CMP_TriggerMode & B AL LU AL s th T, Z:[iTable 6.83%43 X S Firfy Bt
Table 6.8

CMP_TriggerMode fiR
CMP_TriggerMode_Disable ASpE A o
CMP_TriggerMode_RISE T
CMP_TriggerMode_FALL TR A
CMP_TriggerMode_RISE_FALL X T

CMPO_1_2TriggerMode_Disable
CMPO_1_2TriggerMode RISE
CMPO_1_2TriggerMode_FALL
CMPO_1_2TriggerMode_RISE_FALL

CMPO_1_ 24774 vl
CMPO_1_2 EFFs bkt
CMPO_1_27F &tk
CMPO_1_ 230 iy

CMP3_TriggerMode_Disable CMP37A 7% A Hp iy
CMP3_TriggerMode_RISE CMP3 I F i
CMP3_TriggerMode_FALL CMP3 T [ Hh W
CMP3_TriggerMode_RISE_FALL CMP3RUI H I

CMP_HYS (SC32F15XX. SC32R601. SC32M1XXX. SCDX1XX. SC32R602&% %)
CMP_HYSIXEiR# (FIZ) Mk, Z[#Table 6.93-1F X MNSHM A AL -

Table 6.9
CMP_HYS E{iipa
CMP_HYS_O0mV IRy (A1) HE0mV
CMP_HYS_5mV IR ([F12) HE5mV
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CMP_HYS_10mV IR (A2 HE10mV
CMP_HYS_20mV IR (R Z2) HH20mV
i FH 7R 491

I* R85 CMP_InitStruct 45 5E (1 Z HvI ih 1 S B CMP ¥/

CMP_InitTypeDef CMP_InitStruct;

CMP_InitStruct->CMP_Negative = CMP_Negative_ CMPN; /3% % 5 N3 CMPN
CMP_InitStruct->CMP_Positive = CMP_Positive_ CMPP;//i % 1% A\ 5 CMPP
CMP_InitStruct->CMP_VREF = CMP_RefSource_VDD;// i#%£#%% Hi JEVDD
CMP_InitStruct->CMP_CMPRF = CMP_CMPRF_1D16CMP_VREF; //i£F 1/16VDD JACMP 17 s 1) EL % HL &
CMP_InitStruct->CMP_TriggerMode = CMP_TriggerMode_ RISE; // F T 4% v i
CMP_InitStruct->CMP_HYS = CMP_HYS_OmV;// iR#s (%) HEEOmV
CMP_Init(CMP,&CMP_InitStruct);

CMP_Structinit

Table 6.10
R4 CMP_Structlnit
R ERE T void CMP_Structlnit(CMP_InitTypeDef* CMP_InitStruct)
Dhaefnik 8 CMP_InitStruct 1 {4 — NS HIZ A EIEA
WMASH CMP_InitStruct: f&[H45#) CMP_InitTypeDef ({454, f0I4G1L
iR BE p

CMP_lInitStruct
CMP_InitStruct ¥y i b2 44 {1 Table 6.11 17~ .

Table 6.11
J A LESERIE
CMP_Negative CMP_Negative_ CMPR
CMP_Positive CMP_Positive_ CMPP
CMP_CMPRF CMP_CMPRF_1D16CMP_VREF
CMP_VREF CMP_RefSource_VDD
CMP_HYS CMP_HYS 0OmV
CMP_TriggerMode CMP_TriggerMode_Disable

S FH 7= 151

/* 4 CMP_InitStruct H {5 — DS HEZ GBI ¥/
CMP_InitTypeDef CMP_InitStruct;
CMP_Structlnit(&CMP_InitStruct);

CMP_Cmd
Table 6.12
ek CMP_Cmd
bR £ S A void CMP_Cmd(CMP_TypeDef* CMPx, FunctionalState NewState)
Ihie iR fii gk K ECMP
WANSH CMPx: EFCMPx#h ik
HWIANSH2 NewState: CMPIIfg g/, FHUEENABLEZDISABLE
IR [ElE y
18 F 7 1

[* [ HECMPI) fg */
CMP_Cmd(CMP,ENABLE);

CMP_NegativeSelection (& SC32F15XX. SC32R601. SC32M1XXX. SCDX1XX.
SC32R602 %7%1)
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Table 6.13
R4 CMP_NegativeVoltage
BR £ 5 Y void CMP_NegativeVoltage(CMP_TypeDef* CMPx, CMP_CMPRF_TypeDef
CMP_CMPREF)

Dhaeftid Bt B CMP £ 4 N\ Jd 18 H e
NZH1 CMPx: 1E#£CMPxh
MmANZSH2 CMP_CMPRF: CMP 1/ fij A\ i iH i H e %
IR [Al4E 7

CMP_CMPRF_TypeDefr] i Table 6.53k 75X 4N 25 { BT A 1%, 5

i 7491

I* B B CMP U NilIE 25 s */
CMP_ NegativeVoltage (CMP_0, CMP_Negative_1D16VDD);

CMP_GetNegativeSelection (J&F SC32F15XX. SC32R601. SC32M1XXX. SCDX1XX.

SC32R602 #7%1)
Table 6.14
R4 CMP_GetNegativeSelection
BR 25 iR 7Y CMP_NegativeSelect_TypeDef CMP_GetNegativeSelection (CMP_TypeDef* CMPx)
e stk FRELCMP i 4y N\ i
MANZH CMPx: i #£CMPx4h i
IR [Al CMP i N IHIE 2% HL
15 FH 71

I* FRILCMP f g N B TE S 25 Hi T */
CMP_GetNegativeChannel(CMP_0);

CMP_SetNegativeChannel

Table 6.15
R4 CMP_SetNegativeChannel
PR A void CMP_SetNegativeChannel(CMP_TypeDef* CMPx, CMP_Negative_TypeDef
CMP_Negative_Channel)
Dhfe ik Bt B CMP 7 4 N\l 18
i NZH1 CMPx: i #£CMPx4h i
LPNE 2 (V] CMP_Negative_Channel: CMP fiif A\ i vk £
AR y

CMP_Negative

CMP_Negative_TypeDef A Z[#Table 6.5k 75X MR K BTG R 5
it I 7491

/* Me B CMP_0f 4 N\ idiE */

CMP_SetNegativeChannel(CMP_0, CMP_Negative_1D16VDD);

CMP_GetNegativeChannel

Table 6.16
R CMP_GetNegativeChannel
PR H A CMP_Negative TypeDef CMP_GetNegativeChannel(CMP_TypeDef* CMPx)
DyReftik SRELCMP 47 4 N JE 18
LTI 2 CMPx: EFCMPx4Mx
A EIL(EN CMP fitfi \iEIE
A8 741

/* SRELCMP 17 4 N IE */
CMP_GetNegativeChannel(CMP);
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Table 6.17
e CMP_SetPositiveChannel
bR 25 iR 7Y void CMP_SetPositiveChannel(CMP_TypeDef* CMPx, CMP_Positive_TypeDef
CMP_Positive_Channel)

Difedtiik fic & CMP IE 4 N JE 18
NZH1 CMPx: & #:CMPx4h
WmAZH2 CMP_Positive_Channel: CMP 1E#i N\ifiE ik £
IR [HE 7

CMP_Positive

CMP_Positive_TypeDef 1] [ Table 6.63K 15X AN 2R (I BT A ik 171

15 FH 71

* LB CMP_O1Efi N idiE */
CMP_SetPositiveChannel(CMP_0, CMP_Positive_CMPO0);

CMP_GetPositiveChannel

Table 6.18
R CMP_GetPositiveChannel
BRI A Y CMP_Positive_TypeDef CMP_GetPositiveChannel(CMP_TypeDef* CMPx)
ThRefhid FRELCMP IE i \ 8 1E
MWAZH CMPx: & FECMPx4hi%
R [EE CMP 1E%i N il iE
i IR 41

I* FRICMP IE 4 N IS */
CMP_GetPositiveChannel(CMP);

CMP_ GetCMPSTA

Table 6.19
R34 CMP_GetCMPSTA
bR 25 iR 7Y CMP_CMPSTA_TypeDef CMP_GetCMPSTA(CMP_TypeDef* CMPx)
DhRefiiR SRAFEAL L 28 RS
WANSH CMPx: i£#CMPx4h k%
IR [AME R LR A i RS

CMP_CMPSTA_TypeDef
CMP_CMPSTA_TypeDef iR [aIBf b A fi HARES, SiTable 6.20 3k 43X AN KA P FTH B -
Table 6.20
CMP_CMPSTA Low PSS TE 3 FL S /)N T 7 FELU
CMP_CMPSTA_High P 1 ity PR DK T 67 i HL
CMP_CMPOSTA_Low CMPO L2 1F 3y FL s /)N T 47 i L
CMP_CMPOSTA_High CMPO LL 55 #5% 1 % i s K T 4 g FL
CMP_CMP1STA Low CMP1 LA 28 1F i s /)N T A7 i FELUS.
CMP_CMP1STA_High CMP1 LE# 2 1F 3y FL s K T 47 i H
CMP_CMP2STA_Low CMP2 L2 1F 3y FL s /T 47 i L
CMP_CMP2STA_High CMP2L 55 4 1F sty FL s 2K T 47 i H
CMP_CMP3STA_Low CMP3 LA 1 3 HL /N T 47 3 L
CMP_CMP3STA_High CMP3 L 2% 1F 3y HL s KT 47 i L
EEERTE
I* SRAFAH LA A RS

Page 32 of 302 V1.9.0
http://www.socmcu.com




S)SinOne $E5ESC32 A 5 ARM Cortex-M0+ MCUIE B Fl

CMP_CMPSTA_TypeDef CMP_Type;
CMP_Type = CMP_GetCMPSTA(CMP);

CMP_GetFlagStatus

Table 6.21
¥4 CMP_GetFlagStatus
PR AU Y FlagStatus CMP_GetFlagStatus(CMP_TypeDef* CMPx, CMP_FLAG_TypeDef
CMP_FLAG)
Theedtiik IFCMPFR LIRS
LN CMPx: 1ELEHCMPx#hx
MANS%2 CMP_FLAG: CMP#F5EIER
IR [EE CMP_FLAGHI#PIRZ (SET 5% RESET)
CMP_FLAG
Table 6.22%5 i T CMP_FLAGHI{H -
Table 6.22
CMP_ FLAG Eitipa
CMP_FLAG_IF RO L 2 v T A 7
CMP_FLAG_CMPO CMPOH I b AL
CMP_FLAG_CMP1 CMP1H B bR E A7
CMP_FLAG_CMP2 CMP2 i br i
CMP_FLAG_CMP3 CMP3 b br s
18 F 7R

I* SFAFCMPER EARA IF IR [A] */
FlagStatus CMP_Status;
CMP_Status = CMP_GetFlagStatus(CMP,CMP_FLAG_IF);

CMP_ITConfig (%% % SC32F15XX. SC32R601. SC32M1XXX. SCDX1XX. SC32R602 )

Table 6.23
R4 CMP_ITConfig
BR 5 5 A void CMP_ITConfig(CMP_TypeDef* CMPXx, uint16_t CMP_IT, FunctionalState
NewState)
hfedhik ffiHECMPH
WANSH CMPx: EFCMPx#h ik
HWINSH2 CMP_IT: CMP i #
MANSH3 NewState: CMPHHffifE. " HU{EENABLEXDISABLE
IR [ElE y
Table 6.2245 1 T CMP_ITHI{H .
Table 6.24
CMP_IT Rk
CMPO_1_2IT_INT h T e
CMPO_1_2IT_CMPO CMPO i
CMPO_1_2IT_CMP1 CMP1 ik
CMPO_1_2IT_CMP2 CMP2 ik
CMP3_IT_INT CMP3 i
i R 11
[* CMP3H ki g */

CMP_ITConfig (CMP3, CMP3_IT_INT);

CMP_ClearFlag

Table 6.25
| FiEVES | CMP_ClearFlag
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BR £ 5 A void CMP_ClearFlag(CMP_TypeDef* CMPx, CMP_FLAG_TypeDef CMP_FLAG)
DhRetthiR bR ERES
NS H1 CMPx: i F£CMPx4hix
HMANSH2 CMP_FLAG: s A7 ik
IR [Al4E G
18 7Rl
I* & CMPER &Y/

CMP_GetFlagStatus(CMP, CMP_FLAG_IF);

6.4 SFERERARB: (SC32F12XX SREVEI L8 a3 RS FHTF B LA I

static volatile uint8_t CMP_Flag;

void CMP_Interrupt_Function(void)
{
volatile uint16_t CMP_Value;
CMP_InitTypeDef CMP_|nitStruct; II5E L CMP IaG AL 45k 1AL
GPIO_InitTypeDef GPIO_InitStruct;
II7€ X GPIO ¥ta A ittt i, & AN P Wil 7 24 10 D E Dy B

RCC_APB2Cmd(ENABLE); [ICMP #h 5 H:AAE APB2 I 4 |
IIPAS & Ny BT+ A ik

GPIO_InitStruct. GPIO_Pin = GPIO_Pin_5;

GPIO_InitStruct. GPIO_Mode = GPIO_Mode_IN_PU;

GPIO_Init(GPIOA, &GPIO_InitStruct);

CMP_InitStruct. CMP_Negative = CMP_Negative 5D16VDD; /ICMP 1134y 5/16 VDD
CMP_InitStruct. CMP_Positive = CMP_Positive_ CMPO; /ICMP 1E ¥4 CMPO %y N\ & R

CMP_InitStruct. CMP_TriggerMode = CMP_TriggerMode_RISE_FALL;

I ETHIAT B AR RE A CMP bR B k2

CMP_Init(CMP, &CMP_InitStruct); IR YE 25 MR bR EAT HE & CMP
NVIC_EnableIRQ(CMP_IRQn);

CMP_Cmd(CMP,ENABLE); I 5E CMP;

while(1)
{
if(CMP_Flag == 1)
{
CMP_Flag = 0;
printf("Comparator triggers a rising edge interrupt~\r\n");
}
else if(CMP_Flag == 2)
{
CMP_Flag = 0;
printf("Comparator triggers a falling edge interrupt~\r\n");

}

rage s4 0T sUZ Vi1.9.U
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}

void CMP_Interrupt_ CMPHandler(void)

{
if(CMP_GetFlagStatus(CMP,CMP_FLAG_IF)) I1F1Wr CMP Fr EA7

{
CMP_ClearFlag(CMP,CMP_FLAG_IF); 1175 % CMP ¥5 & 67

if(CMP_GetCMPSTA(CMP) == CMP_CMPSTA_High) IR B A2 BT A
{
CMP_Flag = 1;
}
else Ik 2 72 T B
{
CMP_Flag = 2;
}
}
}

Page 35 of 302 V1.9.0
http://www.socmcu.com



Qsinone

7 CRC [E R

3£JLSC32 4 5IARM Cortex-M0+ MCU A & —NCRCA I b, i ] 22 T4 A 8% N — N8 £i2/16 £2/3247 i Kt
THECRC . fEARZ RN, 3T CRCHMIEBARIE RIS UE S LM oA i K s B . IRYE DD e 2 s hndE
SE, IREEFORIZAE T IR Flash S8 VERI 7. CRCUF I B TAEISATIIRITH AR 2840, IPRIZEE 4 SHER
I A RO A A AE AR A% T I 225 244 N DAL

7.1 CRC HFfEa&H

CRC % {7 #345#), CRC_TypeDef, 1E 3 fF“sc32f1xxx.h”y “sc32mxxxx.h"f1“SCDx1xx.h” 1 5 LA :
typedef struct

2 ITSC32Z F ARM Cortex-M0+ MCU 44 4 F F 4

__ 10O uint32_t CRC_DR;

__ 10 uint32_t CRC_CON;

__lO uint32_t CRC_INT;

__ 10O uint32_t CRC_POL;
} CRC_TypeDef;

CRC {7 3&i%
Table 7.1
AT R
CMP_DR CRCH ¥ 77 47 4%
CMP_CON CRCF il 7 47 #%
CMP_INT CRCHIJIR M 7 47 4
CMP_POL CRCZ i % & ar f7 %
7.2 CRC [E#FERHFIR
Table 7.2
CRC_Delnit CRCHIR FF 7 ds B B HE (E
CRC_|Init HR4E CRC_InitStruct Hfi & M S HW1 404 B CRCH A7 4%

CRC_PolynomialSizeSelect

WHECRCZ I/

CRC_SetlnitRegister # B CRCHME K/
CRC_SetPolynomial wEPOLZ A RECK /D
CRC_ResetDR #H H CRCDRZ 745,
CRC_CalcCRC FREL 3217 CRCI B AE
CRC_CalcCRC16bits 31667 CRCE B
CRC_CalcCRCS8bits FREL 8/ CRCI I 1
CRC_GetCRC #HCRCH 45 %
CRC_Accumulate R H CRCKREHME

CRC_Calculate

MEE— D EOT IR THE CRCIR R H

CRC_Handle_8

M EOHRTH 8 CRCE K {H

CRC_Handle_16

MEE— D EOTH IR T 166 CRCI K E

7.3 CRC EHEREHF (ANSEHESEBAAESHHMET)

CRC_Delnit
Table 7.3

A& CRC_Delnit

PR H 7Y void CRC_Delnit(void)

Dhaefhik CRCAHRK 2747 ds H AL B H

MNZH 5

IR [Fl{E 5
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SR
I* CMPE {7 a8 B B N EAE */
CRC_Delnit();
CRC _Init
Table 7.4
EeRA G CRC_Init
R K void CRC_Init(CRC_InitTypeDef* CRC_InitStruct)
Difedtiig 4% CRC_InitStruct H45 € MZEWI1H 14N CRCE 24+
MAZH CRC_InitStruct: 1E[f145#) CRC_InitTypeDef 4541, & T 4% CRC i B15 R
A EILEN T

CRC_InitTypeDef

CRC_InitTypeDef & ST 3 ff“sc32f1xxx_crc.h” . “sc32m1xxx_crc.h” 5“SCDx1xx_crc.h”:
typedef struct
{
uint16_t DefaultPolynomialUse;
uint16_t DefaultInitValueUse;
uint32_t GeneratingPolynomial;
uint32_t InitValue;
uint32_t CRCSize;
} CRC_InitTypeDef;
DefaultPolynomialUse

DefaultPolynomialUse 1% & 7] %i#% £ T zUPOLZ 5 AERIME, Z[iTable 7.55453 X S 41 i il 7
Table 7.5

DefaultPolynomialUse ik
DEFAULT_Polynomial_Enable % HPOL A2\ /E0x04C11DB7
DEFAULT_Polynomial_Disable e FRPOLAS A BRI

DefaultinitValueUse

DefaultinitValueUse i & 1l 4 f CRCHIUAE & B A ERIME, S PiTable 7.6 3k131X A ZHHI BT A bt »
Table 7.6

DefaultInitValueUse e
DEFAULT_Initvalue_Enable BEPEYILGE BRI OXFFFFFFFF
DEFAULT_InitValue_Disable EBEWIEEA NEANE

GeneratingPolynomial
EFEPOLAAER AR, &35 N AT CRC 5 £ i & $(GeneratingPolynomial .

InitValue

EFCRCHIAEANERINER, & HE AV EInitValue.

CRCSize

CRCSize% B £ W 1 k/N, ZFiTable 7. 733X NS FTA KA -

Table 7.7

CRCSize iR
CRC_POLYSIZE_7B [EDEZSE:N
CRC_POLYSIZE_8B 8 2 I
CRC_POLYSIZE_16B 16 H7 2 1k,
CRC_POLYSIZE_32B 32 fr 2 i

s 7= 191

I*MRHECRC_InitStructure #1458 & 1 2 HW1 45 L.CRC */

CRC_InitTypeDef CRC_InitStruct;

CRC_InitStruct.DefaultPolynomialUse = DEFAULT_Polynomial_Disable; //i£#POLA N ERINEH
CRC_InitStruct.DefaultInitValueUse = DEFAULT _InitValue_Disable; /i W 4G E A AERNE
CRC_InitStruct.CRCSize = CRC_POLYSIZE_16B; //16 i Z i

CRC_InitStruct.InitValue = 0x0000; /#4518 40
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CRC_InitStruct.GeneratingPolynomial = 0x8005; //POLZ% i = £ ¥ 48005
CRC_Init(&CRC_InitStruct);

CRC_ PolynomialSizeSelect

Table 7.8
R £ 4 CRC_PolynomialSizeSelect
PR T void CRC_PolynomialSizeSelect(CRC_POLYSIZE_TypeDef CRC_PolSize)
Thagfthid W ECRCZ I KN
WA CRC_PolSize: CRCZ iz [{J K/, % W.Table 7.7
I [l p
s 7491

I* % B CRCZ i1 K/NA32 ¥
CRC_PolynomialSizeSelect(CRC_POLYSIZE_32B);

CRC_ SetInitRegister

Table 7.9
EeRA €A CRC_SetlnitRegister
R E I void CRC_SetlInitRegister(uint32_t CRC_InitValue)
DiRedtiiR W ECRCHME K/
MANZH CRC_InitValue: CRCHJH
IR [BE ¥
GER

I* % & CRCHIME K/ */
CRC_SetInitRegister(OxFFFFFFFF);

CRC_ SetPolynomial

Table 7.10
R4 CRC_SetPolynomial
R T void CRC_SetPolynomial(uint32_t CRC_Pol)
Dhfe ik WHEPOLZ I RO/
MANZHL CRC_Pol: POLZ IR #3
IR [Hl{H p
18 71

I* B EPOLZ I R4 ¥/
CRC_SetPolynomial(0x04C11DB7);

CRC_ ResetDR

Table 7.11
EeRAES CRC_ResetDR
BR 24 iR Y void CRC_ ResetDR(void)
DhettiR & B CRCDR% 728
WANSH ¥
IR [HE o
i R 11

/* EE CRC CRCDRZi {48 */
CRC_RstCRCDR();

CRC_ CalcCRC

Table 7.12
| B4 [ CRC_CalcCRC
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BR £ 5 A uint32_t CRC_CalcCRC(uint32_t CRC_Data)
Diaedtiik FREL32/ . CRCK I A
WA CRC_Data: i ZLCRCAZ 5 I £ 4
IR [Al4E 32/ CRCHZ At
SR

* K32 CRCIZ B A */
uint32_t CRC_Value1;
CRC_Value1 = CRC_CalcCRC(0xAA);

CRC_ CalcCRC16bits

Table 7.13
R CRC_CalcCRC16bits
BR £ 5 Y uint32_t CRC_CalcCRC16bits(uint16_t CRC_Data)
Dinedtig FREL16/7 CRCAZ 36 AH
WMASH CRC_Data: 7 #CRCH % ¥
IR BME 16/ CRCZ 5 H
18 7Rl

/¥ 3KEU166.CRCK K 8 */
uint32_t CRC_Value2;
CRC_Value2 = CRC_CalcCRC16bits(0xAA);

CRC_ CalcCRC8bits

Table 7.14
R4 CRC_CalcCRC8bits
R K uint32_t CRC_CalcCRCB8bits(uint8_t CRC_Data)
IhREfid FREL8 CRCI Il
HNSHL CRC_Data: 7 ZCRCK: s %
iR [BlE 8/ 7CRCK L& fE
15 FH 781

I* SRENBLICRCILHAE */
uint32_t CRC_Value3;
CRC_Value3 = CRC_CalcCRC8bits(0xAA);

CRC_ GetCRC
Table 7.15
A& CRC_GetCRC
BRI A Y uint32_t CRC_GetCRC(void)
Dhredthid i HCRCH 45
LPNE = p
IR EE CRCil-H 45 3
R 11

/* B CRCIFHA &R */
uint32_t CRC_Value4;
CRC_Value4 = CRC_GetCRC();

CRC_ Accumulate

Table 7.16
R4 CRC_Accumulate
BR £ 5 A uint32_t CRC_Accumulate(CRC_InputData_Format_TypeDef InputDataFormat, uint32_t
pBuffer(], uint32_t BufferLength)
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Theedtiik HitiHCRCR KHE

HWANSH InputDataFormat: i\ FIFFRLIGHHE AL, 2 Il Table 20
MANSHR2 pBuffer(]: FFiz50 5

NS BufferLength: #1564 41K

IR [EME CRCit 54k

InputDataFormat

InputDataFormat ¥ & i N IR I6 Bl 28RS, S Table 853k 151X NS K T A 1K 7
Table 7.17

InputDataFormat ik
CRC_InputData_Format_BYTES S s
CRC_InputData_Format_HALFWORDS 16 DLEHE
CRC_InputData_Format WORDS 32 S EiE

CRC_Calculate

Table 7.18
PR E 4 CRC_ Calculate
2R 5 A uint32_t CRC_Calculate(CRC_InputData_Format_TypeDef InputDataFormat, uint32_t
pBuffer[], uint32_t BufferLength)
Dhaefbid M — M EIF IR T CRCR A
LN 2 InputDataFormat: i AR EEHE KA, 2 WTable 7.17
HMANSH2 pBuffer[]: FEfsieEisH
HINZH3 BufferLength: #5440 K i
IR A CRCilH 45 4
S FH 7= 151):

I* \CRC_Bufft 41 55 — M EUT iR TH 8 #idls I CRCI S B )=

MGG T4 B v 55 56 4 16 4 [ CRCAR B */

volatile uint32_t CRC_Result;

uint8_t CRC_Buff[16] = {0x11,0x22,0x33,0x44,0x55,0x66,0x77,0x88,0x99,0xaa,0xbb,0xcc,0xdd,0xee,0xff,0x00};
CRC_Result = CRC_Calculate(CRC_InputData_Format_BYTES,(uint32_t *)CRC_Buff,8);

CRC_Result = CRC_Accumulate(CRC _InputData_Format_BYTES,(uint32_t *)(CRC_Buff + 8),8);

CRC_Handle_8
Table 7.19
R4 CRC_Handle_8
BR 5 5 A static uint32_t CRC_Handle_8(uint8_t pBuffer(], uint32_t BufferLength)
Dy eftik MEE— DN HOT IR T 8 CRCKGH
HNSH1 pBuffer[]: Fricsa A4l
HWINSH2 BufferLength: #5554 K %
yAEI ] CRCiIH 45 R
f 7= 191

* WCRC_Buff#4H 5 — M HOT U v 584817 £ 45 (1) CRCAR B (L */
volatile uint32_t CRC_Result;

uint8_t CRC_Buff[8] = {0x11,0x22,0x33,0x44,0x55,0x66,0x77,0x88};
CRC_Result = CRC_Handle_8(CRC_Buff, BufferLength);

CRC_Handle_16

Table 7.20
R4 CRC_Handle_16
BRI R Y static uint32_t CRC_Handle_16(uint16_t pBuffer[], uint32_t BufferLength)
Difedtiik MEE— M EUT IR T 516 . CRCK IR H
HWIANSH pBuffer[]: L%
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MINSH2 BufferLength: 556 B4 K &
iR [A{E CRCitH 45
15 FH 7R 1)

I* M\CRC_Buff& 20 55 — M UT ah 1 584167 £ dhs 11 CRCARL e 1B */

volatile uint32_t CRC_Result;

uint16_t CRC_Buff[8] = {Ox1111,0x2222,0x3333,0x4444,0x5555,0x6666,0x7777,0x8888};
CRC_Result = CRC_Handle_16(CRC_Buff, BufferLength);

7.4 ZEfEMAH (FREX 32 fif CRC AH{E)D

RCC_AHBPeriphClockCmd(RCC_AHBPeriph_CRC,ENABLE); I1FFJ5 CRC It4h
CRC_Delnit(); [ICRC MR FAF AR E AL B REH

{
CRC_InitTypeDef CRC_InitStruct;

CRC_InitStruct.DefaultPolynomialUse = DEFAULT_Polynomial_Enable; //i## Pol A 2ki\{H 0x04C11DB7
CRC_InitStruct.DefaultInitValueUse = DEFAULT _InitValue_Enable; //i%&£4]1461E NEIN{E OXFFFFFFFF
CRC_InitStruct. CRCSize = CRC_POLYSIZE_32B; 1132 A % i =\,
CRC_Init(&CRC_InitStruct);

}

volatile uint32_t CRC_Result;

uint32_t CRC_Buff[16] = {0x11,0x22,0x33,0x44,0x55,0x66,0x77,0x88,0x99,
Oxaa,0xbb,0xcc,0xdd,0xee,0xff,0x00};

CRC_Result = CRC_Calculate(CRC_InputData_Format_ WORDS,CRC_Buff,16); //$E CRC ¥ {H
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ELEEAFA 657 1) (DMA) P 85 1 T i d K0 1 . DMAPRHIE AT LU — MMtk 5 5 — ANk A& 5 400, A CPU
SN it DMAHATHOR & TR CPUR TAE R, #4754 FHICPURRMILAL R . DMAFHI# L 54 B, 4
AN 0 T B 4 T OB E DMAGR SR, 6 B ) Y SRR PR . DA B8 SRR BIE R 26 %, 1 T4 8E
DMARIEI IR 56 5%, Bt IR — i %0 H U — S DMAB I T . DMATRH S 130 RE 20— (LSRR AL, R IETT LA
A SR BT LR, 1A 2 0 PO O A 2 5 P 7R

8.1 DMA FHEREH

DMA Z77as45H), DMA TypeDef, 73 fF“sc32f1xxx.h” . “sc32mxxxx.h”F1“SCDx1xx.h” 5 L :
typedef struct

2 ITSC32Z F ARM Cortex-M0+ MCU 44 4 F F 4

__ 10 uint32_t DMA_SADR;
__ 10 uint32_t DMA_DADR;
__ 10 uint32_t DMA_CFG;
__ 10 uint32_t DMA_CNT;
__lO uint32_t DMA_STS;

} DMA_TypeDef;

DMA Zi {7 a2
Table 8.1
AT Eiiipay
DMA_SADR DMA JE b 2217 27 47 8%
DMA_DADR DMA H #xibih 2247 2577 2%
DMA_CFG DMA F /e & 25 17 25
DMA_CNT DMA 115088 22 17 27 (7 45
DMA_STS DMA IRZ %5 17 %%
8.2 DMA [El{4 P ek #1511
Table 8.2
EiRAEA it
DMA_Delnit A DMAX 27 17 #% B BN RAE E
DMA_Init HR4H5 DMA_InitStruct H#8 2 1S 801 4a 10 71 % DMAX 25 7748
DMA_Structlnit 8 DMA_InitStruct T ({18 — NS HIL R EIEA
DMA_Cmd i Ge B ke DMA #h i

DMA_PauseCmd

1 B 52K B 4 i€ DMA A& i B 45

DMA_CHRQCmd

DMA 5>k DMAf# fig

DMA_ChannelReset

S 45 2 DMA A& 4l i

DMA_SetSrcAddress

VB 45 2 DMAIT 5 Hh i

DMA_SetDstAddress

W E i DMA) H Artthdik

DMA_SetCurrDataCounter

% 1 2 DMAfE 3

DMA_GetCurrDataCounter

PRAFHE i DMAT & 4 i =

DMA_SoftwareTrigger

BT ik K 45 € DMAR #ii2

DMA_GetStatus

136 2 DMAIFE SRS

DMA_ITConfig

FBE B R AESRAE 1) DMA Hi Ik

DMA_GetFlagStatus

K136 E DMARAR EADIRAS

DMA_ClearFlag

T FRE € DMARIFR EADIRES

DMA_DMACmMd

ffifeB% 2k fEDMA %k DMA

8.3 DMA EFERHER (NSIEFESEAEE S KK

DMA_Delnit
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Table 8.3
HH 4 DMA_Delnit
PR R A void DMA_Delnit(DMA_TypeDef* DMAX)
ThRefhik 501 DMAX 27735 B WA (H
LN = DMAx: x fJLLJZ 0 % 3, Skik#t DMA 4%
IR [EME 7
8 7w 191
DMA_Delnit(DMAO); /K45 DMAO 747 2% B BN EE (E
DMA_Init
Table 8.4
R4 DMA_Init
B BB T void DMA_Init(DMA_TypeDef* DMAx, DMA_InitTypeDef* DMA _InitStruct)
IhRERA R4 DMA_InitStruct #1482 1S HWI 1616 5h % DMAX 7 17 25
INSH DMAXx: x AJLLJZ 0 £ 3, Kik#k DMA 4h &
HWNSHL 2 DMA _InitStruct: Ef45% DMA_InitTypeDef (J$5%F, €14 T 4 GPIO ML B 15 E
%% Section: DMA_InitTypeDef 5 [54 5 % 1% 2 ¥ 70 Y HU {1 V6 [
IR [FIfE 7

DMA_ InitTypeDef

DMA_InitTypeDef & X T 3 fF“sc32f1xxx_dma.h”. “sc32m1xxx_dma.h"F1“SCDx1xx_dma.h":

typedef struct
{

uint16_t DMA_Priority;
uint16_t DMA_CircularMode;
uint16_t DMA_DataSize;
uint16_t DMA_TargetMode;
uint16_t DMA_SourceMode;
uint16_t DMA_Burst;
uint32_t DMA_BufferSize;
uint32_t DMA_Request;
uint32_t DMA_SrcAddress;
uint32_t DMA_DstAddress;

} DMA_InitTypeDef;

DMA_Priority
DMA_Priority i BiEIE L/t S, ZTable 8.55K 31X NS4 AT A B -
Table 8.5

DMA_Priority ik
DMA_Priority LOW WIE s 2 %
DMA_Priority MEDIUM WiEe g AT
DMA_Priority HIGH WEE g N =
DMA_Priority VERY_HIGH WIEL g o NAR T &

DMA _ CircularMode

DMA_ CircularMode % B DMACNT i1 402 3 AR, Z[#Table 8.6 3845 XA Z 41 Fir A il i -

Table 8.6
DMA_CircularMode iR
DMA_CircularMode_Disable KNG
DMA_CircularMode_Enable {EREIE AR

DMA _ DataSize

DMA_ DataSize ¥ &DMA 5/ H tx itk /&5 %6 %, S Table 8.7 3K 11X NS HHI A A -

Table 8.7
DMA_DataSize b
DMA_DataSize_Byte 5 55 H8AL
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DMA_DataSize_HalfWord A8 55 FE 1647
DMA_DataSize_Word kv £ 32401

DMA_ TargetMode

DMA_ TargetMode i & DMA H bx ik ) )i =, Z:piTable 8.83k451X A4 1) A1 i i

Table 8.8
DMA_TargetMode ik
DMA_TargetMode FIXED T 1 (8] 5 kAR )
DMA_TargetMode_INC R
DMA_TargetMode DEC I A
DMA_TargetMode INC_CIRC IR

DMA_ SourceMode

DMA_ SourceMode 1% & DMAE I 3G AR, Z: [ Table 8.93K X AN S H0 ¥ T A 1 il

Table 8.9
DMA_SourceMode HiR
DMA_SourceMode_FIXED T4 (8] 5 M kA )
DMA_SourceMode INC R
DMA_SourceMode DEC R
DMA_SourceMode INC_CIRC Ui PN

DMA_ Burst

DMA_ Bursti& & f kMt &5, st & Burstifi k/h, Sl Table 8. 103X S8 BT A B 7t -

Table 8.10
DMA_Burst Efiipa
DMA_Burst_Disable AR

DMA _Burst_ 1B

&AL, Burst=1

DMA_Burst 2B

it = AL, Burst=2

DMA_Burst_4B

L EAL%, Burst=4

DMA_Burst_8B

&AL, Burst=8

DMA_Burst_16B

EAE4, Burst=16

DMA_Burst_32B

LB AL, Burst=32

DMA_Burst_64B

L E AL, Burst=64

DMA_Burst_128B

AL, Burst=128

DMA_ BufferSize

DMA_ BufferSize % B DMATH 41 28 52 47 %7 /7 45 1 fEEDMACNT .

DMA_ Request

DMA_ Requesti% EDMAIE K IE, ZiTable 8. 113KFXANSHHIFTHE K7 -

Table 8.11

DMA_Request

ik

DMA_Request_Null

2 FDMA #M& 53R

DMA_Request UARTO_TX

UARTO_IDE->TXDMAEN

DMA_Request UARTO_RX

UARTO_IDE->RXDMAEN

DMA_Request_UART1_TX

UART1_IDE->TXDMAEN

DMA_Request_UART1_RX

UART1_IDE->RXDMAEN

DMA_Request_SPI0_TX

SPIO_IDE->TXDMAEN

DMA_Request_SPI0_RX

SPIO_IDE->RXDMAEN

DMA_Request_SPI1_TX

SPI1_IDE->TXDMAEN

DMA_Request_SPI1_RX

SPI1_IDE->RXDMAEN

DMA_Request_ TWIO_TX

TWIO_IDE->TXDMAEN

DMA_Request_TWI0O_RX

TWIO_IDE->RXDMAEN

DMA_Request_TIM1_TI

TIM1_IDE->TIDE

DMA_Request_TWI_QSPI0_TX

QSPIO0_IDE-> TXDMAEN

Page 44 of 302

http://www.socmcu.com



FILSC32Z FIARM Cortex-M0+ MCU [E 4 4§ B F 1
QSPIO_IDE-> RXDMAEN
QSPI1_IDE-> TXDMAEN
QSPI1_IDE-> RXDMAEN
TWI_SPI2_IDE-> TXDMAEN
TWI_SPI2_IDE-> RXDMAEN

Qsinone

DMA_Request TWI_QSPI0_RX
DMA_Request TWI_QSPI1_TX
DMA _Request TWI_QSPI1_RX
DMA_Request TWI_SPI2_TX
DMA _Request TWI_SPI2_RX

DMA_Request_TIM1_CAPF TIM1_IDE->CAPFDE
DMA_Request_TIM1_CAPR TIM1_IDE->CAPRDE
DMA_Request_TIM2_TI TIM2_IDE->TIDE

DMA_Request_TIM2_CAPF TIM2_IDE->CAPFDE
DMA_Request_TIM2_CAPR TIM2_IDE->CAPRDE
DMA_Request_TIM6_TI TIM6_IDE->TIDE

DMA_Request_TIM6_CAPF TIM6_IDE->CAPFDE
DMA_Request_TIM6_CAPR TIM6_IDE->CAPRDE

DMA_Request ADC

ADCCON->DMAEN

DMA_Request_ DMAO

DMAOQO_CFG->CHRQ

DMA_Request_ DMA1

DMA1_CFG->CHRQ

DMA_Request DMA2

DMA2_CFG->CHRQ

DMA_Request DMA3

DMA3_CFG->CHRQ

DMA _Request PCAP_CAP PCAP_IDE->CAPDE
DMA _Request PCAP_TI PCAP_IDE-> TIDE
DMA _ SrcAddress
DMA_ SrcAddress ¥ & DMAfE i (1 Hh ko
DMA_ DstAddress
DMA_ DstAddress i B DMAfEHi ) H bx bk .
8 7Rl

/* #4% DMA_InitStruct 45 52 1S 30) 441 DMAO, i Test1Data )4 #%# 2| Test2Data */
uint8_t Test1Data[12] = "hello world", Test2Data[12] = {0};

DMA_InitTypeDef DMA_InitStruct;

DMA_InitStruct. DMA_Priority = DMA_Priority LOW; /¥ & NARAL 56 2%

DMA_InitStruct. DMA_DataSize = DMA_DataSize Byte; //DMAfL%i % i /y8bit
DMA_InitStruct. DMA_CircularMode = DMA_CircularMode_Disable;; /5. /&%
DMA_InitStruct. DMA_TargetMode = DMA_TargetMode_INC; // H trith il B 1& 346
DMA_InitStruct. DMA_SourceMode = DMA_SourceMode_INC; /it hil:35 B 1& 34
DMA_InitStruct. DMA_Burst = DMA_Burst_INC4; //#it= &4, BURSIZEK/NA 4
DMA_InitStruct. DMA_Request = DMA_Request_TIM1_TI; //DMAfih & JE N TIM1 K% 5
DMA_InitStruct. DMA_SrcAddress = (uint32_t)Test1Data; //JiHshil NTest1Data%izH it
DMA_InitStruct. DMA_DstAddress = (uint32_t)Test2Data; //H brithht A Test2Data%i4 ik
DMA_InitStruct. DMA_BufferSize = 12; /M&5i124 %4k, DMACNT=12
DMA_Init(DMAO,&DMA_InitStruct);

DMA_Structinit

Table 8.12
PR £ 4 DMA_ Structinit
HREURTE void DMA_Structlnit(DMA_InitTypeDef* DMA_InitStruct)
DyRediik FEDMA_InitStruct H i) — M SHEL A EIEHEA
WMANZH DMA_InitStruct: f&11458 DMA_InitTypeDef [45%F, itk
I [Al4E x

DMA_InitStruct
DMA_InitStruct ) Bk 7 45 {6 i Table 8.13F17~ o
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Table 8.13
J 7 A E
DMA_Priority DMA_Priority LOW

DMA_CircularMode
DMA_DataSize
DMA_TargetMode
DMA_SourceMode

DMA_CircularMode_Disable
DMA_DataSize_Byte
DMA_TargetMode_FIXED
DMA_SourceMode_ FIXED

DMA_Burst DMA _Burst Disable
DMA_Request DMA_Request_Null
8 7

I* {EDMA_InitStruct 1 ()& — AN S E A (IR
DMA _InitTypeDef DMA _InitStruct;
DMA_StructInit(&DMA_InitStruct);

DMA_Cmd
Table 8.14
R4 DMA_Cmd
R R T void DMA_Cmd(DMA_TypeDef* DMAX, FunctionalState NewState)
Dhfedtiik ff el Kk DMA #hi%
HNZH DMAX: x FJ LA 0 | 3, kit DMA 4k
WMAZH 2 NewState: #} % DMAX FIFPRAS
XA PIEL: ENABLE 5% DISABLE
IR BME 7
8 7Rl

I* f#EDMAO M */
DMA_Cmd(DMAO, ENABLE);

DMA_CHRQCmd

Table 8.15
R4 DMA_CHRQCmd
R R T void DMA_CHRQCmd(DMA_TypeDef* DMAX, FunctionalState NewState)
Dhfe ik ffGE B K FEDMATE >RDMA
MINSHA DMAX: x AJ LA 0 | 3, SKik$ DMA 4hix
MIANSH 2 NewState: DMAX &% £/ 12 iR &
XS] LU ENABLE 8¢# DISABLE
A EIL(EN p
R 11

I* E{FDMAO, HRIAMDMAEIE */
DMA_CHRQCmd(DMAO, ENABLE);

DMA_PauseCmd

Table 8.16
R4 DMA_PauseCmd
R R T void DMA_PauseCmd(DMA_TypeDef* DMAX, FunctionalState NewState)
Dhee ik ff fE R AE 1R 2 DMAM AL i 8 =
PN L DMAX: x FJ LA 0 | 3, SKik$ DMA 4hik
MANSH 2 NewState: DMAXx &% & 15 I HrR RS
XANBHAT LUEL: ENABLE 5{# DISABLE

i [AE p

A8 741

I* E1EDMAOE H */
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DMA_PauseCmd(DMAO, ENABLE);

DMA __ChannelReset

Table 8.17
R4 DMA__ ChannelReset
BRI void DMA_ ChannelReset (DMA_TypeDef* DMAX)
e dtiik A7 ¥ € DMAR) £ s 18
fNSHL DMAX: x iJ LU O F 3, SKik#E DMA Fhi
I [E{E o
i 7491

I* SADMAOFE HidETE */
DMA_ ChannelReset (DMAO);

DMA_SetSrcAddress

Table 8.18
PRI 4 DMA_SetSrcAddress
PRIEUR T void DMA_SetSrcAddress(DMA_TypeDef* DMAX, uint32_t SrcAddress)
Dhfe ik W B e 2 DMAR JE bk
LN L DMAx: x I LA 0 % 3, Kkt DMA 5hik
MANSH 2 SrcAddress: DMAX i (1) 54 J5 bk
IR [Al y
GEER

[* ¥ & Addre1 A DMAO ) J kit */
uint32_t Addre11= 0x20000004;
DMA_SetSrcAddress(DMAO, Addre11);

DMA_SetDstAddress

Table 8.19
R DMA_SetDstAddress
R TE void DMA_SetDstAddress(DMA_TypeDef* DMAX, uint32_t DstAddress)
etk W E TG & DMATY H brisht
MNZHA DMAX: x FJ LA 0 | 3, Kifk#t DMA #hik
MANSH 2 DstAddress: DMAxf&4 1% H br itk
AR y
fSFH 7= 151

/* % EAddre1yDMAOK) H bxtiidit */
uint32_t Addre11= 0x20000008;
DMA_SetDstAddress(DMAO, Addre11);

DMA_SetCurrDataCounter

Table 8.20
R4 DMA_SetCurrDataCounter
R R void DMA_SetCurrDataCounter(DMA_TypeDef* DMAX, uint32_t Counter)
Dhee stk WEE & DMAM L E
HINZSH DMAxX: x FJ LA 0 | 3, >Kik# DMA #hi%
MANSH 2 DMACounter: DMAfL i (1) 5 &
UL e y
CUEER

I* ¥ EDMAOH L% & 79100 */
DMA_SetCurrDataCounter(DMAO, 100);
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DMA_GetCurrDataCounter

Table 8.21
PR A DMA_GetCurrDataCounter
BRI uint32_t DMA_GetCurrDataCounter(DMA_TypeDef *DMAX)
DifedtiiR AR E DMARI L S ki
WA DMAX: x A LU 0 2 3, Rifkf DMA Shi
IR Al DMA ) 4% i 45 &=
A8 71

I* 313 DMAO L R */
uint32_t Number;
Number = DMA_GetCurrDataCounter(DMAO);

DMA_SoftwareTrigger

Table 8.22
BRI 44 DMA_SoftwareTrigger
HREURTE void DMA_SoftwareTrigger(DMA_TypeDef *“DMAX)
Dhfe ik Bl 18 € DMAR iz
NS DMAX: x AJLLJE 0 3] 3, Skifkd¥ DMA 4k
IR [Al{H P
S FH =151

I* Ak — X DMAOH #tiz */
DMA_SoftwareTriggerr(DMAOQ);

DMA_GetStatus

Table 8.23
PR 4 DMA_GetStatus
PR BRI DMA_State TypeDef DMA_GetStatus(DMA_TypeDef* DMAX)
Dhae ik 31315 E DMARIAL IR S
LTINS DMAx: x AL 0 3 3, RikdF DMA Fhk
IR [Hl{H DMAFEHPIRAS

DMA_State_TypeDef
DMA _ State_TypeDefik [FIDMAIREHLIRAS, ZiTable 8.243k 21X NI AT K7 -

Table 8.24
DMA_State IDLE 2N
DMA_State_ SOURCE B NG
DMA_State BUSY SLHGE I, JE S ONH bk
DMA_State DESTINATION SPNYEREp: b A&/
DMA_State_ HANG FAL SR (FIBIE R, HAREIE G REER)
DMA_State PAUSE P (AL i U PAUSES 1 J5)
DMA_State BURST burstf 4
DMA_State STOP bursti&#ifs 1l (8ipause, Hidmacntit %3]0, Hibursizeil%(F]0)
8 R

I* FRAFDMAOAEHRIRES */
DMA_StateTypeDef DMA_State;
DMA_State = DMA_GetStatus(DMAO);

DMA_ITConfig

Page 48 of 302 V1.9.0
http://www.socmcu.com



S)SinOne $5ESC32 25 ARM Cortex-M0+ MCU B £ 22 F F 4

Table 8.25

PRI DMA_ITConfig

R R T void DMA_ITConfig(DMA_TypeDef* DMAX, uint32_t DMA_IT, FunctionalState
NewState)

Dife stk e K REFR E ¥ DMA ik

MINSH DMAX: x AJLLJE 0 | 3, SKik$ DMA Shixk

MINZH 2 DMA_IT: fi{&Reai K AER) DMA il
Z: [ Section: DMA_IT & £ 2 S ¥ i UE G H

MANSH 3 NewState: DMAx H W ()0 IR 74
XS] PUEL: ENABLE 8¢# DISABLE

IR [HE yn

DMA_IT

DMA_IT mJ LA KA REEE L BEDMAF . AT LI{# i Table 8.26 ) —A~&4%, s& 1A E .
Table 8.26

DMA _IT ik

DMA_IT_INTEN DMAICPU i sk

DMA_IT_TCIE DMA i1 58 Ji 1 it

DMA_IT_HTIE DMA i — - lbr

DMA_IT_TEIE DMA 1% it i H 1B
15 FH 7~ 1)

/* i e DMAO L4 52 B 17 */
DMA_ITConfig (DMAO, DMA_IT_INTEN | DMA_IT_TCIE, ENABLE);

DMA_GetFlagStatus

Table 8.27
R4 DMA_GetFlagStatus
PR R FlagStatus DMA_GetFlagStatus(DMA_TypeDef* DMAx, DMA_Flag_TypeDef
DMA_FLAG)
Ihiedtiik KA E () DMA br AL B 55
HWINSHA DMAXx: x AJLLJE 0 % 3, kik# DMA 7k
HWNSHL 2 DMA_FLAG: £ DMA f5 &AL
%% Section: DMA_FLAG 7 ] 5 % %2 % fo Vi B vu
A EIL(EN DMA_FLAG [Pk 2
DMA_FLAG
Table 8.28%5 1 T DMA_FLAGHI1H
Table 8.28
DMA _IT Rk
DMA _FLAG_GIF DMA 4 J= Hh Wb 5 A7
DMA_FLAG_TCIF DMA 1% 58 il Wrbs 541
DMA_FLAG_HTIF DMA & 45— W bs 5 47
DMA_FLAG_TEIF DMA fE448 5 Wb 647
15 FH 7~ 1)

I* 345 DMALE A 52 b AR
DMA_GetFlagStatus(DMAO, DMA_FLAG_TCIF);

DMA_ClearFlag

Table 8.29
R4 DMA_ClearFlag
PREUR T void DMA_ClearFlag(DMA_TypeDef* DMAX, uint32_t DMA_FLAG)
Difedtiik TH % DMAX )47 b B AR 5 A1
MNZH A DMAx: x A LA 0 % 3, Rik$ DMA 4K
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NS 2 DMA_FLAG: F5iEFRE DMA trE A7
Z %] Section: DMA_FLAG £ 5 £ %S 5 vrUE U
IR [FlfE G
18 F 7R

I* {5 B DMAOfE i 72 bR i . */
DMA_ClearFlag(DMAO, DMA_FLAG_TCIF);

DMA_DMACmMd

Table 8.30

PR £ 44 DMA_DMACmd

R R T void DMA_DMACmMd(DMA_TypeDef* DMAX, uint32_t DMA_DMARequest,
FunctionalState NewState)

Dhfe stk fifi i 5 2k FEDMAIE 3k DMA

INSH DMAXx: x FJLLJ2 0 2 3, >Kik#¥ DMA 4hik

MANSH 2 DMA_DMARequest: i# 3K [ hDMAEE

MIANSH 3 NewState: DMAi% >R DMAFHIRZS
XANSHA]LUE: ENABLE @3 DISABLE

IR A G

S FH =191

[* 2RI SR A TE
DMA_DMACmd(DMAO, DMA_DMAReq_CHRQ,ENABLE);

8.4 &R F: (f£FH DMAO f1 DMA1 23l UART1 B &k B0

volatile uint8_t TestData[12];
volatile uint8_t UART1_FLAG = 0;
RCC_AHBPeriphClockCmd(RCC_AHBPeriph_ DMA, ENABLE); /IFF )5 DMA s
RCC_APBOCmd(ENABLE); /175 UART1 B4
RCC_APBOPeriphClockCmd(RCC_APBOPeriph_ UART1,ENABLE);
I* UART 41464k ¥/
I* LB 10 Ao 18 B A s R OT 9% ¥/
UART_Delnit(UART1);
{
UART _InitTypeDef UART _InitStruct;
UART _InitStruct. UART_BaudRate = 115200;
UART _InitStruct. UART_ClockFrequency = 16500000;
UART_InitStruct. UART_Mode = UART_Mode_10B;
UART _Init(UART1, &UART _InitStruct);
}
UART_TXCmd(UART1,ENABLE);
UART_RXCmd(UART1,ENABLE);
UART _ITConfig(UART1, UART_IT_EN | UART_IT_RX,ENABLE); //ffifit UART1 Ui i
NVIC_EnablelRQ(UART1_3_IRQnN);

/* UARTA fil )k DMA f#ig: UART1 $:0ifih ) DMAO, UART1 %Ki%filik DMA1 */
UART_DMACMd(UART1,UART DMAReq_TX | UART_DMAReq_RX,ENABLE);
DMA_Delnit(DMAO); /DMAO % fif % /4
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DMA_Delnit(DMA1); //DMA1 E47 &84 1E
{
DMA_nitTypeDef DMA _InitStruct;
* DMAO #1464t */
DMA_InitStruct. DMA_Priority = DMA_Priority LOW; Ih@TEAR e g N
DMA_InitStruct. DMA_DataSize = DMA_DataSize Byte; //8 ©i i IE{& %
DMA_InitStruct. DMA_CircularMode = DMA_CircularMode_Enable; //f 115 3% 217 S 12 28 NG A
DMA_InitStruct. DMA_Request = DMA Request UART1_RX;  //DMAO &R A UART1 U
DMA_InitStruct. DMA_Burst = DMA_Burst_INC1; //#it E1E 4
DMA _InitStruct.DMA_SrcAddress = (uint32_t)(&UART1->UART_DATA)); /it iy UART1 ¥ 2 17 42
DMA_InitStruct. DMA_SourceMode = DMA_SourceMode_FIXED; /3 ik [f 5 A48
DMA_InitStruct. DMA_DstAddress = (uint32_t)TestData; // H #xHiit 4 TestData %2H itk
DMA _InitStruct. DMA_TargetMode = DMA_TargetMode INC_CIRC; /it & Jyid A TR X,
DMA_InitStruct. DMA_BufferSize = 12; //'5 X\ DMA #8322 47 A7 25 ME
DMA_Init(DMAO,&DMA_InitStruct);
I* DMA1 F14G4L */
DMA_InitStruct. DMA_Request = DMA_Request_ UART1_TX; //IDMA1 i3k )y UART1 & 1% %54
DMA_InitStruct. DMA_DstAddress = (uint32_t)(& UART1->UART_DATA));
IH st A UARTA B &5 17 28
DMA_InitStruct. DMA_TargetMode = DMA_TargetMode_FIXED;// ik [f 5 A48
DMA_InitStruct. DMA_SrcAddress = (uint32_t)TestData; //J5 ik A TestData £ 2H kit
DMA_InitStruct. DMA_SourceMode = DMA_SourceMode INC_CIRC; //fit & i 1 1 PR A5 =,
DMA_Init(DMA1,&DMA_InitStruct);
}
DMA_Cmd(DMAO,ENABLE); //{#i it DMAO
DMA_Cmd(DMA1,ENABLE); //{fi§ DMA1
while(1)
{
if(UART1_FLAG) //tn % UART1 2k 5¢ Fir & 28
{
UART1_FLAG = 0;
DMA_SoftwareTrigger(DMA1); //f§ifit DMA1 & sk
{
uint32_t delay_time = 400000;
while(delay_time--);
}
if(DMA_GetFlagStatus(DMA1,DMA_FLAG_TCIF)) //41 5 DMA1 %% 52 i
{
DMA_ClearFlag(DMA1,DMA_FLAG_TCIF); //7& R R 1% 58 libr &
DMA_SetCurrDataCounter(DMA1,12); // %35 5 N\ DMAT 528 247 25 17 ¢ I {E
UART_DMACMd(UART1,UART_DMAReq_TX,DISABLE); //E#iffi it UART1 A i%filx DMA
UART_DMACMd(UART1,UART_DMAReq_TX,ENABLE);

}
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void UART1_3_IRQHandler() /TUARTA H 7 AR 45 pR 5
{
UART_ClearFlag(UART1,UART_Flag_RX);
if(DMA_GetFlagStatus(DMAO,DMA_FLAG_TCIF)) //411 5 DMAO #it 58 i%
{
UART1_FLAG = 1;
DMA_ClearFlag(DMAO,DMA_FLAG_TCIF); //3& k¥ 52 58 jlibr &
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9 GPIO EERE

3£IESC32 £ 5IARM Cortex-MO+ MCUHR It 1 #ix 2 774> AT 4%l 1 X0 17 GPIO% 11, A N H 428 2 A7 & FH oK 4% 1

Fum O N H RS . 77/ MO0 F A ThaE B .
9.1 GPIO FEREW

GPIO 17 a%45 ), GPIO_TypeDef, 1£ 3 {F“sc32f1xxx.h” . “sc32mxxxx.h” F1“SCDx1xx.h"ff & LU R -

typedef struct

__ 10 uint32_t PIN;
__l0 uint32_t RESERVEDO[7];
__ 10 uint32_t PXCON;
__ 10 uint32_t RESERVED1[7];
__ 1O uint32_t PXPH;
__ 10 uint32_t RESERVED2[7];
__ 10O uint32_t PXLEV;

} GPIO_TypeDef;

GPIO %17 as itk
Table 9.1
AT Eiiipay
PIN PX i 1 E 4 27 17
PXCON PX 1 4 N\ HS 458 11 23 7 2
PXPH PX 47 B BH 2 1) 27 A7 4
PXLEV |OH 1% & 75 /745 103X 3) 552
9.2 GPIO [l FE ek $i31 &
Table 9.2
GPIO_Delnit GPIOH K& f7 #s B AL £ A H
GPIO_Init HRH GPIO_InitStruct H48 & IS EWIGH M X GPIOX 74745
GPIO_SetDriveLevel |OUK 5 55 2 e B
GPIO_ReadData BB E R GPIO it 1 s
GPIO_ReadDataBit TG 72 o 1 IR A
GPIO_SetBits T T I s v 67
GPIO_ResetBits T BRE E I v 47
GPIO_Write IR E GPIO H# i 115 N\ £
GPIO_WriteBit T B B T BR R E BB v A
GPIO_TogglePins TR 48 € I 0 o 11 67
PA_BIT VB PAG 114 1
PB_BIT V¥ PB4
PC_BIT B PC 14
PD_BIT B PD L1
PE_BIT B PE; 145 1
PA_OT B P A O
PB_OT B4 PBw &
PC_OT FHELPCl 1
PD_OT B PD i 145
PE_OT B PE s 12

9.3 GPIO Bt ERH M (NSEFHSEAATSKHKF)

GPIO_Delnit
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Table 9.3
A& GPIO_Delnit
PR R A void GPIO_Delnit(GPIO_TypeDef* GPIOx)
Theedtiik GPIOM K& 728 A R A H
LN = GPIOx: x A[PL/ZA. B. C. DR GPIO Ak (B AAidk £ 77 LA 45 A ikE)
IR [AE "
8 7w 191
I*GPIOAZ {7 a3 E A/
GPIO_Delnit(GPIOA);
GPIO_Init
Table 9.4
PRI 4 GPIO_Init
R H L 2 void GPIO_Init(GPIO_TypeDef* GPIOx, GPIO_InitTypeDef* GPIO_InitStruct)
IhREfA HRHE GPIO_InitStruct Wi i IS E0IiH /M5 GPIOX 17 8%
NS4 GPIOx: x AJLLZA. B. C. DXKiE# GPIO st (F AR 575 AR 15 9 ifE)
MNSH2 GPIO_InitStruct: f&[A1%5#) GPIO_InitTypeDef HIf&4r, 4 T 4M% GPIO KB B (= 5
IR [FI{E 7

GPIO_ InitTypeDef

GPIO_InitTypeDef & X T X f“sc32f1xxx_gpio.h”. “sc32m1xxx_gpio.h” 5“SCDx1xx_gpio.h”:

typedef struct

uint16_t GPIO_Pin:

uint16_t GPIO_Mode;
uint16_t GPIO_DrivelLevel;

} GPIO_InitTypeDef;

GPIO_Pin
GPIO_Pin#% EGPIOKIPInfil, Z[#Table 9.55K /X M SHIN P A M, AT LMEH i — NS4, s A 14

I

&

Table 9.5
GPIO_Pin iR
GPIO_Pin_0 HFEPXOE I (x NA/BIC)
GPIO_Pin_1 W P18 1
GPIO_Pin_2 B P2
GPIO_Pin_3 P EPX3E
GPIO_Pin_4 e PEPxAE
GPIO_Pin_5 HEFFPX5E
GPIO_Pin_6 EFPX6E
GPIO_Pin_7 B EPXTE I
GPIO_Pin_8 e PEPX8E
GPIO_Pin_9 PO
GPIO_Pin_10 PeFEPx10% 1
GPIO_Pin_11 EHEPX 1145 [
GPIO_Pin_12 EHEPX1 2% [
GPIO_Pin_13 WePEPx13%8 #
GPIO_Pin_14 EFEPX 145 1
GPIO_Pin_15 P 154 [
GPIO_PIN_LNIB AR )\ 7 IIPX0-Px7
GPIO_PIN_HNIB Bt )\ 7 BHIPx8-Px15
GPIO_PIN_AlII PP A E HIPx0-Px15
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GPIO_Mode
GPIO_Mode % EGPIOH i N/fir i i, Sl Table 9.63 451X S H A i -
Table 9.6
GPIO_Mode ik
GPIO_Mode IN_PU Pxy A b i N
GPIO_Mode_IN_HI Pxy A = B A2 2
GPIO_Mode_OUT_PP Pxy Ay i 45 i AR

GPIO_DrivelLevel
GPIO_DrivelLevel % BI0Rz)%5:4%, Z i Table 9.73: 441X NS EHIFTA 1K

Table 9.7
GPIO_DrivelLevel iR
GPIO_DriveLevel 0 WEP1EVUAIIOHZERO (5K
GPIO_DriveLevel_1 W E P VA IOHZE S 1
GPIO_DrivelLevel_2 wEBP1=E VY AIIOHE 22
GPIO_DrivelLevel_3 WEP1EVUAIIOHZER3 (/)
i 7= 191

I* #4fE GPIO_InitStruct HfiE 24, HPAOYIIGAL A Ehr i AL ¥/
GPIO_InitTypeDef GPIO_InitStruct;

GPIO_InitStruct. GPIO_Pin = GPIO_Pin_0;

GPIO_InitStruct. GPIO_Mode = GPIO_Mode IN_PU;

GPIO_InitStruct. GPIO_DriveLevel = GPIO_DrivelLevel_3;
GPIO_Init(GPIOA,&GPIO_InitStruct);

GPIO_SetDriveLevel

Table 9.8
R4 GPIO_SetDrivelLevel
2R B 5 A void GPIO_SetDriveLevel(GPIO_TypeDef* GPIOx, uint16_t GPIO_Pin,
GPIO_DrivelLevel TypeDef GPIO_DrivelLevel)
etk 1O SRB) 45T i E
WANZH1 GPIOx: x FJLLZ A, B. C. D. EXi&#% GPIO #hix( R kit L& 15 A4 iE)
MINZH2 GPIO_Pin: £ & 31 iz
HINSH3 GPIO_DrivelLevel: 10 JR&)% k%
i [E y
i 7= 191

¥ PAOI IR BN 5 2 e N2 */
GPIO_SetDriveLevel(GPIOA, GPIO_Pin_0, GPIO_DrivelLevel_2);

GPIO_ReadData

Table 9.9
R4 GPIO_ReadData
BR 5 5 A uint16_t GPIO_ReadData(GPIO_TypeDef* GPIOx)
e diiik FEEUEG R (1 GPIO i I #4E
LTINE 2 GPIOx: x AJLLs& A, B. C. D. Ekik#¥ GPIO #M& (R A1k £ 75 LA 5 4 1E)
IR A GPIO i [ #7
15 FH 781

*EEHUGPIOA 1 iy 1 4 */
uint16_t ReadPortData;
ReadPortData = GPIO_ReadData(GPIOA);

GPIO_ReadDataBit
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Table 9.10
R4 GPIO_ReadDataBit
PR A iR Y BitAction GPIO_ReadDataBit(GPIO_TypeDef* GPIOx, uint16_t GPIO_Pin)
Theedtiik TR i A RS
mANSH1 GPIOx: x ATLLZ A, By C. D. ERi&E# GPIO A& (E A& #E 55 LA 15 4E)
MANS%2 GPIO_Pin: #EtHL s 46z, HUEZ%Table 9.5
R [E{E fig o o 11 5 PR P IR S
BitAction
BitActioni& [IGPIO¥ [ HRAS, [ Table 9.1138 431X N SR I AT A B A .
Table 9.11
Bit RESET IR [A118.0
Bit SET IR A5 1
S FH =191
PEEEUPAT R A

BitAction ReadPin;

ReadPin = GPIO_ReadDataBit(GPIOA, GPIO_Pin_1);

GPIO_SetBits
Table 9.12
BRI 4 GPIO_SetBits
BR 5 5 A void GPIO_SetBits(GPIO_TypeDef* GPIOXx, uint16_t GPIO_Pin)
Dhfedhik VB R E B E R i AL
MANSH GPIOx: x A[LLZE A, By C. D. ERi&E# GPIO 4 (B AREHE 75 LA 15 1E)
MINZH2 GPIO_Pin: Fif B (1 (147, HUEZ*%Table 9.5
A EIL(EN 7
S FH 7~ 151

[ EPAT1FIPA121{E*/
GPIO_SetBits(GPIOA, GPIO_Pin_11 | GPIO_Pin_12);

GPIO_ResetBits

Table 9.13
PR £ 44 GPIO_ResetBits
bR £ S A void GPIO_ResetBits(GPIO_TypeDef* GPIOx, uint16_t GPIO_Pin)
Thgefiig T8 bR TE R A AL
NS GPIOx: x F[LL=2& A, B. C. D. EXRi%#% GPIO # k(B Aik 4% LA 15 A ik)
MASH2 GPIO_Pin: f5¥ & st O hzr, HUE S %Table 9.5
IR A oG
15 FH 781

[*EBRPAT1AIPA1 215/
GPIO_ResetBits(GPIOA, GPIO_Pin_11 | GPIO_Pin_12);

2 ITSC32Z F ARM Cortex-M0+ MCU 44 4 F F 4

GPIO_Write
Table 9.14
ek GPIO_Write
BR 5 5 A void GPIO_Write(GPIO_TypeDef* GPIOx, uint16_t PortVal)
DIfedtiig [l € GPIO %4l i 115 N H s
MASH GPIOx: x H[ L& A, B. C. D. ERik#% GPIO 4 (B A1k LA 5 0 1E)
WNSH2 PortVal: £55 N i I 54 25 47 2% O 1E
A EIL(EN p
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fd FH R 11
[*[EGPIOBS N/
GPIO_Write(GPIOB, 0x1101);
GPIO_WriteBit
Table 9.15
EepvE GPIO_WriteBit
PR A iR Y void GPIO_WriteBit(GPIO_TypeDef* GPIOx, uint16_t GPIO_Pin, BitAction BitVal)
hie ik VB B PR e R i A i A
LPNE X GPIOx: x ATLLZ A, By C. D. ERi&E# GPIO A& (E A& #E55 LAAS 15 4E)
WANSH2 GPIO_Pin: i & i 4z, HUEZ%Table 9.5
HWINSH3 BitVal: %Zf8 e T RS ANIME, HUEZ%Table 9.11
IR [E{A G
A5 F 7~ 131
[*¥% B PB15HIE*/

GPIO_WriteBit(GPIOB, GPIO_Pin_15, Bit_SET);

GPIO_TogglePins

Table 9.16
R4 GPIO_TogglePins
PR R RY void GPIO_TogglePins(GPIO_TypeDef* GPIOx, uint16_t GPIO_Pin)
DIRE AR FHEE 4R & M v AL
WS GPIOx: x ITLL& A, B. C. D. EXRiE#E GPIO A& (HARIESE TR LIRS 50 HE)
WNSH2 GPIO_Pin: #5BE i AL, %2800 LI GPIO_Pin_x(x 7] BL/& 0-15)[({F &4 &
iR [Al1E ¥
15 FH 7~ 11
[*EHEPB12%/
GPIO_TogglePins (GPIOB, GPIO_Pin_12);
PA BIT
Table 9.17
BRI 44 PA BIT
PREURTY PA_BIT(n)
DIREG IR 1B PAI 1455
INSH n: nA[LLZ0E15, Fn Kkt GPIOA [ I
iR [mfE ¥
A% FH 7~ 431
[V B PA12y i LT/
PA_BIT(12)=1;
PB_BIT
Table 9.18
EeRAES PB BIT
BRI A Y PB_BIT(n)
ThRERG IR T E PB4 1
WANSH n: nAJLLUZ0ZE15, FInkik#k GPIOB ik
R A "
15 FH 7~ 11
[V B PB12y i LT/
PB_BIT(12)=1;
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PC BIT
Table 9.19
R4 PC BIT
BRI A Y PC_BIT(n)
hREfEid W B PC 45
WS n: N LLE0ZE 15, Fnski%# GPIOC 1)
iR 5] {E ¥
15 FH 7R 1)
¥V B PC12 R4 B P/
PC_BIT(12)=0;
PD _BIT
Table 9.20
R4 PD_BIT
bR £ 5 Y PD_BIT(n)
IhREfR B PD 11745
HWANSH n: nA[LLE0ZE 15, Fnkik+£ GPIOD ¥
iR B {E ¥
1 FH 7~ 1
¥V B PD12 4% H P/
PD_BIT(12)=0;
PE_BIT
Table 9.21
P& PE_BIT
PRI R Y PE_BIT(n)
DhReHEiA B PEM &5
HNSH n: nAJLLUZ0E15, HInkik#k GPIOE [k H
iR [E{E ¥
15 FH 7R 91
[V B PE12 K HLSF/
PE_BIT(12)=0;
PA_OT
Table 9.22
R # % PA_OT
BRI KSR Y PA_OT(n)
DhreHEiA TP A 1
HWNSH n: nAJLLE0ZE15, Finskik# GPIOA )i I
iR B ¥
1 FH 7R 91
PFEREEPA125] i/
PA_OT(12);
PB_OT
Table 9.23
K4, PB_OT
pR £ 5 A PB_OT(n)
ThRERE AR T PB4
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WS n: nA[LLE0Z15, Fnkik:GPIOBH Ui I
LA ELIEN ¥
A% FH 7~ 431
PEEEPBA25| I/
PB_OT(12);
PC_OT
Table 9.24
¥4 PC_OT
BRI B Y PC_OT(n)
DhResEiA FHHEPCm &
HWANSH n: nAJLIE0%15, HniEFEGPIOCH] i I
IR B4 ¥
1 F 7~ 1
PEREEPC125] JH/
PC_OT(12);
PD_OT
Table 9.25
BRIE 4 PD_OT
bR $ R 7 PD_OT(n)
IhfeiR B PD 145
NS H n: nAfLLE0%E15, FnskikGPIOD )i
& [BI{E o
A% F 7~ 431
[*ENEEPD125] JE*/
PD_OT(12);
PE_OT
Table 9.26
4 PE_OT
BRI A iR 7Y PE_OT(n)
IhfeR B PE 4 4
WS n: nAJLIE0ZE15, HniEBGPIOE [ [
AL N ¥
1 F 7~ 1
PFEEEPE128] %/
PE_OT(12);

9.4 ZEMERRG: (WG PAO AR B E## PAO)

unsigned long cnt_flag = 50000;

GPIO_Delnit(GPIOA);

{

GPIO_InitTypeDef GPIO_InitStruct;

GPIO_InitStruct. GPIO_Pin = GPIO_Pin_0;
GPIO_InitStruct. GPIO_Mode = GPIO_Mode OUT_PP;
GPIO_Init(GPIOA,&GPIO_InitStruct);

}
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while(1)

{
cnt_flag = 50000;
while(cnt_flag--);
GPIO_TogglePins(GPIOA,GPIO_Pin_0);
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10 LCD [E {4 FE R #

F8GSC32F10XX, SC32R803, SC32F12XX. SC32R805. SC32R806. SC32L14XX. SC32R807.
SC32R808 % 4| A AALCD W s MRzl Lk, AJ J7 {8 A 7 547 LCD I S s 3Rk 3
SC32F10XX, SC32R803, SC32F12XX. SC32R805. SC32R806. SC32R808 54| - EHF syl T -

1. LCDAILEDZ/RIKzN —ifk—;

2. LCDAILED SR Bk FI A 5610 H 37 4768 .

SC32L14xx &5 F EHF S Ul R -

1. FBPHZYLCDEKE) 5 2 i s B L CD IR B ik —

2. FEAFSTOP Mode T 7R .
SC32R807 &4 - E4F s5 i R -
1. ZH7FSTOP Mode F &7~

10.1 LCD HFES4H

LCD 27 fi#%45#y, LCD_LED TypeDef, £ sc32f1xxx.h”msE X iF -

typedef struct

__lO uint32_t DDR_CON,;
__lO uint32_t DDR_CFG;
__ 10O uint32_t SEG_EN;
__lO uint32_t RESERVEDO;
__ 10O uint32_t COM_EN;

10 uint32_t RESERVED1[39];

__ 10 uint32_t SEGRn[28];
}LCD_LED_TypeDef;

LED FAFes &M%

Table 10.1
AT Eiiipay
DDR_CON BN RS ) 2 A7 450
DDR_CFG TN IR B L B A AT A
SEG_EN SEG i G 77 /7 7
COM_EN COM £ e %5 f7- 2%
SEGRn(n=0~35) SEGn & 7~RAM(n=0~34)
10.2LCD [ R EFIR
Table 10.2
FSEAEA it
LCD_Delnit LCDAH R A 778 AL R HE E
LCD_Init R4 LCD_InitStructh 45 € M ZHW1 465 % LCD A 173
LCD_Structlnit fLCD_Structinitd (& — NS HR A EHIEA
LCD_Cmd flifEE kL BELCD IR
LCD_COMConfig % B COM H iEiE
LCD_SEGConfig W B SEGH H i#iE
LCD_Write 1SEG RAME A %4
LCD_CustomModeScan PI#:COM [ %t

10.3LCD Ef-EREER (ASRESEREE SRR

LCD_Delnit
Table 10.3
A& LCD_Delnit
B 0 Ji 1Y void LCD_Delnit(void)
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Thiedid LCDAH G 75 47 #% A 2 64 {8
LN y
IR [ElE 7
i FH R A5
/* LCDMIE T 8 AL B A
LCD_Delnit();
LCD_Init
Table 10.4
A& LCD_Init
B K S A void LCD_Init(LCD_InitTypeDef* LCD_|InitStruct)
TRk HR4E LCD_InitStruct #4852 IS HWI MR 4% LCD 75 A7 8%
LN LCD_InitStruct: &M %5 LCD_InitTypeDefffi#84t, & 7 LCDAMEIMELE (S E
IR [EHE 7

LCD_InitTypeDef

LCD_InitTypeDef & T 3 f“sc32f1xxx_Icd.h”:

typedef struct

{
uint16_t LCD_FrameFre;
uint16_t LCD_Duty;
uint16_t LCD_VOIRSIF;
uint16_t LCD_Bias;
uint16_t LCD_ResSel;
uint16_t LCD_Voltage;
uint32_t LCD_ComPin;
uint32_t LCD_SegPin;

} LCD_InitTypeDef;

LCD_FrameFre

LCD_FrameFrei% BELCD#jilyi, Z [ Table 10.53KFXANSHIFTH L7

Table 10.5
LCD_FrameFre ik
LCD_FrameFre_A32Hz AV TS 32Hz
LCD_FrameFre_A64Hz AT Fimi64Hz
LCD_FrameFre_A128Hz AR TESimi128Hz
LCD_FrameFre_B64Hz B T Himi64Hz
LCD_FrameFre_B128Hz B T 4t 128Hz
LCD_FrameFre_B256Hz B Aii256Hz
LCD_FrameFre_ACustom AR TETF R B & X
LCD_FrameFre_BCustom B TETT /2 B & SRR =,

LCD_ Duty
LCD_ Dutyi# ELCD 545 tt, [ Table 10.63513iX NS5 A K 5 -
Table 10.6

LCD_ Duty iR
LCD Duty 1 8 1/8 5%k, S4~S34°Ksegment, CO~C7 5common
LCD Duty 1 6 1/6 5=k, S2~S34ysegment, C2~C7>;Ncommon
LCD Duty 1.5 1557k, S1~S34ysegment, C3~C7>Ncommon
LCD_Duty 1 4 SEGO0_34COM4_7 1/4 575k, S0~S34ysegment, C4~C7 Fcommon
LCD Duty 1_4 SEG4 34COMO0_3 1/4 55 t, S4~S34Kysegment, CO~C3>5common

LCD_ VOIRSIF

LCD_ VOIRSIFILFE2E 4T TP s 78 I, 2 Table 10.73(14X M S BN HTAH A5 -
Table 10.7
LCD_ VOIRSIF S
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LCD_VOIRSIF_Disable PP 78
LCD_VOIRSIF_Enable PR 7R
LCD_ Bias
LCD_ Bias% BELCDfR & HiJE, Z[#Table 10.8351X M H I BT 1l i1
Table 10.8
LCD_ Bias iy
LCD _Bias_1 4 144k B FE
LCD Bias_1 3 1/31W B L&
LCD_ ResSel
LCD_ ResSel# &LCDH L4 14r K HFH, ZTable 10.93451X AN S50 BT A 1 17
Table 10.9
LCD_ ResSel iR

LCD_ResSel 33K

BEE N80 s H L L BE{E 933k

LCD_ResSel_100K

BCIE A B 23 s Fi BELASL HL FELAEL 9 100k

LCD_ResSel_300K

BT A 70 s R LA FRL BEL{E 9300k

LCD_ResSel_800K

BT A 2 s R BEL A FEL BEL B 9800k

LCD_ Voltage

LCD_Voltage ¥ & AH M AE K 4ATLCD U5, A3 AVLCD = VDD*(17+VLCDI[3:0)/32).

LCD_ ComPin

LCD_ComPin{i ECOMx 1 /R IX B4 Hi (x= 0~7).

LCD_ SegPin

LCD_SegPinf# ¢ SEGx [ 7= WX 54 Y (x= 0~27).

A5 F 7~ 131

[* #R¥E LCD_InitStruct F11E € KIS E 91444k LCD */

LCD_InitTypeDef LCD_InitStruct;

LCD_InitStruct.LCD_Bias = LCD_Bias_1_4; //1/4{f & ibJE
LCD_InitStruct.LCD_Duty = LCD_Duty_1_4 SEGO_34COM4 _7; //1/4 &% I
LCD_InitStruct.LCD_FrameFre = LCD_FrameFre_A64Hz; /IAJE4ii64Hz
LCD_InitStruct.LCD_ResSel = LCD_ResSel_100K;  //X B4 & FLFH & FL BEAE 9100k

LCD_InitStruct.LCD_ComPin = OxFO;
LCD_InitStruct.LCD_SegPin = 0xFF;

IMEFECOM4-7
IMEiHESEGO-7

LCD_InitStruct.LCD_VOIRSIF = LCD_VOIRSIF_Disable; /5% 78

LCD_InitStruct.LCD_Voltage = 7;
LCD_Init(&LCD_InitStruct);

LCD_Structlnit

/IVLCD = VDD*0.75

Table 10.10
A& LCD_Structlnit
BRI KSR Y void LCD_StructInit(LCD_InitTypeDef* LCD_InitStruct)
e diiik fELCD_StructinitH (15— NS EURHE HIEA
NS LCD_InitStruct: 45454 LCD_InitTypeDef 1454, £ 7 LCDAMEHIIL & 15 B
IR [EME 7
s 7= 191

* #ELCD_Structinit (15— NS HUZEAE HIEN %/

LCD_InitTypeDef LCD_InitStruct;
LCD_ Structlnit (&LCD_InitStruct);

LCD_Cmd
Table 10.11

\ HE, \ LCD_Cmd
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BR £ 5 A void LCD_Cmd(FunctionalState NewState)
DhRetthiR e R RELCD I
MNZH NewState: SMXLCDHFRA, XAZSHAT L. ENABLE =i# DISABLE
IR [EE G
SR
I BELCDIh g/

LCD_Cmd(ENABLE);

LCD_ SEGConfig

Table 10.12

HH, LCD_ SEGConfig

R % 5 A void LCD_SEGConfig ( uint64_t SEGSelect, FunctionalState NewState )

Thee ik % E SEGH H iHiE

LN 2 SEGSelect: SEGH| Jilik#%

MANSH2 NewState: /MELCDIHTIRE, XANSH(T LAHL: ENABLE 5 DISABLE

IR [FIfE 7

SEGSelect
SEGSelecti#LCD_Channel, Z[iTable 10.133% 5 X NS HHIFTH K7
Table 10.13
SEGSelect ik
LCD_Channel_0 IEPESEGOT| s
LCD_Channel_1 I PESEGT 5] % H
LCD_Channel 2 i PESEG25] % H
LCD_Channel_3 IEPESEG3 5| ik
LCD_Channel_4 IEPESEGA S| ik
LCD_Channel 5 % SEGS 5| 4 H
LCD_Channel_6 % SEG6 5| 4 H
LCD_Channel_7 IEPESEGT 5] it
LCD_Channel_8 IEPESEG8 7| ik
LCD_Channel_9 P SEGO5| 4 H
LCD_Channel_10 1 FFSEG105] i H
LCD_Channel_11 PEFESEG11 5| i
LCD_Channel_12 P FESEG125| i
LCD_Channel_13 % FFSEG135] i H
LCD_Channel_14 EFSEG14 5| i H
LCD_Channel_15 EFESEG155| % H
LCD_Channel_16 EFESEG16 5| i H
LCD_Channel_17 EFSEG7 5| i H
LCD_Channel_18 1 FSEG185| i H
LCD_Channel_19 EFESEG195| % H
LCD_Channel_20 P FESEG205| [
LCD_Channel_21 I FSEG21 5| i H
LCD_Channel_22 EFSEG225| i H
LCD_Channel_23 P FESEG23 5| [
LCD_Channel 24 EFESEG24 5| % H
LCD_Channel_25 W PESEG255| ik
LCD_Channel_26 PEPESEG26 5| %
LCD_Channel_27 W PESEG27 5] i H!
LCD_Channel_28 I PESEG28 5] ffida H!
LCD_Channel_29 PEPESEG295| ik
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LCD_Channel_30

IEPESEG3075| i

LCD_Channel_31

1 FESEG31 5| ik

LCD_Channel_32

1 FESEG32 5| i

LCD_Channel_33

IEPESEG33 5| i

LCD_Channel_34

W ESEG34 5| i th

i FH 7R 491

4 5ELCDHISEGO 7| i/
LCD_SEGConfig (LCD_Channel_0, ENABLE);

LCD_COMConfig

Table 10.14
R4 LCD_COMConfig
PR 3 R Y void LCD_COMConfig (LCD_COMEN_Typedef COMSelect, FunctionalState NewState )
DhaethiR P B COM# i@ iE
WMANZH COMSelect: COM3F| ik
MANZ%2 NewState: /MELCDRIHRA, XASH0TLUHL: ENABLE 83 DISABLE
IR [EfE 7
COMSelect
COMSelecti#LCD_COMEN, Z[#Table 10.153k451X NS5 (1 B il i
Table 10.15
SEGSelect ik
LCD_COMEN_0 fii fCOMO
LCD_COMEN _1 ff EECOMA
LCD_COMEN_2 ffFECOM2
LCD_COMEN_3 ffilECOM3
LCD_COMEN_4 i ECOM4
LCD_COMEN_5 f#fECOM5
LCD_COMEN_6 il COM6
LCD_COMEN _7 ffiflECOM7
15 FH 7~ 1)

[*{ERELCD)COMOIE iE*/
LCD_SEGConfig (LCD_COMEN_O, ENABLE);

LCD_Write
Table 10.16
R4 LCD_Write
BRI A Y void LCD_Write(LCD_RAMRegister_Typedef LCD_RAMRegister, uint8_t LCD_Data)
Dy aeftik 5 ANLCD &R 2
LPNE 2k LCD_RAMRegister: LCD RAMZy 17 2% %
MANS%2 LCD_LED_Data: LCD#ithiN%
R [EME 7

LCD_ RAMRegister

LCD_ RAMRegisteri£#LCD RAM?Zi {745, Zl[#Table 10.1738431X NS E 1 Fir A BOA

Table 10.17
LCD_ RAMRegister ik
LCD_RAMRegister_0 EHFRAMZ 17250
LCD_RAMRegister_1 EFRAMZ 77281
LCD_RAMRegiste 2 EERAMP 7452

Page 65 of 302

V1.9.0
http://www.socmcu.com



Ssinone

2 ITSC32Z F ARM Cortex-M0+ MCU 44 4 F F 4

LCD_RAMRegister_3 I FRAMZ 7253

LCD_RAMRegister_4 EERAMT 7454

LCD_RAMRegister_5 EFERAMP 17455

LCD_RAMRegister 6 P FERAMPT 17456

LCD_RAMRegister_7 HFRAMZF 7257

LCD_RAMRegister_8 EFERAMP 17458

LCD_RAMRegister_9 EFERAMP 77459

LCD_RAMRegister_10 EFRAMZ /72510
LCD_RAMRegister_11 HFRAMZ /72811
LCD_RAMRegister_12 HEERAMZF 74512
LCD_RAMRegister_13 EPERAMZF 74513
LCD_RAMRegister_14 HFRAMZ /72514
LCD_RAMRegister_15 EFRAMZ /72815
LCD_RAMRegister_16 HEFERAMZ 74516
LCD_RAMRegister_17 EFERAMA 74517
LCD_RAMRegister 18 HFRAMZ /72518
LCD_RAMRegister_19 HFRAMZ /72819
LCD_RAMRegister_20 #EPERAMZ 74520
LCD_RAMRegister 21 % FRAMA 72521
LCD_RAMRegister 22 HEFRAMZT 172822
LCD_RAMRegister 23 HFRAMZ 172523
LCD_RAMRegister_24 HEERAMZ 74524
LCD_RAMRegister_25 EFRAM A 74525
LCD_RAMRegister 26 1 FRAMZ 172526
LCD_RAMRegister 27 I ERAMPT A7 7527
LCD_RAMRegister 28 EFERAMPT /74528
LCD_RAMRegister 29 HERAMP 74529
LCD_RAMRegister_30 HEFRAMZ 172230
LCD_RAMRegister 31 I FERAMPT 74531
LCD_RAMRegister 32 HEFFRAMPF 774532
LCD_RAMRegister 33 HERAMZ 74533
LCD_RAMRegister 34 EFRAMZ 172534

i IR 41
I*XRAM% 77 2505 A\ 0x20*/
LCD_Write (LCD_RAMRegister_0,0x20);

LCD_CustomModeScan

Table 10.18
R4 LCD_CustomModeScan
BRI SR Y void LCD_CustomModeScan(void)
e diiik PI#COM [ % th
WMAZH y
IR A 5
R 11

Y1 — R COM M Hi */
void LCD_CustomModeScan();
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10.4 ZZEfERAAB G LCD %)

RCC_APB2Cmd(ENABLE); //FF & it 4
RCC_APB2PeriphClockCmd(RCC_APB2Periph_LCD_LED, ENABLE);

LCD_Delnit(); //# LCD #H K% 17 #s A7 2 64 (H

{
LCD_InitTypeDef LCD_ InitStruct;
LCD_InitStruct.LCD_Bias = LCD_Bias_1_4; //1/4 {f & #H &
LCD_InitStruct.L.CD_Duty = LCD Duty 1 4 SEG0_34COM4 _7;//1/4 57t
LCD_InitStruct.LCD_FrameFre = LCD_FrameFre_A64Hz; //A 4 64Hz
LCD_InitStruct.LCD_ResSel = LCD_ResSel_100K; // 443 Hs Hi BH & HLFE {2 9 100k
LCD_InitStruct.LCD_ComPin = OxFO; //{§ifit COM4-7
LCD_InitStruct.LCD_SegPin = OxFFFF; //{{if¢ SEG0-15
LCD_InitStruct.LCD_VOIRSIF = LCD_VOIRSIF_Disable; //5< IR 78 H
LCD_InitStruct.LCD_Voltage = 7; //VLCD = VDD*0.75
LCD_|Init(&LCD_InitStruct); //#]#41% LCD

}

LCD_Cmd(ENABLE); //f#ifi¢ LCD

LCD_Write(LCD_RAMRegister_0,0xAA); //%f RAM %1745 0 5 X\ OxAA
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£GSC32F10XX, SC32R803, SC32F12XX. SC32R805. SC32R806. SC32R808 £ 41|44 LED &t /n Yk 5l
%, AI7AE P SZATLED SR IKE) . HE R SR

1. LCDFILED & /RIRE) % —;

2. LCDAILED & /RIKahIHAHRIO DA 254725 .

11.1 LED FF8% 41

LED Zif7-%845#), LCD_LED_ TypeDef, 7&ff“sc32f1xxx.h”d15E LT
typedef struct

__ 10 uint32_t DDR_CON;
__ 10 uint32_t DDR_CFG;
__ 10O uint32_t SEG_EN;
__10 uint32_t RESERVEDO;
10 uint32_t COM_EN;
__10 uint32_t RESERVED1[39];
__10 uint32_t SEGRn[28];
}LCD_LED_TypeDef;
LED #FFfrdeis

Table 11.1
AT it )
DDR_CON R IR ] 7 A7 450
DDR_CFG R IR B I B A AR A
SEG_EN SEGI{fRE 77 774
COM_EN COM £ e ZF f7- 4%
SEGRn(n=0~34) SEGn & 7~RAM(n=0~34)
11.2 LED [ R $i5%
Table 11.2
EEEA it
LED_Delnit LEDAH a7 A7 4 A7 B 4 15
LED_Init R4 LED_InitStruct 145 5& IS HA UH L 41 LED 27 A7 3%
LED_Structlnit fULED_StructInits (148 — A S Hdu g A
LED Cmd ek RELED Y g
LED_COMConfig 1% B COM% H i i
LED_SEGConfig % B SEGH H i#iE
LED_Write [MSEG RAME A\ i
LED_CustomModeScan PI#:COM [ %t
11.3LED B EREHER (NSEHESHERERSHHE D
LED_Delnit
Table 11.3
K4 LED_Delnit
bR £ S A void LED_Delnit(void)
ThRefhik LEDAH G a7 A7 28 AL 2 B4
PN =4 y
R [EME y
8 7Rl
I* LEDAH R B 4725 A1 A
LED_Delnit();
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LED _Init
Table 11.4
EepvE LED_Init
bR B JE AR void LED_Init(LED_InitTypeDef* LED_InitStruct)
TheER 4% LED_InitStruct 45 & IS EWI ML LED 17 4%
MANSH LED_InitStruct: 1545 LED_InitTypeDeffti354t, 175 7 LEDAMAHINL B 1S E
IR (A 7

LED _InitTypeDef

LED_InitTypeDef & X T 3 #f“sc32f1xxx_led.h”:
typedef struct
{
uint16_t LED_FrameFre;
uint16_t LED_Duty;
uint32_t LED_ComPin;
uint32_t LED_SegPin;
} LED_InitTypeDef;
LED_FrameFre

LED_FrameFre % ELED#ii, Z:[iTable 11.53k45FX 251 firf LA »

Table 11.5

LED_FrameFre ik
LED_FrameFre_A32Hz AT 32HzZ
LED FrameFre_A64Hz AV T Aii64Hz
LED_FrameFre A128Hz AV A 128Hz
LED_FrameFre_B64Hz B ¥ Aiii64Hz
LED_FrameFre B128Hz B T At 128Hz
LED_FrameFre_B256Hz B Aiili256Hz
LED_FrameFre_ACustom ARTETE B & MU 2
LED_FrameFre_BCustom BITEIT B H & MR 2

LED_ Duty

LED_ Dutyi# BELED & #=tk, SR Table 1.6 15X ANSH T AL 7 -

Table 11.6

LED_ Duty HiiAR
LED_Duty 1_8 1/8 47 t, S4~S34ysegment, CO~C7Acommon
LED Duty 1 6 1/6 555k, S2~S34Kysegment, C2~C7 Fcommon
LED Duty 1 5 1/55% Lk, S1~S34ysegment, C3~C7 ycommon
LED Duty 1 4 SEGO_34COM4_7 1/4 57k, S0~S34ysegment, C4~C7>Ncommon
LED Duty 1 4 SEG4_34COMO0_3 1/4 57k, S4~S34ysegment, CO~C3>Ncommon

LED_ ComPin

LED_ComPinfdi fit COMx Il & 7= BREh 4 tH (x= 0~7).

LED_ SegPin

LED_SegPinf# f SEGx I &/~ Y zh 4 Hi (x= 0~34).

18 71

* #2455 LED_InitStruct H 45 7€ S5 0146H 4k LED */

LED_InitTypeDef LED _InitStruct;

LED_InitStruct.LED_FrameFre = LED_FrameFre_A64Hz; //Aj% . Jiili64Hz
LED_InitStruct LED_Duty = LED Duty 1_4_SEGO_34COMA4_7; //1/4 %51k
LED_InitStruct. LED_ComPin = OxFO0; //f#fECOM4-7
LED_InitStruct.LED_SegPin = OxFF; //{#§£SEGO-7
LED_Init(&LED_InitStruct);

LED_Cmd
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Table 11.7
PR £ 44 LED Cmd
PR AU T void LED_Cmd(FunctionalState NewState)
DhRetthiR ff g sk FELED ) R
WA NewState: #MELED [ HT R A
XANSHA]LUE: ENABLE & DISABLE

IR [EE 0

S FH = 151

[ RELED I RE*/

LED_Cmd(ENABLE);

LED_Structinit

Table 11.8
PR3 4 LED_Structlnit
PR R RY void LED_Structinit(LED_InitTypeDef* LED_InitStruct)
ThRefhid fELED_Structinitrf (45— S Hz g g ([ EHA
PN = LED_InitStruct: #1745 LED_InitTypeDef (4541, & T LEDAM& L B 15 R
IR [l g
i I 41

I* fELED_Structinitr )5 — AN SHEZ R [EIEN */
LED_InitTypeDef LED_InitStruct;
LED_ StructInit (&LED_InitStruct);

LED_ SEGConfig

Table 11.9
R4 LED_ SEGConfig
B Z J5 Y void LED_SEGConfig ( uint64_t SEGSelect, FunctionalState NewState )
Dy aeftiik ¥ E SEGH: HiEiE
WMAZH SEGSelect: SEGH|ik$*
MANZ%2 NewState: JMXLEDFRRA, XS] LU ENABLE 5# DISABLE
A EI ) 7
SEGSelect
SEGSelectit #LED_Channel, Z[{Table 11.103k5X NS HUKI T R .
Table 11.10
SEGSelect iR

LED_Channel_0
LED_Channel_1
LED_Channel_2
LED_Channel_3
LED_Channel_4
LED_Channel_5
LED_Channel_6
LED_Channel_7
LED_Channel_8
LED_Channel_9
LED_Channel_10
LED_Channel_11
LED_Channel_12
LED_Channel_13
LED_Channel_14

EFESEGOT| ik !
EPESEGT 5] JHfa H
WEFESEG25] i H
e FESEG3 5| i H
P FESEGA 5| i
W ESEGST| ik !
e FSEG6 5| i H
WEFSEGT 5| i H
1 ESEG8T| ik !
EFESEGOT| ik !
WEFESEG105| il
EHESEGT1 5| i
EFESEG125] %
EFESEG135] %
WEPESEG14 5| i
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LED_Channel_15

HEFESEG155| il

LED_Channel_16

1 FESEG16 5| i

LED_Channel_17

W FESEG17 5| ik

LED_Channel_18

EPESEG185| it

LED_Channel_19

IEPESEG197] it

LED_Channel_20

1 FESEG20 5| i

LED_Channel_21

1 FESEG21 5| i

LED_Channel_22

EHESEG2275| i

LED_Channel_23

EFESEG23 5| JiEkg H

LED_Channel_24

1 FESEG24 5| i

LED_Channel_25

1 FESEG25 5| i

LED_Channel_26

HEFESEG26 5| ik H!

LED_Channel_27

EPESEG27 5| ks H!

LED_Channel_28

1 FESEG28 5| i

LED_Channel_29

1 FESEG29 5| i

LED_Channel_30

IEPESEG3075| ik

LED_Channel_31

EFESEG31 5| i

LED_Channel_32

1 FESEG32 5| ik

LED_Channel_33

1 FESEG33 5 ik

LED_Channel_34

EFESEG34 5| i

fiE P 7= 51

I*#i FELED ) SEGOIEE*/
LED_SEGConfig (LED_Channel_0, ENABLE);

LED_COMConfig

Table 11.11
R4 LED_COMConfig
R 5 7Y void LED_COMConfig (LED_COMEN_Typedef COMSelect, FunctionalState NewState )
ek B COME H iEiE
WANSH COMSelect: COM35| Ik #%
WNSH2 NewState: /MELCDIHTIRE, XANSH(T LUHL: ENABLE 5 DISABLE
IR [l{E T
COMSelect
COMSelectit F\LED_COMEN, Z:# Table 11.123843ix NS5 1) i B
Table 11.12
SEGSelect ik
LED_COMEN_0 il COMO
LED_COMEN _1 i ECOM1
LED_COMEN_2 f#EECOM2
LED_COMEN_3 ffHECOM3
LED_COMEN_4 ffileCOM4
LED_COMEN_5 i fECOM5
LED_COMEN_6 f# EECOMB
LED_COMEN_7 ffHECOM7

i FH 7R 491

[*f# GELED ) COMOIB iE*/
LED_SEGConfig (LED_COMEN_0, ENABLE);

LED_Write
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Table 11.13
PRI 44 LED_Write
BR £ 5 Y void LED_Write(LED_RAMRegister_Typedef LED RAMRegister, uint8 t LED_Data)
etk 5 ANLED /R N2
MASH LED_RAMRegister: i il iEi% %
WmAZH2 LED Data: %%
IR [AME 7

LED_ RAMRegister

LED_ RAMRegisterit #LED RAMZi 7728, ZliTable 11.1435 8 X NS K ATE KR .
Table 11.14

LED _RAMRegister iR

LED _RAMRegister 0 % FRAMAZ 7250
LED _RAMRegister _1 % FRAM P 17281
LED_ RAMRegister 2 P FERAMZ 17282
LED_ RAMRegister 3 P FERAMZ 17453
LED_ RAMRegister _4 HERAMP 7454
LED _RAMRegister 5 % FRAMZ 7255
LED_ RAMRegister 6 P FERAMZ 17456
LED_ RAMRegister 7 I FERAMZ 17457
LED _RAMRegister _8 % FRAMZ 7258
LED _RAMRegister 9 % FRAMZ 7259
LED_ RAMRegister _10 HFRAMZ /72510
LED_ RAMRegister _11 HEFRAMZ /72511
LED_ RAMRegister _12 EFERAMZT 774512
LED_ RAMRegister _13 EFFRAMPF /74513
LED_ RAMRegister 14 EFRAMZ 172514
LED_ RAMRegister 15 EFRAMZ /72815
LED_ RAMRegister _16 HEFERAMZT /74516
LED_ RAMRegister _17 EFERAMPF 172817
LED_ RAMRegister 18 HEFRAMZ 172518
LED_ RAMRegister 19 HEFRAMZ /72519
LED_ RAMRegister 20 EFERAMZF /74520
LED_ RAMRegister 21 HFERAMZT 17 2521
LED_ RAMRegister 22 EFRAMZ 172822
LED RAMRegister 23 HEFERAMZ 74523
LED_ RAMRegister 24 IEFERAM T /72524
LED_ RAMRegister 25 IEFERAM T /74525
LED _RAMRegister 26 HEFERAMZ 174526
LED _RAMRegister 27 HEFERAMZ 174527
LED_ RAMRegister 28 IEFERAMPT /74528
LED_ RAMRegister 29 IEFERAM T /74529
LED _RAMRegister _30 HEFERAMZ 174530
LED _RAMRegister 31 HEFERAMZ 174531
LED_ RAMRegister 32 IEFERAM T /74532
LED_ RAMRegister 33 IEFERAM T /74533
LED_ RAMRegister _34 EPERAMZ {745 34

i FH 7R 491

I*XFRAMZF 774505 A\ 0x20*/
LED_Write (LED_ RAMRegister_0,0x20);

LED_CustomModeScan
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Table 11.15
R4 LED_CustomModeScan
BR £ 5 Y void LED_CustomModeScan(void)
Dhaeftid P)#:COM 14
MAZSH o
IR [EE .
S FH = 151

P13 — IR COM M ¥ */
void LED_CustomModeScan();

1.4 525 ERAAE G LED )

RCC_APB2Cmd(ENABLE); //FF &1 il
RCC_APB2PeriphClockCmd(RCC_APB2Periph_LCD_LED, ENABLE);

LED_Delnit(); /% LED #H < &5 47 #% £ AL 2 54 H

{

LED_InitTypeDef LED_BaselnitStruct;

LED_BaselnitStruct.LED_FrameFre = LED_FrameFre_A64Hz; A AT 64HZ
LED_BaselnitStruct.LED_Duty = LED Duty 1 4 SEGO 34COM4 7; //1/4 5=k
LED_BaselnitStruct.LED_ComPin = 0xFO0; /1§ 5 COM4-7
LED_BaselnitStruct.LED_SegPin = OxFF; 1§ 5¢ SEGO-7
LED_Init(&LED_BaselnitStruct); 1191464k LED

}

LED_Cmd(ENABLE);

I%i5E LED

LED_Write(LED_RAMRegister_0,0xAA); II%F RAM Z7f£4% 0 5\ OXAA
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12 INT [& 44 FE o 3

3£ILSC32 4 5IARM Cortex-M0+ MCUA 16N kT, 36 &5 FHAAS thibr g &, w] RA2p 33 858 34> P BTt (4 i
AN TR TFREECE TR

12.1 INT FHFREWH

INT FA788450), INT_TypeDef, fF3Cf“sc32f1xxx.h” . “sc32mxxxx.h”F1“SCDx1xx.h” 1 5& LU R :
typedef struct

__ 1O uint32_t INTF_IE;

_ 10 uint32_t RESERVEDO[7];

__ 10O uint32_t INTR_IE;

__l0O uint32_t RESERVED1[7];

__lOuint32_t INT_SELO;

__l0uint32_t RESERVED2[7];

__ IO uint32_t INT_SEL1;

__l0O uint32_t RESERVED3[7];

__ 1O uint32_t INTF_CON;

__10uint32_t RESERVEDA4[7];

__ 1O uint32_t INTR_CON;

__ 10 uint32_t RESERVED5[7];

__ 1O uint32_t INTF_STS;

__l0uint32_t RESERVEDG[7];

__lO uint32_t INTR_STS;

__l0 uint32_t RESERVED7[7];
} INT_TypeDef;

INT ZF 72t
Table 12.1
AT Eiiipay
INTF_IE INT = W7 T B VR A1 B 25 A7 4
INTR_IE INT = W7 _E TV A B 25 A7 4
INT_SELO A0S o T 3 4% Z5 A7 480
INT_SEL1 AN e TS 1 0B R AT 1
INTF_CON AN HH T T B v 1 B A7 AR
INTR_CON R W b P i P A
INTF_STS AN BT T BV bR AR
INTR_STS AN T b VAR A A A
12.2 INT &4 EE R 51
Table 12.2
INT_Delnit INTAH R ZF A7 28 AL B EE
INT_Init HRYE INT_InitStruct H48 € S EATLHN ML INTZ A7 2%
INT_TriggerMode WHEINT b
INT_ITConfig INTHh i fs 8 5 2k e i &
INT_GetFlagStatus K g fe E INTLR AR B I E 5 T
INT_ClearFlag TERRINT etk bn &AL
FT BIT TR T B bR EAL
RT BIT T BT AR EAL
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12.3 INT Bl ERHFIR(ASEFESFHZRER SR )

INT_Delnit
Table 12.3
4 INT_Delnit
oR £ 5 A void INT_Delnit(void)
ThRefhik INTHE G 25 A7 4% A 2 B4
NS HL 7
4GS i
8 7w 191
IHGINT R OCZ5 A7 38 AL B g (i
INT_Delnit();
INT _Init
Table 12.4
PR 4 INT_Init
BRI 25 Y void INT_Init(INT_InitTypeDef* INT_InitStruct)
ThRe ik AR INT_InitStruct H 552 S EVILAIME INT 25 F7 4%
LN 2| INT_InitStruct: f&11454 INT_InitTypeDef HI48%EF, A& 74N INT R E (S 2
IR [EE 7

INT_InitTypeDef

INT_InitTypeDef & X F 30 f4“sc32f1xxx_int.h”. “sc32m1xxx_int.n" 5“SCDx1xx_int.h”:
typedef struct

uint16_t INT_Channel;

uint16_t INT_Trigger;

uint16_t INT_INTSEL;
} INT_InitTypeDef;

INT_Channel
INT_ChanneliX BINTIEi&, ZiTable 12.5585 XA S 81 A %7 .
Table 12.5

INT_Channel ity
INT_Channel_0 R FEHEIEO
INT_Channel_1 iR I IE 1
INT_Channel_2 I PRIEIE2
INT_Channel_3 brik = SUIBIEK]
INT_Channel_4 I RHIEA
INT_Channel_5 EFEIES
INT_Channel_6 EFFEIES
INT_Channel_7 EFHIET
INT_Channel_8 EFIHIES
INT_Channel_9 EFEIE9
INT_Channel_10 IEFEIEIE10
INT_Channel_11 e FEIEIE 11
INT_Channel_12 EFEIEIE12
INT_Channel_13 IEPEIEIE3
INT_Channel_14 EPEE14
INT_Channel_15 W HFIEIE 15

INT_Trigger

INT_Triggerit & #h b Wifi K #20, S Table 12.63/15 XN SEHI T E KA -
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Table 12.6
INT_Trigger ik
INT_Trigger_Null INT T fih A&
INT_Trigger_Rising INT T iR
INT_Trigger_Falling INTF B fi i
INT_Trigger_Rising_Falling INT 1= T # fid R0 R B i &
INT_INTSEL
INT_INTSELi& #4411, 2 Table 12. 7373 X NS EU A G -
Table 12.7
INT_INTSEL ik
INT_INTSEL_PA S T 1 38 2 A 11
INT_INTSEL_PB A7 S e T i 11 328 % Bt 11
INT_INTSEL_PC A8 r s 11 348 3% g 11
INT_INTSEL_PD A0S T i 11 38 % D3 11
INT_INTSEL_PE A0S i 1 38 % E i 11
15 FH 7~ 1)

I* FRHE INT_InitStruct 82124, HINTO3 (PB3) W4y b i A */
INT _InitTypeDef INT_InitStruct;

INT _InitStruct.INT_Channel = INT_Channel_3;

INT_InitStruct.INT_INTSEL = INT_INTSEL_PB;

INT _InitStruct.INT_Trigger = INT_Trigger_Rising;

INT_Init(&INT_InitStruct);

INT_TriggerMode

Table 12.8

R INT_TriggerMode

BR 5 5 A void INT_TriggerMode(INT_Channel_Typedef INT_Channel,INT_Trigger_TypeDef
Trigger_Mode)

Thaefhid WEINT Fft

HIANZH INT_ Channel: INTx@EE$:, HUERZ#Table 12.5

WANSH2 Trigger_Mode: #E&F itk 77, BUER S Table 12.6

A EI ) c

S FH 7= 151):

/* INTOTFy H I A 5N R B b/
INT_TriggerMode (INT_Channel_1,INT_IT_Falling, ENABLE);

INT_ITConfig
Table 12.9
HE INT_ITConfig
bR £ S A void INT_ITConfig(uint16_t INT_Channel, uint16_t INT_IT, FunctionalState NewState)
DhettiR INT H W7 {8 e 5 2k RE G B
WANSH INT_ Channel: INTxi@iEiL#, HUEAZ#Table 12.5
HWINSH2 INT_IT: &£l k770, BUE AT Z%Table 12.10
HINSH3 NewState: INTH i f ok 2k fg
IR [ElE 7
INT_IT
INT_ITEEREINTHBiER, 25 Table 12.103k13 X AN 51 fT A & 7
Table 12.10
INT_IT Hiik
INT_IT_Rising TR b
INT_IT_Falling I i
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I* AEREINTO F) o WA 20 T B Ak */
INT_ITConfig(INT_Channel_1,INT_IT_Falling,ENABLE);

INT_GetFlagStatus

Table 12.11
EepvE INT_GetFlagStatus
B A0 Ji 1Y FlagStatus INT_GetFlagStatus(INT_Channel_Typedef INT_Channel,
INT_Flag_TypeDef INT_Flag)
Dtk R B 45 E INTZR B AR EAL R E 5
NS H INT_ Channel: INTxifliEit#t, H{HrIZ%Table 12.5
MANZS%2 INT_Flag: &FEINTXy_ LTSl T~ EEas i, BUE T Z%Table 12.12
U EIL(EN INTXHHPRZS (SET 5% RESET)
INT_Flag
INT_Flagi B INTHWibr A7, S Table 12,1255 X NS5 FT A il 5 -
Table 12.12
INT_Flag Hik
INT_Flag_Rising BT ek
INT_Flag_Falling NG Ya

fiE P 7= 1

[ A TR WTINTO3 M bR E AT 1 B 575 ¥/
FlagStatus INT_Status;
INT_Status = INT_GetFlagStatus(INT_Channel_3, INT_Flag_Rising);

INT_ClearFlag
Table 12.13
BRI H 44 INT_ClearFlag
bR £ S A void INT_ClearFlag(uint32_t INT_Channel)
Diredtid TERRINT etk tn £ 07
NS H INT_ Channel: INTxi#i&LEFE(x ATLLEZ 0-15)
MANSH2 INT_Flag: INTxlitr&
I [El4E T
15 FH 7481

i B BT BT INTOS A AL/
INT_ClearFlag(INT_Channel_3);

FT_BIT
Table 12.14
H 4 FT_BIT
BRI KSR Y FT_BIT (n)
Dhee ik TERR T B TR &
WS n: nAfLLZ0%E15, HInkikHFEGPION i [
iR A 7
s 7= 191
IMIEBRINTOT v R rds %/
FT_BIT (1);
RT _BIT
Table 12.15
A& RT BIT
BRI 4 S Y RT_BIT (n)
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ThRefiis TR T W bR

HNSHL n: naJLL20%E15, FnRKiEFEGPION bt K
IR (A 7

7R 191

FIEBEINTOT _EFHI A Wb &/

RT_BIT (1);

12.4 2 AR (PBO & EANSNE LA BN

void INT_Example_Function(void)

{
INT _InitTypeDef INT _InitStruct; //5E X INT #J4a 4k 45 #1445 B
GPIO_InitTypeDef GPIO_InitStruct;
I15€ L GPIO WA 2t R AR B, 58 AN WAl 75 206 10 B E Dy ERimA

/1 PBO ¥ & N ETHE

GPIO_InitStruct. GPIO_Pin = GPIO_Pin_0;
GPIO_InitStruct. GPIO_Mode = GPIO_Mode IN_PU;
GPIO_Init(GPIOB, &GPIO_InitStruct);

INT _InitStruct.INT_Channel = INT_Channel_0;
INT_InitStruct.INT_INTSEL = INT_INTSEL_PB;
INT_InitStruct.INT_Trigger = INT_Trigger_Rising;
INT_Init(&INT_InitStruct);

1* FF a0 L) A T */
INT_ITConfig(INT_Channel_0, INT_IT_Rising, ENABLE);
NVIC_EnablelRQ(INTO_IRQn);

while(1);

void INT_Example_INTOHandler(void)
{
if(INT_GetFlagStatus(INT_Channel_0, INT_Flag_Rising)) /¥t INTO fx &AL

{
INT_ClearFlag(INT_Channel_0);
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13 OP [ 4 FE i 3K

%76 SC32F12XX . SC32R805. SC32R806. SC32R803. SC32F15GX. SC32L14XX. SC32R807.
SC32R808. SC32M15XX. SCD515X. SC32R602 R4k 1 i i % 7] g 21 2 O 2%, OP B %t vl a2k v H
T ADFE e g AR A\ 28 CMPO IE 3 FRTBE PRI

13.1 0P FHFREH

OP Zifies4i#, OP_TypeDef, 1F 3 “sc32f1xxx.h"Hi5E LUIF:
typedef struct

__ 10 uint32_t OP_CON;
} OP_TypeDef;
{E—LA 50 (SC32F15Gx) 1 LUl F -
typedef struct

__ 10 uint32_t OPO_CON;

__ IO uint32_t OP1_CON;

__ 1O uint32_t RESERVEDO;

__ O uint32_t OP2_CON;

__ O uint32_t OPX_CFG;

__ 10O uint32_t OPX_STS;

__l0O uint32_t OPX_IDE;
} OP_TypeDef;
7E A se32mxxxx. h F1“SCDx1xx.h” i 5E LR :
typedef struct

_ 10O uint32_t OPO_CON;
__ 1O uint32_t OP1_CON;
__10 uint32_t RESERVEDQO;
__ 1O uint32_t OP2_CON;
__lO uint32_t OPX_CFG;
__lO uint32_t OPX_STS;
__10 uint32_t OPX_IDE;
} OP_TypeDef;

OP T {7 A%
Table 13.1
AT ik
OP0O_CON OPOJL & i /7 4%
OP1_CON OP1 L & & {7 4%
OP2_CON OP2JiL & Z {7 4%
OPX_CFG OPx¥z il 77 1725
OPX_STS OPxH i o7 77 7 2%
OPX_IDE OPx W7 ¢ & a7 A7 4%
13.2 OP [F {5 i %151
Table 13.2
OP_Delnit H AL OPx 27 £7 2% L BN E
OP_Init R4E OP_InitStruct #1458 € IS HWI IR /M 5% OP Zif7-4%
OP_Cmd fREEE e OP #hX
OP_GainSelection fit & OPxiz i {541
OP_OffsetTrimConfig fii. B OPAMP {1 i (&
OP_OutputSelection Tic & OPx i 1 38 1
Page 79 of 302 V1.9.0

http://www.socmcu.com



sinone

2 ITSC32Z F ARM Cortex-M0+ MCU 44 4 F F 4

OP_OffsetSet

WEOPH | KN E

OP_Structlnit

fEOP_InitStruet R — NS HU% A HEN

OP_InputSelection

it & OPx il \JH 18 1% 4%

OP_ReferenceVref

OP_REFSELiz I I OPx_VREFJ§i% £

OP_NonlnvertinputSelection

il B OPx 132 JiC 7] A i i N\ £ 35

OP_lInverlnputVoltage

ic B OPx 32 T8 A i A\ P s 0B %

OP_CMPTriggerCmd i BEOPX TAE K
OP_CMPTriggerConfig fic. B OPx (¥ i % 2% 1
OP_ReadOffset HELOPXIE # i 1 16
OP_OffsetZero fic & OPxHI R K4
OP_GetCMPSTA IRIFOPX L d A5 2 HVIRZS
OP_ITConfig 1 HEOPx Wy
OP_GetFlagStatus FAFOPxhR LR
OP_ClearFlag bR ERES

13.3 OP [t EE RN SEHESH ARG S KK )

OP_Delnit
Table 13.3
PR E 44 OP_Delnit
B A0 Ji 1Y void OP_Delnit(OP_TypeDef* OPx)
IhREfA OPHIKFF 72 E AL BB
WMASH OPx: EFHFOPHML
IR [l{E 7
8 7Rl

I* OPHHRF 7 s B AL = ERAE ¥/
OP_Delnit(OP);

OP_Init
Table 13.4
P& OP_Init
BR 5 5 A void OP_Init(OP_TypeDef* OPx, OP_InitTypeDef* OP_InitStruct)
Dy aeftiik OPHIAH AL B
WANZH1 OPx: EFEOPHMX
MWNZH2 OP_lInitStruct: fH[A145H OP_InitTypeDef (454, & T 4% OP (LB (5 2
i [AME I

OP_lInitTypeDef

OP_InitTypeDef 5& X T34 “sc32f1xxx_op.h”. “sc32m1xxx_op.h”5“SCDx1xx_op.h KA i -
typedef struct
{
uint32_t OP_ShortCircuit;
uint16_t OP_FDBResisrance;
uint16_t OP_PGAGain;
uint16_t OP_Posittive;
uint16_t OP_Negative;
uint16_t OP_Output;
} OP_InitTypeDef;
%€ X T-SC32F15Gxk LA I AT iR -
typedef struct

uint8_t OP_REFSEL,
uint8_t OP_CMPIMZ;
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uint8_t OP_CMPIM1;
uint8_t OP_OutputPin;
uint8_t OP_Invertinput;
uint8_t OP_Nonlnvertinput;
uint16_t OP_PGAGain;
uint32_t OP_OPREF;
uint32_t OP_FDBR;

} OP_InitTypeDef;

€ LT F4se32m1xxx_op.h” 5“SCDx1xx_op.h”:

typedef struct

{
uint8_t OP_REFSEL,;
uint8_t OP_CMPIM2
uint8_t OP_CMPIM1;
uint8_t OP_OutputPin;
uint8_t OP_Invertinput;
uint8_t OP_Nonlnvertinpu
uint16_t OP_PGAGain;
uint32_t OP_OPREF;
uint32_t OP_FDBR;

} OP_InitTypeDef;

OP_REFSEL
OP_REFSELiz it f:OPx_VREFJEILFE, Z [ Table 13.538 151X S5 Fr i it
Table 13.5
OP_REFSEL; Hik
OP_RefSource_VDD PR E IR VDD
OP_RefSource_VREF M IEAE IR A VREF

OP_CMPIM1f10P_CMPIM2

OP_CMPIM1F10P_CMPIM24} 5IHOPAFIOP2 Lt i fih e 26 A1k #%, 2[5 Table 13.6 3k 45X NS BT A AL -
Table 13.6
OP_CMPIM2 iR
OP_TriggerMode_Disable Ak
OP_TriggerMode_RISE TR R
OP_TriggerMode_FALL IRl
OP_TriggerMode_RISE_FALL U ik
OP_OutputPin
OP_OutputPiniz i i th £k 4%, 24 Table 13.73-43 XN S HU1 I A7 Bt -
Table 13.7
OP_OutputPin IR
OP_OutputPin_Disable 18 i IR OPXO
OP_OutputPin_Enable I T H -5 OPXO FE R b
OP_lInvertinput
OP_Invertinputiz iU Al it N ik £, 2 (% Table 13.83k X NS EUT T A B I
Table 13.8
OP_Invertinput ik
OP_Invertlnput_ OPxN EHOPXN (AR5 1D
OP_lInvertinput_DAC % FIDAC %
OP_Invertlnput_ OPRF 1% FOPRF[3:0]% & 14
OP_Invertlnput_Res R HBAR2
OP_Nonlinvertinpu
OP_Nonlnvertinpuiz j§ [F AR5 i A\ 1686, 2 Table 13. 93K 43 X AN S BT A B -
Table 13.9
OP_Nonlinvertlnpu ‘ Hik
V1.9.0

Page 81 of 302

http://www.socmcu.com



Ssinone

2 ITSC32Z F ARM Cortex-M0+ MCU 44 4 F F 4

OP_Nonlnvertlnput_VSS

W VSS

OP_Nonlinvertinput_VREF

VREFL (PNZf) Vref', AN MAMEZE)

OP_Nonlnvertinput_ VREF_Div2

MAZ I, WE R VVREF/2

OP_Nonlnvertinput_ OPxP

i FHOPXP (A5 D

OP_PGAGain

OP_PGAGainit F W #it 25 #4147, S Table 13. 10355 X AN S H T A KA
Table 13.10
OP_PGAGain EiEip
OP_PGAGain_Nonlinvert4_Invert3 [FIAHSE 246y, A AE3ME
OP_PGAGain_Noninvert8_Invert7 [F ARG 23 815, ORI 715
OP_PGAGain_Nonlinvert16_Invert15 [FARIE 2 1618, SO 75 151
OP_PGAGain_Nonlinvert32_Invert31 [FAHIE 2 3248, SAHIE 78 311

OP_OPRF

OP_OPRFiz iU s Al¥ifii A LR EH , 21 Table 13 115X AN S Hr A -
Table 13.11
OP_OPRF ik

OP_OPRF_1D160P_VREF

I8 SO S\ LU 1/16 OPx_VREF

OP_OPRF_2D160P_VREF

I8 SO S\ L 2/16 OPx_VREF

OP_OPRF_3D160P_VREF

I TS AH AN L 3/16 OPx_VREF

OP_OPRF_4D160P_VREF

I TS AR S TN L 4/16 OPX_VREF

OP_OPRF_5D160P_VREF

I8 RSO S\ LUH5/16 OPx_VREF

OP_OPRF_6D160P_VREF

I8 SO S\ FLH6/16 OPx_VREF

OP_OPRF_7D160OP_VREF

I8 TS AR TN HLE7/16 OPx_VREF

OP_OPRF_8D160P_VREF

IE TR A vt AN L 8/16 OPx_VREF

OP_OPRF_9D160P_VREF

I& RSO S A N LU 9/16 OPx_VREF

OP_OPRF_10D160P_VREF

I8 SO S A\ HLUH10/16 OPx_VREF

OP_OPRF_11D160P_VREF

I8 T AR RN FELE11/16 OPX_VREF

OP_OPRF_12D160P_VREF

I TS AR RN HELE12/16 OPx_VREF

OP_OPRF_13D160P_VREF

I& SO S A N LU 13/16 OPx_VREF

OP_OPRF_14D160P_VREF

I& SO S A N HLUH 14/16 OPx_VREF

OP_OPRF_15D160P_VREF

I8 TS AR RN HELE15/16 OPX_VREF

OP_FDBR

OP_FDBRIz U HR (1 S 15t L PR R %, 204 Table 13123813 XA S5 T B -
Table 13.12
OP_FDBR il B
OP_FDBR_VSS N HSHVSS
OP_FDBR_OPxN OPxN (#MB5] D
s 7= 191

[IOPOWI AR TE B, S AH TR TE B
OP_InitTypeDef OPOQ_InitStruct;
OP_Structlnit(&OPO0_InitStruct);

OPO_InitStruct. OP_FDBR = OP_FDBR_OPxN;
OPO_InitStruct. OP_GAN = OP_GAN_
OPO_InitStruct.OP_Invertinput = OP_

I15E LOPHIMH L L K A AL B

118 TR b L BELH AR i N\ i
AT 1538 26
I13& T3S AR B $2 S 15t LR

Invert7;
Invertinput_Res;

OPO_InitStruct.OP_NonlInvertinput= OP_NonlInvertinput_VSS; //3z il [ 4 i 43 1

OPO_InitStruct.OP_OutputPin= OP_OutputPin_Enable;

OP_Init(OP0,&0PQ0_InitStruct);

OP_ShortCircuit

OP_ShortCircuit 5 B [ #H i £ S AH b &
Table 13.13

HRE,

/1OPO%y Hi ¥ 1 K g
1% OPOHEAT WIH 1L

ZiTable 13.1351F XS H T A K5

OP_ShortCircuit ‘

Hiik |
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OP_ShortCircuit OFF [ ) i RS2 R g A 46
OP_ShortCircuit_ ON () A i RS2 A i i
OP_FDBResisrance

OP_FDBResisrance ¥ & jx it B i i Bz ik B 47, S Table 13.1438- X NS I T A B
Table 13.14

OP_FDBResisrance Eiipa
OP_FDBResisrance_VSS St P B g E B e 1 N 2 VS S
OP_FDBResisrance_ OPN J it HL B g 1 42 0 B 42 O P_ N i [
OP_FDBResisrance_VDD S st EEL oL S 2 4 1 R 42 VD D i
OP_PGAGain
OP_PGAGainitF W #it 25 R4147, S Table 13.155 X AN S H T A KA
Table 13.15
OP_PGAGain iR
OP_PGAGain_Nonlnvert8_Invert7 [ A 28T, SAHIE 257 %
OP_PGAGain_Nonlinvert16_Invert15 [F AR w1615, SO a0 1515
OP_PGAGain_Nonlnvert32_Invert31 [F AR w3218, AR an 311
OP_PGAGain_Nonlinvert64_Invert63 [F)AH I 2 6445, SORH I 75631
OP_Posittive
OP_Posittivei% B OP IEui {5 5141k £, Z[Table 13. 163X NS HUI T A 5 7 -
Table 13.16
OP_Posittive i
OP_Posittive_ OPP0 OPIE3i {5 5%k OPPO
OP_Posittive_ OPP1 OP I35 5 i%EH:1L £ OPP1
OP_Posittive_VSS OP IE i {5 5 IE L FEVSS
OP_Posittive_1_2V OP Ui 5 T iEHE N H1.2V
OP_Posittive_ VDD OPIE%i {5 5 k£ VDD
OP_Negative
OP_ Negative ik BOP i 5 SRk £, Z [ Table 1317343 X M S8 P it
Table 13.17
OP_ Negative iR
OP_Negative_OPN OP 1 3iij {7 5 1 1E FEOPN
OP_Negative PGA OP 1 3iii {7 5 IEH L FEPGA
OP_Output
OP_Outputi FEOPHi i i E L #47, ZFiTable 13.183RFFIX NS HUKI I A 57
Table 13.18
OP_Output iR
OP_Output_OFF i IOP_OARHF I
OP_Output_ ON a5 OP_OTF )i
it I 7491

I* #45 OP_InitTypeDef H148:€ M1 24, + OP #I4hifk */
OP_InitTypeDef OP_InitStruct;

OP_InitStruct.OP_ShortCircuit = OP_ShortCircuit_ OFF;
OP_InitStruct.OP_FDBResisrance = OP_FDBResisrance_VSS;
OP_InitStruct OP_PGAGain = OP_PGAGain_Nonlnvert8 Invert7;
OP_InitStruct.OP_Posittive = OP_Posittive OPPO;
OP_InitStruct.OP_Negative = OP_Negative_ OPN;

OP_InitStruct. OP_Output = OP_Output_ON;

OP_Init (&OP_InitStruct);

OP_Cmd

Table 13.19
\ H¥ 4 \ OP_Cmd
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bR 25 iR 1Y void OP_Cmd(OP_TypeDef* OPx, FunctionalState NewState)
DhRetthiR {5 B B2k BE OPAR B FL Y
WANSH OPx: iL#OP4IMk
MANSHR2 NewState:OPHE FLJF R 25
XANSHALIE: ENABLE B DISABLE
IR [A{E yn
S FH =151
[ * f BEOPHEHL FL i/

OP_Cmd (ENABLE);

OP_OffsetTrimConfig

Table 13.20
PR E 4 OP_OffsetTrimConfig
2R 5 A void OP_OffsetTrimConfig(OP_TypeDef* OPx, uint32_t OP_TrimValueH, uint32_t
OP_TrimValuel)
DhRe ik 1ic. & OPAMPIH) f i {2
NS OPx: &FFOP4MK
MWNZH2 OP_TrimValueH: & i OPAMP {1 4 fi (i
WANZH3 OP_TrimValueL: i35 OPAMP ) 3k i {4
AL EN 7
S FH =151

/ *Iie B OPAMP I i {E */
OP_OffsetTrimConfig(OP, OxFF, 0x00);

OP_GainSelection

Table 13.21

P& OP_GainSelection
PR void OP_GainSelection(OP_TypeDef* OPx, OP_PGAGain_TypeDef PGAGain)
Bl pa fict & OP3 #
NS H1 OPx: £FfOP4hix
WMAZH2 PGAGain: it B OPH 7
IR [BE i

il PR 191

/ *Hc B OPHY 7™/

OP_GainSelection(OP, OP_PGAGain_Noninvert8_Invert7);

OP_OutputSelection

Table 13.22

A& OP_OutputSelection
BRI A5 Y void OP_OutputSelection(OP_TypeDef* OPx, OP_Output_TypeDef OPOutput)
R Fic. & OP i i it
MAS N OPx: iE#$OP4M X
MANSH2 OPOutput: At & OP#i tH v
iR [ElE x

it I 7491

1 *Tic & OPHy H i/

OP_OutputSelection(OP, OP_Output_ON);

OP_OffsetSet (SC32f12xx. SC32R803. SC32R805. SC32R806. SC32L14xx.
SC32R807. SC32R808 #%1|)

Page 84 of 302

V1.9.0
http://www.socmcu.com




S)SinOne $E5ESC32 A 5 ARM Cortex-M0+ MCUIE B Fl

Table 13.23

R4 OP_OffsetSet
BRI A5 Y ErrorStatus OP_OffsetSet(OP_TypeDef* OPx)
Dife stk fii & OPffjoffset W HI | % &
WMAZH OPx: EFOP4MX
IR [EE o

s 7491

[ *Tic B OP#y H i/

OP_OffsetSet (OP);

OP_Structinit

Table 13.24
PRI 4 OP_Structlnit
R R void OP_Structlnit(OP_InitTypeDef* OP_InitStruet)
Dhfe ik HLOP_InitStruet HiIfE— NS HHZ B (HIEA
LETPNE 2 OPx: Kik# OP4MX
AL EN 7
S FH 7= 151

/* {EOP_InitStruet H1 (& — S Hz g (HE N
OP_InitTypeDef OP_lInitStruet;
OP_Structlnit (&OP_InitStruet);

OP_lInputSelection (SC32F15XX. SC32M1XXX. SCDX1XX. SC32R602 #&5%1)

Table 13.25
R4 OP_InputSelection
BR 5 5 A void OP_InputSelection(OP_Periph_TypeDef OPx,0P_Invertinput_TypeDef
OPInvertinput)
Dhfe ik e B OPxi \ it 18 % £
i NZH1 OPx: Kif#% OP#HMX
WNSH2 OPInvertlnput: & 80 AH it 4 N\ 3% £
A EI ) c
S FH 7= 151):

/ *Fe BOP1E FHOPXN (AR5 ¥/
OP_InputSelection (OP1, OP_Invertinput_ OPxN);

OP_ReferenceVref (SC32F15XX. SC32M1XXX. SCDX1XX. SC32R602 &%)

Table 13.26
R4 OP_ReferenceVref
bR £ S A void OP_ReferenceVref(OP_Periph_TypeDef OPx,0P_VREF_TypeDef OPVREF)
DhettiR OP_REFSELIz AL OPx_VREFJHI%L £
WMANSHA OPx: SRit ¥ OP#M&%
MmANS%12 OPVREF: & jiiifit 3t # OPx_VREFJfi%k %
IR EE G
i R 11

[ *Hic B OP 1z T BB i OPx_VREF 5 4VDD */
OP_ReferenceVref (OP1, OP_RefSource VDD);

OP_NonlnvertinputSelection (SC32F15XX. SC32M1XXX. SCDX1XX. SC32R602 %%1)

Table 13.27

| BN

OP_NonlnvertInputSelection
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B A0 Ji 1Y void OP_NonlinvertinputSelection(OP_Periph_TypeDef OPx,
OP_Nonlnvertlnput TypeDef OPNonlInvertinput)
Difedtiig 1ic B OPx 12 J7§ [5] AH i iy A\ e 4%
NS OPx: k4% OP4I Xk
MANSHR2 OPNonlnvertinput: iz ji [ 48 5y A\ ik ¢
IR [HE o
S FH 7R
/ *BL B OP1 N #HVSS */

OP_NonlnvertinputSelection (OP1, OP_Nonlnvertinput_VSS);

OP_lInverinputVoltage (SC32F15XX. SC32M1XXX. SCDX1XX. SC32R602 #7%I)

Table 13.28
PRI 4 OP_lInverlnputVoltage
PR B R Y void OP_InverlnputVoltage(OP_Periph_TypeDef OPx, OP_OPRF_TypeDef OP_OPRF)
Dhfe ik e B OPx )3 T8 S5 AH i iy N\ HL s 20 3¢
LPNE 2l OPx: Kk OP4Ik
WMANZH2 OP_OPRF: iz Ji e AH i i N\ H e %
AL EN .
S FH =151

/ *Bic B OP 112 JBU S AH S 4 N\ HL . 1/16 OPx_VREF */
OP_ InverinputVoltage (OP1, OP_OPRF_1D160P_VREF);

OP_CMPTriggerConfig (SC32F15XX. SC32M1XXX. SCDX1XX. SC32R602 #&7%1)

Table 13.29
R4 OP_CMPTriggerConfig
BR 5 5 A void OP_CMPTriggerConfig(OP_Periph_TypeDef OPx, OP_TriggerMode_TypeDef
TriggerMode)

Dhfe ik Tic B OPx 1 i ) 2% A
i NZH1 OPx: Kif#% OP#HMX
WANSH2 TriggerMode: OPx fifi & 4
A EI ) c

S FH 7= 151):

[ *BC B OP1 btk */

OP_CMPTriggerConfig (OP1, OP_TriggerMode_RISE);

OP_ReadOffset (SC32F15XX. SC32M1XXX., SCDX1XX. SC32R602 %7%1))

Table 13.30
PR £ 44 OP_ReadOffset
PR Y uint8_t OP_ReadOffset(OP_PNMos_TypeDef OPx_Readmos)
Dhefhid PRELOPX [ 1E 47 i 5 B (B
NZH1 OPx_Readmos: kit #E OPx i [
IR A OPx )3 MR S48

OP_PNMos_TypeDef
OP_PNMos_TypeDefi& [l 4 Lt % #5450 1, [ Table 13.3 134X AN KA (1 Fr A A «
Table 13.31

Ji 17 RE
OP0O_Pmos EL 5 22 OPO IE 3t
OPO_Nmos EL 4 23 OPO 47 i
OP1_Pmos i 43 OP1 1E i
OP1_Nmos Eb 5 22 OP1 i
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OP2_Pmos EL & #2OP2 I St
OP2_Nmos Eb 5 22 OP2 4 b
8RB

1* SRAFAEAL e L A 2 O PO I iy AR B AFL */
OP_ReadOffset(OP0_Pmos);

OP_OffsetZero (SC32F15XX. SC32M1XXX. SCDX1XX. SC32R602 F%l)

Table 13.32
R4 OP_OffsetZero
oR 5 5 A void OP_OffsetZero(OP_TypeDef* OPx)
e dtiik Fii & OPx [ 1E £ 3 15 564
NS H1 OPx_Readmos: K% OPx ¥ifiI]
A EIL(EN "
S FH =151

[* B B OP_OIRe e AE */
OP_OffsetZero (OP_0);

OP_CMPTriggerCmd (SC32F15XX. SC32M1XXX. SCDX1XX. SC32R602 &7%1)

Table 13.33
PR OP_CMPTriggerCmd
R % A void OP_CMPTriggerCmd(OP_Periph_TypeDef OPx, FunctionalState NewState)
Dinedtig i BEOP TAF R
WS OPx: Ri&# OP4MX
HWANZH2 NewState: 4}k PGA 41 IR HE TR
XANZ ¥ LI ENABLE 5% DISABLE
IR [AME G

OP_GetCMPSTA (SC32F15XX. SC32M1XXX. SCDX1XX. SC32R602 #51)

Table 13.34
R4 OP_GetCMPSTA
BR 5 5 A OP_CMPSTA_TypeDef OP_GetCMPSTA(OP_Periph_TypeDef OPXx);
Dy aeftiik RAFOP L s = RS
MNZH OPx: &H£OPxsMX
i A8 FEAD) EE B i HIR S

OP_CMPSTA_TypeDef
OP_CMPSTA_TypeDefik [al 541 Lt F #51 HUIRAS, 2 [ Table 13.3538 431X NS AY (1) Fr A B

Table 13.35

J

;

OP_CMPSTA Low

b A L i L /T i L s

OP_CMPSTA_High

b A 1 i L KT i i s

15 FH 7~ 1)

I* SRAGAEH L A A an H RS
OP_CMPSTA_TypeDef OP_Type;
OP_Type = OP_GetCMPSTA(OP1);

OP_GetFlagStatus (SC32F15XX. SC32M1XXX. SCDX1XX. SC32R602 #7%1))

Table 13.36
EipvEs OP_GetFlagStatus
BRI R Y FlagStatus OP_GetFlagStatus(OP_FLAG_TypeDef OP_FLAG)
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Theedtiik RIFOPHR EIRA
MANSH OP _FLAG: OPFrEfALIESF
R [E{E OP_FLAGHIHIRZA (SET 5 RESET)
OP_FLAG
Table 13.3745 i T OP_FLAGI{E -
Table 13.37
OP_FLAG HEk
OP_FLAG_OPCMP1 OPHAU LL 4 22 CMP 1+ W bk AL
OP_FLAG_OPCMP2 OPHLILL L 4% 2 CMP 2+ W b i fr
fd FH R 11

I* AFOP1bR &R FH R [\] */
FlagStatus OP_Status;
OP_Status =OP_GetFlagStatus(OP1, OP_FLAG_OPCMP1);

OP_ITConfig (SC32F15XX. SC32M1XXX. SCDX1XX. SC32R602 #%)

Table 13.38
R4 CMP_ITConfig
R % 5 A void OP_ITConfig(uint16_t OP_IT, FunctionalState NewState)
IhREFE I fHiGEOPH
WS OP_IT: i&#:OPx4h ¥ ki figfir
MANSH2 NewState: CMPHI¥ifdifE. THU{EENABLEEDISABLE
iR [Al{E ¥
OP_IT
Table 13.3945 1 TOP_ITHI{E .
Table 13.39
OP_IT ik
OP_IT_INT OP i hs A7
OP_IT_OPCMP1 OPELALL EL A 25 CMP 1 1 iy
OP_IT_OPCMP2 OPHLIU LE L A CMP 2+ 7
15 FH 7~ 11
I* {HEEOP1 kT */

OP_ITConfig(OP_IT_OPCMP1, ENABLE);

OP_ClearFlag (SC32F15XX. SC32M1XXX. SCDX1XX. SC32R602 #%)

Table 13.40
EEA & OP_ClearFlag
BRI A Y void OP_ClearFlag(uint16_t OP_FLAG)
e diiik TEBRIR SRS
HNSHL OP_FLAG: "HWbr it
I [El4E 7
s 7= 191

I* EBROPHR &E*/
OP_GetFlagStatus(OP_FLAG_OPCMP1);

13.4 SR fE B

static volatile FlagStatus ADC_Flag;
/* OP [FAH R AHBOREL & */
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void OP_AmplifiesVoltage Function(void)

{

GPIO_InitTypeDef GPIO_InitStruct; //5€ X GPIO ¥Jta b 45 # ik 24 &
* PA3 # & s A */

GPIO_InitStruct. GPIO_Pin = GPIO_Pin_3;

GPIO_InitStruct. GPIO_Mode = GPIO_Mode_IN_HI;
GPIO_Init(GPIOA, &GPIO_InitStruct);

/IADC #I4fh i &

volatile uint16_t ADC_Value;

RCC_APB2Cmd(ENABLE); IIADC. PGA 437t APB2 B4 |
ADC_|InitTypeDef ADC_InitStruct; II5E . ADC Wl &k 14 A &

ADC_ Structlnit(&ADC_InitStruct);
ADC_InitStruct. ADC_ConvMode = ADC_ConvMode_Single; /IADC B IR 5L Hipbi =
ADC_InitStruct. ADC_Prescaler = ADC_Prescaler_ 3CLOCK; ISR R A 3 4

ADC_InitStruct. ADC_VREF = ADC_VREF_VDD; 2% % VDD
ADC_Init(ADC, &ADC_InitStruct); INRHEEE M AR EALACE ADC
ADC_SetChannel(ADC,ADC_Channel_PGA); 11iE$ PGA B8
ADC_ITConfig(ADC,ADC_IT_ADCIF,ENABLE); % ADC ik
NVIC_EnablelRQ(ADC_IRQn);

ADC_Cmd(ADC,ENABLE); /1 & ADC;

IIPGA WILE AT &, IR AR AR O

OP_InitTypeDef OP_InitStruct; I15€ L PGA WUk 45k A A &
OP_InitStruct.OP_ShortCircuit = OP_ShortCircuit OFF; [IPGA [EIAH ;e AHAS 48 B2

OP_InitStruct.OP_FDBResisrance = OP_FDBResisrance_VSS; //Jz /5 HFH % VSS
OP_InitStruct. OP_PGAGain = OP_PGAGain_NonlInvert8_Invert7;//[F]#H 8 £ A0 7 %14 7

OP_InitStruct.OP_Posittive = OP_Posittive  OPPO; /B #H %% OP_0
OP_InitStruct.OP_Negative = OP_Negative_PGA; 11k B 422 PN 56 FL BEL
OP_InitStruct.OP_Output = OP_Output_ON; 1134 OP_O %3 1
OP_Init(OP,&O0P_InitStruct); 1%} OP AT HI 4G4k
OP_Cmd(OP,ENABLE); //OP fii g
while(1)
{

ADC_SoftwareStartConv(ADC); 11FF a3

while(ADC_Flag == RESET); 112545 ADC B #1581,

ADC_Value = ADC_GetConversionValue(ADC); //38H ADC %418
printf("\\n ADC Conversion Value is 0x%x \r\n",ADC_Value);
for (int i=0;i<5000;i++);

void OP_AmplifiesVoltage  ADCHandler(void)

{

if(ADC_GetFlagStatus(ADC,ADC_Flag_ADCIF)) /3] ADC ¥5 &7
{
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ADC_ClearFlag(ADC,ADC_Flag_ADCIF); //i#5: ADC kz & fir
ADC_Flag = SET; // A& XbrE Bkt
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14 OPTION [&] 4 & ok ¥

R N ERA B —BeFlash X 33 F T AR A7 % P 1 E AT IR (E 1 B, BEIX IR v Customer Option[X 5. F P 7EKE
BICHP K B AL 5 NICHER, ICTE R VIIRILIT, 5t 2k b 3 B A ANSFRIE N W] B . XTOPTION ) #/F 7T LA
LVR. &I M. JTAGH] JHIZE ¥ & A H 2 ZE

14.1 OPTION [& 14 FE ik 3t %]

Table 14.1
OPTION_WDTCmd fEREE R REWDTAM&
OPTION_LVRConfig B LVR LAY A7
OPTION_JTAGCmd fEREERREJTAG T fk
OPTION_IAPPORA fif FHAX ¥ B IAP RS [X 45
OPTION_IAPPORB fifi FHB X ¥ B IAP R [X 45§

14.2 OPTION B4 EREIEME (NS&ESE AR S KMKH)
OPTION_WDTCmd

Table 14.2
PR3 4 OPTION_WDTCmd
R 5 A void OPTION_WDTCmd(FunctionalState NewState)
Dhhedthik fFRE IR BEWDTAh %
LETPNE 2 NewState: WD T4 RS
XANZHATLLEL: ENABLE 8% DISABLE

IR [H{E T

i =151

[*JEEWDT */

RCC_Unlock(OxFF);
RCC_AHBPeriphClockCmd(RCC_AHBPeriph_IFB, ENABLE);
OPTION_WDT_Cmd(ENABLE);

OPTION_LVRConfig

Table 14.3
HE 4 OPTION_LVRConfig
bR A Y void OPTION_LVRConfig(OPTION_LVR_TypeDef OPTION_LVR)
e diiik W B LVR LAY AL
MANSH LVR AL A4 7
I [El4E 7
OPTION_LVR
OPTION_LVRIE#LVRHE, ZHTable 14.43815X AN SHIFTH L5
Table 14.4
OPTION_LVR HER
OPTION_LVR_DISABLE LVRAM#E B
OPTION_LVR_1_9V LVRHLJEH1.9V
OPTION_LVR 2 9V LVRHLJEH2.9V
OPTION_LVR 3 7V LVRHLE H3.7V
OPTION_LVR 4 3V LVRHLJE H4.3V
EEERTE

/* LVRHL A AL 1 B 2.9V */
RCC_Unlock(OxFF);
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RCC_AHBPeriphClockCmd(RCC_AHBPeriph_IFB, ENABLE);
OPTION_LVRConfig (OPTION_LVR_2_9V);

OPTION_JTAGCmd

Table 14.5
PR £ 44 OPTION_JTAGCmd
PR AU Y void OPTION_JTAGCmd(FunctionalState NewState)
DhRetthiR e B R AEJTAG ThfE
WA NewState: JTAG Zhfit FIHDIRAS
XANSHALIE: ENABLE % DISABLE
IR [EE 0
S~ 151

1 * JTAGH BIRT LUAE B 1O */

RCC_Unlock(OxFF);
RCC_AHBPeriphClockCmd(RCC_AHBPeriph_IFB, ENABLE);
OPTION_JTAGCmd (DISABLE);

OPTION_IAPPORA

Table 14.6
BRI 4 OPTION_IAPPORA
PR A iR void OPTION_IAPPORA (uint16_t IAPPROAST, uint16_t IAPPROAED )
Ihie iR i FHALX ¥ B IAP AR [X 45
HIANSH IAPPROAST: AP {47 [X 33 (1) 46 b [X
WNSH2 IAPPROAED: AP {3 [X 35 1) 45 o i [X.
IR [H{E T
A5 F 7~ 431

1 A AKX B EIAP LR X 35/

RCC_Unlock(0xFF);
RCC_AHBPeriphClockCmd(RCC_AHBPeriph_IFB, ENABLE);
OPTION_IAPPORA (497, 498);

OPTION_IAPPORB

Table 14.7
HH OPTION_IAPPORB
BRI E Y void OPTION_IAPPORB ( uint16_t IAPPROAST, uint16_t IAPPROAED )
hhedhik fi B X 15 B AP [X 15
HIANSH IAPPROAST: AP R4 X 3146 i [X
HWNSH2 IAPPROAED: AP {3 [X 35 1) 45 o i [X.
IR [F{E G
15 FH 7~ 1)

[ * AFHIBIX ¥ EIAP LR [X 45*/

RCC_Unlock(OxFF);
RCC_AHBPeriphClockCmd(RCC_AHBPeriph_IFB, ENABLE);
OPTION_IAPPORA (497, 498);
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15 PWM [&E 14 FE i

F¥6SC32F10XX, SC32R803
SC32R808 # 41t 1 83t I Ji 1]

15.1 PWM F 78451

, SC32F12XX. SC32R805. SC32R806. SC32L14XX. SC32R807.
BRI R R 16 A PWMART HE, PWIM#S H AT 3B 1E )

PWM 2 1E8845 8y, PWM_TypeDef, 7EXfF“sc32f1xxx.h”r5E LR

typedef struct

__10 uint32_t PWM_CON;
__10 uint32_t PWM_CHN;
__ 10 uint32_t PWM_STS;
__10 uint32_t PWM_INV;
__10 uint32_t PWM_DFR;
__10 uint32_t PWM_FLT;
__10 uint32_t PWM_CYCL

E;

"~ 10 uint32_t RESERVED[5];

__lO uint32_t PWM_DTI8];
} PWM_TypeDef;

PWM 7517 23 R 4%

Table 15.1
A ity
PWM_CON PWM% il 75 17 4%
PWM_CHN PWMIl i 15 & 27 7 2%
PWM_STS PWMIR A5 % 27 A7 4%
PWM_DFR PWMZE X 1% & 75 17 #5
PWM_FLT PWIM s S A6 I 152 5 25 A7 2%
PWM_CYCLE PWM JE 1127 17 25
PWM_DTn PWMiiEiEn duty 75 /7%
15.2 PWM [E {4 i #(5)R
Table 15.2
PWM_Delnit PWMAH K 75 A7 4% 52 A7 2 B8 1H
PWM_Init PWM#I 44k i B
PWM_Structinit FEPWM_InitStruct 1[5 — NS E A EIEAN
PWM_RisingDeadTimeConfig PWMEAMERT, EFHRFEX I A AT &
PWM_FallingDeadTimeConfig PWMEAMEXT, N FEIRFEIX I A fc &
PWM_Cmd PWMI)j R G HL &
PWM_SetPrescaler PWMFISHR & &
PWM_GetPrescaler FRELPWM ) Hi #2 {8
PWM_SetCycle PWMIH) JE 5 B
PWM_GetCycle FEPWM A E
PWM_SetDuty PWM /5 25 LUK B 1 B
PWM_GetDuty PWMERHL & 73 Ll A

PWM_FDlInit PVVM i i A A5 = 6

PWM_FDStructlnit fEPWM_FDInitStruct o {5 — /NS Hik g EHIE A
PWM_FDCmd PW Mg e Aor A5 i

PWM_ITConfig PWM i B oR £

PWM_GetFlagStatus SREPWM H BT bR 4L

PWM_ClearFlag TEBRPWMH Wbz £ 47
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PWM_Delnit
Table 15.3
B, PWM_Delnit
PRERE T void PWM_Delnit(PWM_TypeDef* PWMx)
Theedtiik PWMAHH 5% 25 47 2% Z A7 2 68 {8
MANSH PWMx: xALLZ0, SKiEHFPWMAIMKL
IR [AE T
8RB
I* PWMOZ A7 25 Z A1/
PWM_Delnit(PWMO);
PWM_Init
Table 15.4
PRI 4 PWM_Init
BRI B S Y void PWM_Init((PWM_TypeDef* PWMx, PWM_InitTypeDef* PWM_InitStruct)
Ihie iR PWMA 4 4L it B
HIANSH PWMx: xnf P20, RikFEPWMANE
MNSH2 PWM_InitStruct: E[A45H PWM_InitTypeDef fJ354t, & 7 4k PWM RIEC B (S B
IR [FIfE y

PWM_InitTypeDef

PWM_InitTypeDef & X T3 {f“sc32f1xxx_pwm.h":
typedef struct
{

uint16_t PWM_Prescaler;

uint16_t PWM_AlignedMode;

uint16_t PWM_WorkMode;

uint16_t PWM_Cycle;

uint32_t PWM_ OutputChannel;

uint32_t PWM_LowPolarityChannl;

}
PWM_Prescaler

PWM_Prescaleri & PWMH 214513, i Table 15.5F:45X NS5 A 7

Table 15.5
PWM_Prescaler IR
PWM_PRESCALER_DIV1 i A 2 R 1 43 B
PWM_PRESCALER_DIV2 I e A2 253 A
PWM_PRESCALER_DIV4 I e A2 Sy 4 53 A
PWM_PRESCALER_DIV8 i A 2 R 843 i
PWM_PRESCALER _DIV16 B A 2 R 1640 40
PWM_PRESCALER_DIV32 I e S 26 g 3247 4
PWM_PRESCALER_DIV64 I e 55 2 84 43 A
PWM_PRESCALER_DIV128 I i A3 22 S 12843 43
PWM_PRESCALER_DIV256 I B 0925677

PWM_AlignedMode
PWM_AlignedMode % & PWMX} 55150, Z [ Table 15.63K15 X NS0 FT i 7t -

Table 15.6
PWM_AlignedMode Hik
PWM_AlignmentMode_Edge AT F5
PWM_AlignmentMode_Center FRL X 55
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PWM_WorkMode
PWM_WorkMode % BPWM TAE#E 5, Z:[ETable 15.73451X 4 S5 B 1 7%

Table 15.7
PWM_WorkMode ik
PWM_WorkMode_Independent M A
PWM_WorkMode_Complementary HAME
PWM_Cycle

PWM_Cycle & BEPWMJE ], BHEMEARTE PWME HBEIER) (] - 1); 52 SEPWM H i B
(PWMPDI[15:0] + 1) * PWMHT £,
PWM_OutputChannel

PWM_OutputChanneli% & PWM#iHi@iE, ZHTable 15.83k X NS ATA KA .

Table 15.8
PWM_OutputChannel ik
PWMChannel_Less ANk FEEIE
PWM_Channel_0 % FRIEIEO
PWM_Channel_1 iR I IE 1
PWM_Channel_2 EFEIHIE2
PWM_Channel_3 prik =S UIBEK]
PWM_Channel_4 G FRIEIEA
PWM_Channel_5 I PEIEIES
PWM_Channel_6 EFIHIES
PWM_Channel_7 prik =S UIbENg
PWM_Channel_All R PT A I IE

PWM_LowPolarityChannl

PWM_LowPolarityChannl# & PWMx [r)%i HiidiE, 2 Table 15.83K5 XA S H I TG A -
8 7Rl

/* HR4E PWM_InitStruct Hi 45 5E 2450, WI4E1LPWMO */

PWM_InitTypeDef PWM_InitStruct;

PWM_InitStruct. PWM_AlignedMode = PWM_AlignmentMode_Edge; /it & Nl it st
PWM_InitStruct. PWM_Prescaler = PWM_PRESCALER_DIV8; //4ii% ~Fsource/8

PWM _InitStruct.PWM_OutputChannel = PWM_Channel_4 | PWM_Channel_5; /% 1 i&i& AHPWM4AIPWM5
PWM _InitStruct.PWM_LowPolarityChannl = PWM_Channel_5; //PWM5%iH 5 |71
PWM_InitStruct. PWM_WorkMode = PWM_Mode_Complementary; /Bt B 4 H AMb
PWM_InitStruct.PWM_Cycle = 999; //PWM# it ) J& 318 9(999+1) * PWMFH #h
PWM_Init(PWMO0,&PWM _InitStruct);

PWM_Structinit

Table 15.9
R4 PWM_Structlnit
HREURTE void PWM_Structinit(PWM_InitTypeDef* PWM_InitStruct)
Dhae ik fEPWM_InitStruct 1 )& — S Hiz A EHIEA
WMANZH PWM_InitStruct: {51454 PWM_InitTypeDef [45%F, Filiaik
I [l 4 .

PWM_InitStruct
PWM_InitStructf¥) i 52 4 { i Table 15.10/ 75 .

Table 15.10
Jik A LRI
PWM_AlignedMode PWM_AlignmentMode_Edge
PWM_Cycle 0x0000
PWM_LowPolarityChannl PWMChannel_Less
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PWM_OutputChannel

PWMChannel_Less

PWM_Prescaler

PWM_PRESCALER_DIV1

PWM_WorkMode

PWM_WorkMode_Independent

fiE P 7= 1

I* FEPWM_InitStruct 1 #4 — S Hdi s (IR
PWM_InitTypeDef PWM_InitStruct;
PWM_StructInit(&PWM_InitStruct);

PWM_RisingDeadTimeConfig

Table 15.11
BRI 4 PWM_RisingDeadTimeConfig
bR A JER Y void PWM_RisingDeadTimeConfig(PWM_TypeDef* PWMx, uint8_t
PWM_RisingDeadTime)

Dhfe stk PWMEAMEX T, EFHEFEIX I RIAC B

WANZH PWMx: xFJLLZ0, SKEFEPWMAME

HIANSH2 PWM_RisingDeadTime: PWM_EFHHFEX I [H] = 4*x / FpCLKO
(NN FAF AR IME,  PUETEFE y0~15)

I [F{E 7

i 7= 191

* PWMO_ETHEAEIX I (8] BC & %/
PWM_RisingDeadTimeConfig(PWMO0,8); //PWM_EF+#53E X i 8] 432 / FpCLKO

PWM_FallingDeadTimeConfig

Table 15.12
PR 44 PWM_FallingDeadTimeConfig
BR 25 iR 7Y void PWM_FallingDeadTimeConfig(PWM_TypeDef* PWMX, uint8_t
PWM_FallingDeadTime)

Dinedtid PWMEAMEAT, N IR FEIX I (A ic &

WS PWMx: xA[LLZO, SKRIEFEPWMAR &

HWANZH2 PWM_FallingDeadTime: PWM &35 AEIX B8] = 4*x / FpCLKO
(NG AR, DUE T H0~15)

IR A X

S FH 7= 151):

/* PWMO T B3 SE X I ) e B */
PWM_FallingDeadTimeConfig(PWMO0,8); //PWM | [&#54E X i} 7] 432 / FpCLKO

PWM_Cmd
Table 15.13
HH, PWM_Cmd
bR £ S A void PWM_Cmd(PWM_TypeDef* PWMx, FunctionalState NewState)
DhettiR PWMIlife J5 8156 ik £
WANSH PWMx: xA]PLAE0, SRIEFEPWMAYR &
WNZH2 NewState: PWM{iifigak 2k it
R A G
i R 11
[ FEPWM1*/

PWM_Cmd(PWM1,ENABLE);

PWM_SetPrescaler

Table 15.14

| BN

PWM_SetPrescaler
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bR 25 iR 1Y void PWM_SetPrescaler(PWM_TypeDef* PWMx, PWM_Prescaler_TypeDef
PWM _ Prescaler)
Difedtiig W B PWMIIA %
LN 2 PWMx: xA]BLZ0, FKik#FEPWMANE
MANSHR2 PWM_Prescaler: iE&FPWMFHR, EHnIZ%Table 15.5.
IR [HE .
S FH 7R

[*15E B PWM1 4% Sy Fsource/8*/
PWM_SetPrescaler(PWM1,PWM_PRESCALER_DIV8);

PWM_GetPrescaler

Table 15.15
R PWM_GetPrescaler
B A0 Ji 1Y PWM_Prescaler_TypeDef PWM_GetPrescaler(PWM_TypeDef* PWMx)
Difedtid SREPWM ) 425
N PWMx: x]LLRZO0, RiEHEPWMALE
IR BME PWMISA, & [F5£4% Table 15.5P9 48
GEEER

I* ZRELPWMA f 45 */
PWM_Prescaler_TypeDef PWM_Prescaler;
PWM_Prescaler = PWM_GetPrescaler(PWM1);

PWM_SetCycle

Table 15.16
R4 PWM_SetCycle
BR 5 5 A void PWM_SetCycle(PWM_TypeDef* PWMx, uint32_t PWM_Cycle)
Diredtid PWMIP)JH] 915 B
i NZH1 PWMx: x#]PLZ0, FRik#FEPWMSME
WNSH2 PWM_Cycle: PWM¥JE i
AR T
15 FH 7481

1* % B PWMA [ & {E */
PWM_SetCycle(PWM1,999); //PWMi H () & 11 4 (999+1) * PWMH 4

PWM_GetCycle

Table 15.17
R4 PWM_GetCycle
bR £ S A uint16_t PWM_GetCycle(PWM_TypeDef* PWMx)
Thgefiig FRELPWMIH) & 3118
WANSH PWMx: xA]PLAE0, SRIEFEPWMAYR &
IR A PWMIT & 1E
i R 11

I* SRELPWMA ())& JA1E */
uint16_t PWM_Cycle;
PWM_Cycle = PWM_GetCycle(PWM1);

PWM_SetDuty

Table 15.18
REA & PWM_SetDuty
BR 25 iR 7Y void PWM_SetDuty(PWM_TypeDef* PWMx, PWM_Channel_Typedef PWM_Channel,
uint16_t PWM_Duty)
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ThRefiis PWM 525 b 5 0 B

HWINSH PWMx: xA[PLZO, RKIEFEPWMARE

WANSH2 PWM_Channel: PWMiliiEER:, HUE 2% Table 15.8.
MINSH3 PWM_Duty: PWMI¥] 545t K FF

IR [EME T

18 F 7R

* i B PWMOG ) 5 4 EL K */
PWM_SetDuty(PWMO0, PWM_Channel_6,500);

PWM_GetDuty

Table 15.19

PRI % PWM_GetDuty

oR 5 5 A uint16_t PWM_GetDuty(PWM_TypeDef* PWMx, PWM_Channel_Typedef
PWM_Channel)

Theedtiik RELPWMI 5 23 LK BEAE

HNZH PWMx: x]LLRZO0, RiEHEPWMALE

MNSH2 PWM_Channel: PWMiii&iE+#, HUE R 2% Table 15.8.

S EILEN PWMIP) o 7 Fe A BEAE

S FH 7= 151

* SREXPWMOB 1 5 7 Hl K FEAE */
uint16_t PWM_Duty;
PWM_Duty = PWM_GetDuty(PWMO, PWM_Channel_6);

PWM_FDiInit
Table 15.20
K4 PWM_FDlInit
PREURTY void PWM_FDInit(PWM_TypeDef* PWMx, PWM_FDInitTypeDef* PWM_FDInitStruct)
DhaethiR PWVIM i e A P A% 214
HIANZH PWMx: xnJ P20, SRIEFEPWMAM
MANZ%2 PWM_FDInitStruct: 15545 PWM_FDInitTypeDef [fif%r, AL T PWMilk &6 il (1) i
BEE
A EIL(EN ¥

PWM_FDInitTypeDef

PWM_FDInitTypeDef 5& X F 3 ff“sc32f1xxx_pwm.h":
typedef struct

uint16_t PWM_FDMode;

uint16_t PWM_FDVoltage;

uint16_t PWM_FDFilteringTime;
} PWM_FDInitTypeDef;

PWM_FDMode
PWM_FDMode % & PWM MR, 2 Table 15.213k4F1X AN S50 FT A it -
Table 15.21
PWM_FDMode IR
PWM_FDMode_Latch Bl
PWM_FDMode_Immediate A7 BIAR

PWM_FDVoltage

PWM_FDVoltage ¥ & PWMH A R H T, S Table 15. 225K X AN S H I FT A 7L
Table 15.22
PWM_FDVoltage

PWM_FDVoltage Low
PWM_FDVoltage_High
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PWM_FDFilteringTime
PWM_FDFilteringTime i & PWMilf & M E R N 6], 2B Table 15.233R1F X NS H FT A 1 7% -
Table 15.23

PWM_FDFilteringTime Efiipa

PWM_FilteringTime_Ous JEBLI [A) 4 0us

PWM_FilteringTime_1us JEVL I E] N 1us

PWM_FilteringTime_4us JEUZ IS (8] Jy4us

PWM_FilteringTime_16us JEBLI 1)y 16us
i 7491

¥ PWMO L s i A5 X5 B/

PWM_FDInitTypeDef PWM_FDInitStruct;

PWM_FDInitStruct.PWM_FDMode = PWM_FDMode_Latch; /& M8l fE
PWM_FDInitStruct. PWM_FDFilteringTime = PWM_FilteringTime_1us; /&R 8] 1us
PWM_FDInitStruct.PWM_FDVoltage = PWM_FDVoltage High; /[ il s e~V 3%
PWM_FDInit(PWMO0,&PWM_FDInitStruct);

PWM_FDStructlnit

Table 15.24
4 PWM_FDStructlnit
BRI void PWM_FDStructinit(PWM_FDInitTypeDef* PWM_FDInitStruct)
DiRetthid fEPWM_FDInitStruct F1 ) &—A> S Hdz i 4 (HEAN
WMANSH PWM_FDInitStruct: #&[145# PWM_FDInitTypeDef fi#6%1, 5 4)t44k
IR [AlE o

PWM_FDInitStruct
PWM_FDInitStruct ik &2 5k %4 {E i Table 15.25/ 7

Table 15.25
Ji A SR E
PWM_FDMode PWM_FDMode_Latch
PWM_FDFilteringTime PWM_FilteringTime_0Ous
PWM_FDVoltage PWM_FDVoltage Low
f 7= 191

* #EPWM_FDInitStruct H {15 — NS HEL A EIENY
PWM_FDInitTypeDef PWM_FDInitStruct;
PWM_FDStructInit(&PWM_FDInitStruct);

PWM_FDCmd
Table 15.26
BRI H 44 PWM_FDCmd
B 20 5 Y void PWM_FDCmd(PWM_TypeDef* PWMx, FunctionalState NewState)
ThRE ik PWM i RS i T BETT 3 155 P
AR PWMx: xA[LLZO0, KiEFEPWMAME
MANZH2 NewState: il ll] Dy BETT i /5 4]
Y EIEE c
18 71

1* FF 8 2 ThEe PWM S RS AL X, */
PWM_FDCmd(PWMO,ENABLE);

PWM_ITConfig
Table 15.27
REA & PWM_ITConfig
oR £ S A void PWM_ITConfig(PWM_TypeDef* PWMx, uint16_t PWM_IT, FunctionalState
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NewState)
DhRetthiR PWM H W7 C & bR %L
HWINSH PWMx: xnfPL20, SRiEEFEPWMAM L
MANS%2 PWM_IT: PWMHIHiER, HUE R Z%Table 15.28.
BMASH3 NewState: PWM i )5 /5% 4]
IR [FlfE G
PWM_IT
PWM_IT HIkfifeal ka8 PWM Hilli. 2 Table 15. 283K B XM HIMFTA MR . -
Table 15.28
PWM_IT Eiiipa
PWM_IT_INTEN PWM i 3K
15 FH 7~ 1)
| *FF 5 PWMO v b/

PWM_ITConfig(PWMO0, PWM_IT_INTEN, ENABLE);

PWM_GetFlagStatus

Table 15.29
R4 PWM_GetFlagStatus
PR A S Y FlagStatus PWM_GetFlagStatus(PWM_TypeDef* PWMx, uint16_t PWM_FLAG)
heedtiik FRELPWM A B b A7
HIANSH PWMx: xiJ L20, FikFEPWMAN
HMIANSH2 PWM_FLAG: PWMH ks, HUE 2% Table 15.30.
IR [FIfE PWMx[J#TIRA (SET s RESET)
PWM_FLAG
Table 15.30%5 i T PWM_FLAGHIE .
Table 15.30
PWM_FLAG ik
PWM_Flag_ PWMIF PWM I 145 3K b i

PWM_Flag_FLTSTA

PW M S TR A Aw &

it P 7= 1)

I* FRHPWMO H I i Sk bR 6 AL */
FlagStatus PWM_ Status;
PWM_Status = PWM_GetFlagStatus(PWMO, PWM_Flag_PWMIF);

PWM_ClearFlag

Table 15.31
R4 PWM_ClearFlag
BR 5 5 A void PWM_ClearFlag(PWM_TypeDef* PWMXx, uint16_t PWM_FLAG)
e diiik TBEBRPWMH b5 A7
NS H1 PWMx: x#]LLZO, KikHFEPWMAL
WMANSH2 PWM_FLAG: PWMHltbrd, HUE ] Z#Table 15.30.
i [AME I
fSFH 7= 151

I* IE R PWMO H i K br A7 */
PWM_ ClearFlag(PWMO0, PWM_Flag_PWMIF);
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15.4 SEEE A (PWMO B AMERHIH 52N 20%F1 80%FIHE T, FIF )8 #ifE
R T &g

RCC_APBOCMA(ENABLE): /75 PWMO i} %}
RCC_APBOPeriphClockCmd(RCC_APBOPeriph_PWMO0, ENABLE);

PWM_Delnit(PWMO); //: PWMO AH 3¢ 257 17 2% & 7 45 44

{
PWM_InitTypeDef PWM_ InitStruct;
PWM_InitStruct.PWM_AlignedMode = PWM_AlignmentMode_Edge; AR 5%
PWM _InitStruct. PWM_Prescaler = PWM_PRESCALER_DIV16; 1116 4345
PWM_InitStruct. PWM_OutputChannel = PWM_Channel_4 | PWM_Channel_5;
I1fd & PWM4 Fit PWMS5 4t
PWM_ InitStruct. PWM_LowPolarityChannl = PWM_Channel_5; [IPWMS i H ¥ T 2 []
PWM_InitStruct. PWM_WorkMode = PWM_WorkMode Complementary; // B #M& 2
PWM_InitStruct. PWM_Cycle = 999; //JH 1§ 1000
PWM_Init(PWMO, &PWM_InitStruct); //#] 451k PWMO

}
PWM_SetDuty(PWMO, PWM_Channel_4, 200);  //PWM4 5%t 20%, PWM5 (525 L 80%
PWM_Cmd(PWMO, ENABLE); /1 & PWMO;

{
PWM_FDInitTypeDef PWM_FDInitStruct;

PWM_FDInitStruct. PWM_FDMode = PWM_FDMode_Latch; /i i g B A7 X,
PWM_FDInitStruct.PWM_FDVoltage = PWM_FDVoltage Low; //A&HFA %L
PWM_FDInitStruct. PWM_FDFilteringTime = PWM_FilteringTime_1us; /3% [8] 1us
PWM_FDInit(PWMO, &PWM_FDInitStruct); /PWMO #9461k,

}

PWM_FDCmd(PWMO, ENABLE); //{#i ¢ PWMO i & 461 Th &

PWM_ITConfig(PWMO, PWM_IT_INTEN, ENABLE); /ffist PWMO Ikt

while(1)

{
if(PWM_GetFlagStatus(PWMO, PWM_Flag_FLTSTA)) /s 4 %k
{

PWM_ClearFlag(PWMO0, PWM_Flag_FLTSTA);

}
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16 LEDPWM [&] 14 & pRi 5

F¥GSC32F10XX, SC32R803, SC32F12XX. SC32R805. SC32R806. SC32R808 R 41 1 2 i3t H Ji 1A
BT I & L RI8 AL PWMA i

16.1 LEDPWM F 7R 4EH

LEDPWM 217845 %), LEDPWM_TypeDef, 7E3fF“sc32f1xxx.h” i1 5E X
typedef struct

__1O uint32_t LEDPWM_CON;
__ 10 uint32_t LEDPWM_CHN;
__lO uint32_t LEDPWM_STS;
__ IO uint32_t LEDPWM_INV;
__ 10 uint32_t RESERVEDO[2];
__ IO uint32_t LEDPWM_CYCLE;
__ 10O uint32_t RESERVED1[5];
__ IO uint32_t LEDPWM_DT[32];
} LEDPWM_TypeDef;
FE 3 4sc32r803.h" i LR
typedef struct

_ 10O uint32_t LEDPWM_CON;
_ 10 uint32_t LEDPWM_CHNO;
_ IO uint32_t LEDPWM_STS;

_ 10 uint32_t LEDPWM_INVO;
__ IO uint32_t LEDPWM_DFR,;
__ IO uint32_t LEDPWM_CYCLE;
__ IO uint32_t LEDPWM_CHNT1;
__ IO uint32_t LEDPWM_INV1;
__lO uint32_t RESERVED1[3];
_ 10O uint32_t LEDPWM_DT[39];

} LEDPWM_TypeDef;

LEDPWM & 728 F 4%

Table 16.1
AT ik
LEDPWM_CON LEDPWM{z il 27 17 2%
LEDPWM_CHN/
LEDPWM_CHNO/ LEDPWMIEIE ¥ & 75 1785
LEDPWM_CHN?1
LEDPWM_STS LEDPWMIR & b5 & 75 7788
LEDPWM_INV/
LEDPWM_INVO/ LEDPWM g B 15 B 25 7 2%
LEDPWM_INV1
LEDPWM_CYCLE LEDPWMJ& A 75 4785
LEDPWM_DTn LEDPWMiEiEn duty %5 77 4%
16.2 LEDPWM [& {4 i ¥ 51 %
Table 16.2
LEDPWM_Delnit LEDPWMAH G 27 f7 48 B A B8
LEDPWM_Init LEDPWMAI4A/LTC B
LEDPWM_Structlnit fELEDPWM_InitStruct )5 — AN S Hda A [ IEAN
LEDPWM_Cmd LEDPWMZ RE I KL &
LEDPWM_SetPrescaler LEDPWMI[P 45 % % &
LEDPWM_GetPrescaler FRELLEDPWM ) 4 548
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LEDPWM_SetCycle LEDPWMY)JE A &
LEDPWM_GetCycle FRELLEDPWMIH] & A8
LEDPWM_SetDuty LEDPWM 5 & Lb K FE 5 B
LEDPWM_GetDuty FRELLEDPWM 5 7 Lh K FE {H
LEDPWM_ITConfig LEDPWMH W7 it B pR £
LEDPWM_GetFlagStatus SRELLEDPWM H i bR A
LEDPWM_ClearFlag THEFRLEDPWM Wbz & 47

16.3 LEDPWM {4 FE R B RN\ SEESE AR S KHED)
LEDPWM Delnit (SC32F10XX. SC32F12XX. SC32R803. SC32R805. SC32R806.

SC32R808 &%)
Table 16.3
ERAE4 LEDPWM_Delnit
B A0 i 1Y void LEDPWM_Delnit(void)
IhREfid LEDPWMAH < 25 77 2% H A £ 58 8
R [EME 7
15 FH 7~ 1)

/* LEDPWMOZ: 75 25 5 A */

LEDPWM_Delnit();

LEDPWM_Init (SC32F10XX. SC32F12XX. SC32R803. SC32R805. SC32R806.

SC32R808 %)
Table 16.4
HE 4 LEDPWM_Init
PR A S Y void LEDPWM_Init(LEDPWM_InitTypeDef* LEDPWM _InitStruct)
Theedtiik LEDPWM#¥JUH LI &
WMAZH LEDPWM_InitStruct: 51444 LEDPWM_InitTypeDef (\#5%t, €15 1 #h% LEDPWM (¥
(R ERSS
IR [l{E 7

LEDPWM_InitTypeDef
LEDPWM _InitTypeDef & X T X f“sc32f1xxx_ledpwm.h”:

typedef struct
{

uint16_t LEDPWM_Prescaler;

uint16_t LEDPWM_AlignedMode;
uint8_t LEDPWM_Cycle;

uint64_t LEDPWM_ OutputChannel;
uint64_t LEDPWM_LowPolarityChannl,

}
LEDPWM_Prescaler

LEDPWM_Prescalerix BLEDPWMIN #14ii%, Z:jiTable 16.53K 431X 2K T il A «

Table 16.5

LEDPWM_Prescaler ik
LEDPWM_PRESCALER _DIV1 IR ATR 153 4T
LEDPWM_PRESCALER DIV2 I e A2 Sy 253 A
LEDPWM_PRESCALER _DIV4 I A2 g4 43 A
LEDPWM_PRESCALER _DIV8 I P2 98 43 Al
LEDPWM_PRESCALER DIV16 NPT R 1634
LEDPWM_PRESCALER _DIV32 IS 26 g 3243 4
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LEDPWM_PRESCALER _DIV64 BT S[ Bl
LEDPWM_PRESCALER_DIV128 AT % A 128 43 A
LEDPWM_PRESCALER _DIV256 i AT % SR 25643 A

LEDPWM_AlignedMode

LEDPWM_AlignedMode #% & LEDPWMX 7153, Z[Table 16.63k 15X NS H A B 5 -
Table 16.6

LEDPWM_AlignedMode Tk
LEDPWM_AlignmentMode_Edge AR 55
LEDPWM_AlignmentMode_Center HRL X 55

LEDPWM_Cycle

LEDPWM_Cycle? ELEDPWM/A ], tt4{E/C% LEDPWME H LI (A — 1); that 2 i LEDPWM i i) F
#ifti’y (LEDPWMPD[7:0] + 1 ) * LEDPWMH %,

LEDPWM_OutputChannel

LEDPWM_OutputChannelix ELEDPWM#i HiifiiE, Z:iTable 16.735k 53X MM FTAH ML -
Table 16.7

LEDPWM_OutputChannel iR
LEDPWMChannel_Less AN E
LEDPWM_Channel_0 prik =S GBI
LEDPWM_Channel_1 I PRI TE 1
LEDPWM_Channel_2 PR IE2
LEDPWM_Channel_3 prik =S UIBEK]
LEDPWM_Channel_4 IEPEIEIEA
LEDPWM_Channel_5 I PEIEIES
LEDPWM_Channel_6 HPRIEIEG
LEDPWM_Channel_7 EFREIET

S S
LEDPWM_Channel_30 164518 E 30
LEDPWM_Channel_31 HPRIMIE31
LEDPWM_Channel_0_31 1 HFHIE0-31
LEDPWM_Channel_32 e FEIHIE32
LEDPWM_Channel_33 1 HRIEIE 33
S [
LEDPWM_Channel_38 e HFIHIE 38
LEDPWM_Channel_32_38 HEFFImIE32-38
LEDPWM_OutputChannel iR

LEDPWM_LowPolarityChannl

LEDPWM_LowPolarityChannlix ELEDPWM/x [ i thifiE, Z:[HTable 16.7 343X A S8 A7 i -

f 7= 191
LEDPWM _InitStruct. LEDPWM_AlignedMode = PWM_AlignmentMode_Edge;//LEDPWM X 55 #5504 # %t 5%
LEDPWM_InitStruct. LEDPWM_Cycle = (uint16_t)(32000000 / 256 / 1000); //LEDPWM 4% 4 1000Hz
LEDPWM_ InitStruct. LEDPWM_OutputChannel = LEDPWM_Channel_0; //f#ifELEDPWMO%i
LEDPWM_InitStruct. LEDPWM_Prescaler = PWM_PRESCALER_DIV256; //LEDPWME #4344 153 Bt
LEDPWM_Init(&LEDPWM_InitStruct); /B ELEDPWM

LEDPWM_Structlnit (SC32F10xx. SC32F12xx. SC32R803. SC32R805. SC32R806.

SC32R808 #%1)
Table 16.8
iR LEDPWM _ Structinit
PREUR T void LEDPWM_ Structinit(LEDPWM_InitTypeDef* LEDPWM_ InitStruct)
DiRedhik fELEDPWM_InitStruct 1 1) & — NS AR A EHIEA
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LN LEDPWM_InitStruct: {545k LEDPWM_InitTypeDef f54t, 41441k
iR [A{E o

LEDPWM_InitStruct
LEDPWM_InitStructf) i i 44 B Wi Table 16.9/175x .

Table 16.9
JR 7 G E
LEDPWM_AlignedMode LEDPWM_AlignmentMode_Edge
LEDPWM_Cycle 0x0000
LEDPWM_LowPolarityChannl LEDPWMChannel_Less
LEDPWM_OutputChannel LEDPWMChannel_Less
LEDPWM_Prescaler LEDPWM_PRESCALER_DIV1

8 741

/* #ELEDPWM_InitStruct o ()4 — S Hdz g HE N
LEDPWM_InitTypeDef LEDPWM_InitStruct;
LEDPWM_ Structlnit(&LEDPWM_ InitStruct);

LEDPWM_Cmd (SC32F10xx. SC32F12xx. SC32R803. SC32R805. SC32R806.

SC32R808 %)
Table 16.10
R4 LEDPWM_Cmd
B A0 Ji 1Y void LEDPWM_Cmd(FunctionalState NewState)
e stk LEDPWMI)j R J& 3h/ 2% Pk 4%
MINSHL NewState: LEDPWM{# fE 55 2k
AL e T
i =151
I*{# FELEDPWM*/

LEDPWM_Cmd(ENABLE);

LEDPWM_SetPrescaler (SC32F10xx. SC32F12xx. SC32R803. SC32R805. SC32R806.

SC32R808 %751
Table 16.11
R4 LEDPWM_SetPrescaler
BR 5 5 A void LEDPWM_SetPrescaler(LEDPWM_Prescaler_TypeDef LEDPWM_Prescaler)
Dyhe ik % B LEDPWM i3
MANSH LEDPWM_Prescaler: % LEDPWMi%, HUffin]Z%Table 16.5.
i [aE I
18 F 7l

[*¥% B LEDPWMABI R A Fsource/8*/
LEDPWM_SetPrescaler(LEDPWM_PRESCALER_DIV8);

LEDPWM_GetPrescaler (SC32F10xx. SC32F12xx. SC32R803. SC32R805. SC32R806.

SC32R808 #7%1)
Table 16.12
R4 LEDPWM_GetPrescaler
BR 25 iR 7Y LEDPWM_Prescaler_TypeDef LEDPWM_GetPrescaler(void)
Dyhedtik FH LEDPWM FI 45 % 48
R EME LEDPWM )i
s =151
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/* SRELLEDPWMF IS */
LEDPWM_Prescaler_TypeDef LEDPWM_Prescaler;
LEDPWM_Prescaler = LEDPWM_GetPrescaler();

LEDPWM_SetCycle (SC32F10xx. SC32F12xx. SC32R803. SC32R805. SC32R806.

SC32R808 #%1)
Table 16.13
PR LEDPWM_SetCycle
BR £ 5 Y void LEDPWM_SetCycle(uint8_t LEDPWM_Cycle)
ThRedk LEDPWM /) Ji #A % &
BMANSHN LEDPWM_Cycle: LEDPWM & #A{E
R [AE 7
SRR

/* % B LEDPWM T B HA{E */
LEDPWM_SetCycle(LEDPWM1,999); //LEDPWM# H (&5 #3408 9(999+1) * LEDPWMIH 4k

LEDPWM_GetCycle (SC32F10xx. SC32F12xx. SC32R803. SC32R805. SC32R806.
SC32R808 #7%1))

Table 16.14
PR LEDPWM_GetCycle
BR £ 5 Y Uint8_t LEDPWM_GetCycle(void)
hfedhik FRHLEDPWM /) J& 318
WANSH LEDPWMx: xA] AR08k, KikFELEDPWMAH
G LEDPWMIH) J& #A{E
i =151

/* 3REXLEDPWMIP & #A1E */
Uint8 t LEDPWM_Cycle;
LEDPWM_Cycle = LEDPWM_GetCycle(LEDPWM1);

LEDPWM_SetDuty (SC32F10xx. SC32F12xx. SC32R803, SC32R805. SC32R806.

SC32R808 &%)
Table 16.15
4 LEDPWM_SetDuty
BR 5 5 A void LEDPWM_SetDuty(LEDPWM_Channel_Typedef LEDPWM_Channel, uint8_t
LEDPWM_Duty)
et LEDPWM (5 75 LUK 5 i
WANSH LEDPWM_Channel: LEDPWMi i# % £
HWINSH2 LEDPWM_Duty: LEDPWMIf] 5%t K J&
IR [ElE 7
15 FH 7~ 1)

/* BL B LEDPWMIP) o5 25 EL AL */
LEDPWM_SetDuty(LEDPWM, LEDPWM_Channel_6,500);

LEDPWM_GetDuty (SC32F10xx. SC32F12xx. SC32R803. SC32R805. SC32R806.
SC32R808 #7%1))
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Table 16.16
R4 LEDPWM_GetDuty
B A0 Ji 1Y uint8_t LEDPWM_GetDuty(LEDPWM_Channel_Typedef LEDPWM_Channel)
DhREdiik SRILLEDPWMI] o 7% Fo K B
WmAZH LEDPWM_Channel: LEDPWMi#iE % $%
pAEIIER LEDPWMI) & 75 LK FE A
s 7491

* FRELLEDPWMO6 1] (5 7= LL A BEAE */
uint16_t LEDPWM_Duty;
LEDPWM_Duty = LEDPWM_GetDuty(LEDPWM, LEDPWM_Channel_6);

LEDPWM_ITConfig (SC32F10xx. SC32F12xx. SC32R803. SC32R805. SC32R806.

SC32R808 Z&7%1)

Table 16.17
FSEIE LEDPWM_ITConfig
BR 5 5 A void LEDPWM_ITConfig(uint16_t LEDPWM_IT, FunctionalState NewState)
Theedtiik LEDPWMH 7 i & bR %L
MANSH LEDPWMx: xAJPLA208k1, KikFFLEDPWMAM
NS H2 LEDPWM_IT: LEDPWMHliER, Huffnl 2 #%Table 16.18.
NS NewState: LEDPWM i JF 5 /55 1]
IR [FI{E 7
LEDPWM_IT
LEDPWM_IT FIsR{# AL # Rk LEDPWM Hilkr. 2% Table 16.18 35X MBS HIMFTA T - -
Table 16.18
LEDPWM_IT Eiiipa
LEDPWM_IT_INTEN LEDPWM i 3k
R
! *JF J5 LEDPWMIH) o 7/

LEDPWM_ITConfig(LEDPWM, LEDPWM_IT_INTEN, ENABLE);

LEDPWM_GetFlagStatus (SC32F10xx. SC32F12xx. SC32R803. SC32R805. SC32R806.

SC32R808 %7%1)

Table 16.19
R LEDPWM_GetFlagStatus
bR £ S A FlagStatus LEDPWM_GetFlagStatus(uint16_t LEDPWM_FLAG)
Dhee ik FRELLEDPWM i 5 7 7
WANSH LEDPWM_FLAG: LEDPWMHlitrd, HU{E R 2% Table 16.20.
iR [E{E LEDPWMxHHPIRZS (SET 5t RESET)

LEDPWM_FLAG

Table 16.2045 i T LEDPWM_FLAGIJ{E -

Table 16.20
LEDPWM_FLAG Hk
LEDPWM_Flag_LEDPWMIF LEDPWM H W7 3K b5 &

i FH 7R 491

* SRAXLEDPWMH i sK b B4 */
FlagStatus LEDPWM _ Status;
LEDPWM_Status = LEDPWM_GetFlagStatus(LEDPWM, LEDPWM_Flag_LEDPWMIF);
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LEDPWM_ClearFlag (SC32F10xx. SC32F12xx. SC32R803. SC32R805. SC32R806.

SC32R808 #%1)
Table 16.21
PR LEDPWM_ClearFlag
PR Y void LEDPWM_ClearFlag(uint16_t LEDPWM_FLAG)
hie ik B LEDPWM bR 47
LN LEDPWM_FLAG: LEDPWMHilikrE, EUE A Z#Table 286.
R [E{E G
fd FH R 151

* JEFELEDPWM A ITE SR Am B AL */
LEDPWM_ ClearFlag(LEDPWM, LEDPWM_Flag_LEDPWMIF);

16.4 24 R F: (LEDPWM #iH 522tk R 50 BIETE)

LED _InitTypeDef LED _InitStruct; //5€ X LED ¥J#a 4k 55 Kk &

[* f#i 58 PWMO g */

RCC_APB2Cmd(ENABLE);

RCC_APB2PeriphClockCmd(RCC_APB2Periph_LEDPWM, ENABLE);

I* GERAR R A AIEEAL ]

LED_Structlnit(&LED_InitStruct); /* ¥ & PWM [ & 45 )4k */

LEDPWM_InitStruct. LEDPWM_AlignedMode = PWM_AlignmentMode_Edge;//LEDPWM X} 5545 28 A1 5% 5%
LEDPWM_InitStruct. LEDPWM_Cycle = (uint16_t)(32000000 / 256 / 1000); //LEDPWM [r 44 1000Hz
LEDPWM_InitStruct LEDPWM_OutputChannel = LEDPWM_Channel_0;  //{fifit LEDPWM % i}
LEDPWM_ InitStruct. LEDPWM_Prescaler = PWM_PRESCALER_DIV256; //LEDPWM I &0 43454 1 43 Fid
LEDPWM_Init(&LEDPWM_InitStruct); /i & LEDPWM

LEDPWM_SetDuty(LEDPWM_Channel_0, LEDPWM_ InitStruct. LEDPWM_Cycle * 0.5);//lt & /5 %t v 50%
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17 RCC [E - E R #
17.1 RCC F 7841

RCC Zifi#e45#), RCC_TypeDef, 1E 3 1f“sc32f1xxx.h”. “sc32mxxxx.h”F1“SCDx1xx.h”d1 5 L1 :

typedef struct

__ 10 uint32_t RCC_KEY;

10 uint32_t RESERVEDO;

"~ 10 uint32_t RCC_CFGO;
__10 uint32_t RCC_CFGH;
"~ 10 uint32_t RCC_STS;

__10 uint32_t RESERVED1;
__10 uint32_t SYST_CALIB;

__ |0 uint32_t NMI_CFG;
} RCC_TypeDef;

RCC @i ff#s &t
Table 17.1

A ity

RCC_KEY RCC R4 27 7 4%

RCC_CFGO RGN PR IL R A A7 A

RCC_CFG1 AN e 508 5 B A7 4

RCC_STS I ERAS 27 A 2

SYST_CALIB Systick 1S HFF 0%

NMI_CFG A AT B i BT (NMIH 7 ) B 25 77 2
17.2 RCC [ 14 EE R £ 51

Table 17.2

RCC_Delnit ¥ H % RCCx # A7 a4 B R A (E
RCC_Unlock fir BiRCCar f7 a5 B AE Dy e
RCC_HXTCmd fi e B R BEHXT
RCC_LXTCmd flERE K RE LXT
RCC_HIRCCmd ffife i # 2k e HIRC
RCC_LIRCCmd fifeEE K HE LIRC
RCC_PLLCmd fEfE i # R RE PLL
RCC_PLLRCmd fligEal# K BE PLLR
RCC_PLLConfig 1 B PLLI 4h 5t
RCC_HIRCDIV1Cmd ffi o K AEHIRCDIV1Cmd
RCC_APBOCmd flife i K BE APBO
RCC_APB1Cmd fii e Bl 2K BE APBA1
RCC_APB2Cmd fli e Bl K BE APB2
RCC_SYSCLKConfig RGRT NI E
RCC_GetSYSCLKSource BN E R
RCC_SystickCLKConfig RO E B (SystickCLK) B &5 Fic &
RCC_SystickSetCounter RATEN BT EE R E
RCC_SystickCmd RGBT I B R
RCC_SystickGetFlagStatus FR G B I bR AL SR EX
RCC_HCLKConfig W EHCLKE £ (HCLK)
RCC_APBOConfig W EAPBOHS £ (APB0)
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RCC_APB1Config

BWEAPB1 # (APB1)

RCC_APB2Config

WEAPB2I f (APB2)

RCC_GetClocksFreq

BRI UL 2R B AR

RCC_WaitConfig

i ERCC waitfi =

RCC_PWMOCLKConfig

fic & PWMOH £

RCC_LCDLEDCLKConfig

WHE LCDI 4 (LCDCLKD

RCC_BTMCLKConfig

wWE BTM 4 (BTMCLK)

RCC_AHBPeriphClockCmd

i RE R A8 AHB SN o

RCC_APB2PeriphClockCmd

flERE K ik APB2 AN i

RCC_APB1PeriphClockCmd

fEREEH 2K e APB1 SNBSS i

RCC_APBOPeriphClockCmd

fEREEH 2K e APBO AME I i

RCC_AHBPeriphResetCmd

s B R Tl R T AHB AN B AL

RCC_APB2PeriphResetCmd

o ELE BRE i APB (APB2) Ah&E AT

RCC_APB1PeriphResetCmd

SR B B E APB (APB1) AMEE AT

RCC_APBOPeriphResetCmd

sif il Bl BRI APB (APBO) A A7

RCC_NMICmd

Ti0 B 43 b 1% RN M

RCC_ITConfig

fi RE K HFERCCH

RCC_GetFlagStatus

I RCC HybrEAL

RCC_EPWMCLKConfig

wEEPWMIH #f (EPWMCLK)

17.3RCC BE-ERE M (NSEFESE BARSKHKRE)

RCC_Delnit
Table 17.3
A& RCC_Delnit
bR 2 R Y void RCC_Delnit(void)
ThRe sk ¥ Hh i RCCx 23 7 BN E H
NS 7
I [El4E 7
S FH 7= 151):

I* K5 4% RCC 274728 B N A 1H/
RCC_Delnit();

RCC_Unlock
Table 17.4
PR £ 4 RCC_Unlock
bR KR T ErrorStatus RCC_Unlock(uint8_t TimeLimit)
Difedtiig fir BiRCCar £ #s B AE D e
WMANZH TimeLimit: #AEMERETT R S FRICE, 75 2K T45T-0x40
A EIL(EN RCC##i 45 % (SUCCESSEERROR)
R 11

I* fE B RCC A A2t E ThRe ™/
ErrorStatus RCC_UnlockStatus;

RCC_UnlockStatus = RCC_Unlock(0x50); // Kk F4%5F0x40, i&[RISUCCESS

RCC_HXTCmd (SC32F10XX. SC32R803. SC32F12XX. SC32R805. SC32R806.
SC32L14XX. SC32R807. SC32R808 %751

Table 17.5

| R4 [ RCC_HXTCmd
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Zl%ﬂlﬂé\ﬁ/ void RCC_HXTCmd(FunctionalState NewState)
REffiid ffi e Ek# R BEHXT
¢A )\é;;ﬁz NewState: HXTH & [ HTIR A&
XABHAT LI ENABLE 5i# DISABLE
R FME g
15 FH 71
[* fEREHXT */
RCC_HXTCmd(ENABLE);
RCC_LXTCmd
Table 17.6
BRI 4 RCC_LXTCmd
ERAYI7 void RCC_LXTCmd(FunctionalState NewState)
Dygedid {HHE B R RELXT
MINZH NewState: LXTH £ #mR A&
XABHAT LI ENABLE 5k# DISABLE
IR [EE ¥
5 FH 7= 191
[* AHERELXT */
RCC_LXTCmd(ENABLE);
RCC_HIRCCmd
Table 17.7
RS RCC_HIRCCmd
PR R T void RCC_HIRCCmd(FunctionalState NewState)
UhRefiit {ERE B K HEHIRC
N2 NewState: HIRCH 4 [ 57R 45
XANBH0T LI ENABLE 5k# DISABLE
IR [BE ¥
15 FH 7481

I FEHIRC ¥/

RCC_Unlock(0x50);
RCC_HIRCCmd(ENABLE);

RCC_LIRCCmd
Table 17.8
PR H 4 RCC_LIRCCmd
HREURTE void RCC_LIRCCmd(FunctionalState NewState)
WRE IR {ERE B K BELIRC
HINSH NewState: LIRCH & [0k %
XS LLEL: ENABLE (% DISABLE
IR [AE o
1 FH 7R 91

*HEELIRC */
RCC_Unlock(0x50);
RCC_LIRCCmd(ENABLE);

RCC_PLLCmd (SC32F10XX &%)
Table 17.9

| R4 | RCC_PLLCmd
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PR T void RCC_PLLCmd (FunctionalState NewState)
DifedtiiR i g a2k BEPLL
WA NewState: PLLI 4 3R &5
XANSHATLIEL: ENABLE 5i# DISABLE
IR [BE ¥
SR
[*FEHEPLL */

RCC_Unlock(0x50);

RCC_PLLCmd (ENABLE);

RCC_PLLRCmd (SC32F10XX &%)

Table 17.10
PR£ 4 RCC_PLLRCmd
PR R void RCC_PLLRCmd (FunctionalState NewState)
Uigesid ffREEL#H K BEPLLR
HMINSHL NewState: PLLIS & #0R &S
XASHATLUEL: ENABLE 5i# DISABLE

IR [BE o

S FH =191

IfEREPLLR */

RCC_Unlock(0x50);

RCC_PLLRCmd (ENABLE);

RCC_HIRCDIV1Cmd (SC32F15XX. SC32R803. SC32F12XX. SC32R805. SC32R806.
SC32L14XX. SC32R807. SC32R808. SC32R601. SC32M1XXX. SCDX1XX. SC32R602 %

51D
Table 17.11
PR RCC_HIRCDIV1Cmd
PR T void RCC_HIRCDIV1Cmd(FunctionalState NewState)
DiRedthiR ffi s K AEHIRCDIV1Cmd
HINZHL NewState: HIRCDIV1HRRAS
XANSHAT LB ENABLE B(# DISABLE
IR [F{E G
15 FH 7~ 1)

[ HERCC_HIRCDIV1Cmd */

RCC_Unlock(0x50);

RCC_ RCC_HIRCDIV1Cmd (ENABLE);

RCC_APB0OCmd

Table 17.12
CRig RCC_APBOCmd
PR T void RCC_APBOCmd(FunctionalState NewState)
Thaetiid fil GE B R iEAPBO
LN NewState: APBOM 4 [ HTIRZS
EAZHT LU ENABLE 8% DISABLE

iR [l i

fiE P 7= 1)

I*{EREAPBO*/

RCC_Unlock(0x50);
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RCC_APBOCmMAd(ENABLE);

RCC_APB1Cmd

Table 17.13
Pikigd RCC_APB1Cmd
PREURETE void RCC_APB1Cmd(FunctionalState NewState)
Dhfe ik fi e B K BEAPB1
MASH NewState: APB 1 ({151 R 25
XS UL ENABLE ¢# DISABLE
IR [l 4L T
i 7 191

I REAPBT ¥/
RCC_APB1Cmd(ENABLE);

RCC_APB2Cmd

Table 17.14
FiEiE RCC_APB2Cmd
PR T void RCC_APB2Cmd(FunctionalState NewState)
Uigesid {fRE B K BEAPB2
HMINSHL NewState: APB2I 4 (1R A
XANZHATLLEL: ENABLE 5k# DISABLE
A EIL(EN ¥
S FH =191

I BEAPB2 */
RCC_APB2Cmd(ENABLE);

RCC_SYSCLKConfig

Table 17.15
PR RCC_ SYSCLKConfig
PRI ErrorStatus RCC_SYSCLKConfig(RCC_SYSCLKSource_TypeDef
RCC_SYSCLKSource)
ThREfiiR RGBT E
PN RCC_SYSCLKSource: &g 8 (HCLKA 2 81D I
IR [l 4 SUCCESSE(ERROR

RCC_SYSCLKSource
RCC_SYSCLKSource % & R4t £1i, ZTable 17.163-1F X NS4 T AL -

Table 17.16

RCC_SYSCLKSource BB
RCC_SYSCLKSource HIRC R EE HIRC
RCC_SYSCLKSource LIRC R4 EPEHLIRC
RCC_SYSCLKSource_LXT ARG B LXT
RCC_SYSCLKSource HXT RGN BE IHXT
RCC_SYSCLKSource HIRC R EE HIRC/2

2

18 71

I* BB A2 G epEAHIRC ¥/
ErrorStatus RCC_SYSCLK;
RCC_SYSCLK = RCC_SYSCLKConfig(RCC_SYSCLKSource_HIRC);

RCC_GetSYSCLKSource
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Table 17.17

PREL 4 RCC_GetSYSCLKSource
PR T RCC_SYSCLKSource_TypeDef RCC_GetSYSCLKSource(void)
ThReid RIR G i
MAZH x
iR B {E EXinaidd

it 7= 51

1* SRELZ i iR/

RCC_SYSCLKSource TypeDef RCC_SYSCLKSource;
RCC_SYSCLKSource = RCC_GetSYSCLKSource();

RCC_SystickCLKConfig

Table 17.18
R4 RCC_SystickCLKConfig
HBUETE void RCC_SystickCLKConfig(RCC_SysTickSource_TypeDef RCC_SysTickSource)
etk SYSTICKIf #ic & (SYSTICK)
MAZHL RCC_ SysTickSource: SYSTICKI &5
yAEI N n

RCC_ SysTickSource
RCC_ SysTickSource i B i % i€ i # I #hJi, Z[iTable 17. 193843 1X NS5 Fir A B A «

Table 17.19
RCC_ SysTickSource B
RCC_SysTickSource_ HCLK_DIV8 SYSTICKH} £ NHCLK/8
RCC_SysTickSource_HIRC_DIV2 SYSTICKH £ AHIRC/2
RCC_SysTickSource HXT_DIV2 SYSTICKH] £ NHXT/2
RCC_SysTickSource LIRC SYSTICKH i ALIRC
RCC_SysTickSource_LXT SYSTICKH £ ALXT
RCC_SysTickSource_ HCLK SYSTICKH £ JHCLK

it P 7= 1)

[* W E SYSTICK i WHCLK 843471 */

RCC_Unlock(0x50);

RCC_SysTickSource(RCC_SysTickSource HCLK_DIV8);

RCC_SystickSetCounter

Table 17.20
R4 RCC_SystickSetCounter
PRI void RCC_SystickSetCounter(uint32_t Counter)
e diiik ARG EN M HUE R E
MASH Counter: SYSTICKH &t %4
AL .
s 7 1)

I* % B SYSTICKAT i1/

RCC_Unlock(0x50);

RCC_SystickSetCounter(160000);

RCC_SystickCmd

Table 17.21
iR RCC_SystickCmd
HREURTE void RCC_ SystickCmd(FunctionalState NewState)
DiReshik SYSTICK i
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MAZH NewState: SYSTICKI o () 3R 7
EASHATLLE: ENABLE 5% DISABLE
IR [F{E G
fd FH R 151
/* 185 SYSTICKIN 4%/

RCC_Unlock(0x50);
RCC_SystickCmd(ENABLE);

RCC_SystickGetFlagStatus

Table 17.22
PR RCC_SystickGetFlagStatus
PR R T FlagStatus RCC_SystickGetFlagStatus(void)
Dhaefnid SYSTICKIH ffh 5 3K X
WMAZH o
I [Al4E SYSTICKE 8 bR EARZS
15 FH 71

[* SRELSYSTICKH £ g™/

FlagStatus SystickFlag;
RCC_Unlock(0x50);

SystickFlag = RCC_SystickGetFlagStatus();

RCC_HCLKConfig

Table 17.23
PAEiE RCC_HCLKConfig
R void RCC_HCLKConfig(RCC_HCLK_TypeDef RCC_HCLKCLKSource)
ThReHA HCLKI $h g B
NS RCC_HCLKCLKSource: &4t #h 7 5k £
A EILE x
RCC_HCLK
RCC_HCLK# B R4, ZfiTable 17.243K13 XA S5 AT 1A
Table 17.24
RCC_ HCLK R

RCC_SYSCLK_Div1

HCLK = SYSCLK/1

RCC_SYSCLK_Div2

HCLK = SYSCLK/2

RCC_SYSCLK_Div4

HCLK = SYSCLK/4

RCC_SYSCLK_Div8

HCLK = SYSCLK/8

RCC_SYSCLK_Div16

HCLK = SYSCLK/16

15 FH 7~ 1)
/* % EBEHCLKNSYSCLK 144/
RCC_HCLKConfig(RCC_SYSCLK_Div1);

RCC_APBO0Config

Table 17.25
PRI 44 RCC_APBOConfig
B K R IR void RCC_APBO0Config(RCC_PCLK_TypeDef RCC_APBOCLKSource)
hie iR APBOF #h it &
MINSH RCC_APBOCLK: HCLKI 4 73 #iik £
IR [F{E "

RCC_PCLK_TypeDef
RCC_PCLK_TypeDefix & #4704, Z[#Table 17.26 315X NS HU A B 5
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Table 17.26

RCC_PCLK_TypeDef

ik

RCC_HCLK_Div1

APBOCLK= HCLK /1

RCC_HCLK_Div2

APBOCLK = HCLK/2

RCC_HCLK_Div4

APBOCLK = HCLK/4

RCC_HCLK_Div8

APBOCLK = HCLK/8

RCC_HCLK_Div16

APBOCLK = HCLK/16

RCC_HCLK_Div32

APBOCLK = HCLK/32

RCC_HCLK_Div64

APBOCLK = HCLK/64

APBOCLK = HCLK/128

RCC_HCLK_Div128
15 FH 7~ 1)
I* v B APBOR £ AHCLK 143 4/
RCC_APBOConfig(RCC_HCLK_Div1);

RCC_APB1Config

Table 17.27
R4 RCC_APB1Config
R ER TR void RCC_APB1Config(RCC_PCLK_TypeDef RCC_APB1CLKSource)
Dhaefnik APB1 I £ iC &
WA RCC_APB1CLK: HCLKE} 4443 4l %
I [Al4E o
8 71

I* BLEAPBA i E NHCLK 173451/
RCC_APB1Config(RCC_HCLK_Div1);

RCC_APB2Config

Table 17.28
R4 RCC_APB2Config
BRI void RCC_APB2Config(RCC_PCLK_TypeDef RCC_APB2CLKSource)
DhREdiik APB2IH F i
NS RCC_APB2CLK: HCLKIt} 4443 #iil e %
iR A 7
i 7= 191

I* ¥ B APB2I BhE AHCLK 1434/
RCC_APB2Config(RCC_HCLK_Div1);

RCC_GetClocksFreq

Table 17.29
R RCC_GetClocksFreq
HREURTE void RCC_GetClocksFreq(RCC_ClocksTypeDef* RCC_Clocks)
Dhae ik SRICEA I B S AR R
WA RCC_APB2CLK: HCLKI} 473 #iik £
R A o

RCC_ClocksTypeDef

RCC_ClocksTypeDef 5& X T X “sc32f1xxx_rcc.h’.  “sc32m1xxx_rcc.h” 5“SCDx1xx_rcc.h’:
typedef struct
{

uint32_t SYSCLK_Frequency;

uint32_t HCLK_Frequency;

uint32_t PCLKO_Frequency;

uint32_t PCLK1_Frequency;
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uint32_t PCLK2_Frequency;
} RCC_ClocksTypeDef;
8 71«
I* ¥ B APB2IN £ HCLK 1735/
RCC_ClocksTypeDef RCC_Clocks;
RCC_GetClocksFreq(&RCC_Clocks);

RCC_WaitConfig

Table 17.30
R4 RCC_WaitConfig
RE R T void RCC_WaitConfig(RCC_Wait_TypeDef RCC_Wait)
ThaeHhik ' ERCC wait M
WA RCC_Wait: waitM ik %
yAEI N n
RCC_Wait
RCC_Waith4hwait M ik %, 207 Table 17.3135X AN S5 T A A «
Table 17.31
RCC_Wait iR
RCC_WAIT_O wait~ 410
RCC_WAIT_1 wait %1
RCC_WAIT_2 wait %2
RCC_WAIT_3 wait~ 413
i I 451
I* B Bhwait A~ %0*/

RCC_WaitConfig (RCC_WAIT_0);

RCC_PWMOCLKConfig

Table 17.32
e RCC_PWMOCLKConfig
PRI void RCC_PWMOCLKConfig(RCC_PWMOCLKSource_TypeDef
RCC_PWMOCLKSource)
DhRE R Jic B PWMO R 45
HINSHL RCC_PWMOCLKSource: PWMO} 45 1% £
IR A5 o
1 F 7~ 1

1* & B PWMOHR £ yPCLK*/
RCC_PWMOCLKConfig(RCC_PWMOCLKSource_PCLK);

RCC_LCDLEDCLKConfig

Table 17.33
PR RCC_LCDLEDCLKConfig
PR EE T void RCC_LCDLEDCLKConfig(RCC_LCDLEDCLKSource_TypeDef
RCC_LCDLEDCLKSource)
Uigefid W & LCD/LEDI 4/t & (LCD/LED)
WS RCC_LCDLEDCLKSource: LCD/LEDF £
IR [FI{E 7

RCC_LCDLEDCLKSource
LCDCLKSourcelsf &%, ZTable 17.343K 15X AN H 1 A -

Table 17.34
RCC_LCDLEDCLKSource fik
RCC_LCDLEDCLKSource LIRC LCDH2hi NLIRC
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RCC_LCDLEDCLKSource_LXT | LCDH & 9LXT ‘
8 71
I* B LCDI s ALIRCY/
RCC_LCDCLKConfig(RCC_LCDLEDCLKSource LIRC);

RCC_BTMCLKConfig

Table 17.35
B e RCC_BTMCLKConfig
BRI AR void RCC_BTMCLKConfig(RCC_BTMCLKSource_TypeDef RCC_BTMCLKSource)
UigefEid WEBTMEHECE (BTM)
LTPNE 2 BTMCLKSource: BTMI} 4
IR [FI{F V"

RCC_BTMCLKSource
BTMCLKSourcelsf &% 4%, ZliTable 17.363K 151X AN S50 1 i 1 i

Table 17.36
RCC_BTMCLKSource iR
RCC_BTMCLKSource LIRC BTMH £ ~LIRC
RCC_BTMCLKSource LXT BTME &1 9LXT
8 741

I* B EBTME £ ALIRCH/
RCC_BTMCLKConfig(RCC_BTMCLKSource_LIRC);

RCC_AHBPeriphClockCmd

Table 17.37
PR A RCC_AHBPeriphClockCmd
R void RCC_AHBPeriphClockCmd(uint32_t RCC_AHBPeriph, FunctionalState NewState)
Dhfe ik ffRE I K BE AHB APk 4
MNSH RCC_AHBPeriph:$& i AHBI B . 28 | [ 415
N NewState: AHBIN & ffI ¥R 25
XANZHT LI ENABLE 5% DISABLE
IR [BE .

RCC_AHBPeriph
AHBPeriph#M & 4k $, 24 Table 17.383% /5 XN HUK T A 1A «

Table 17.38
RCC_AHBPeriph g
RCC_AHBPeriph_ DMA DMA#M 5 i) b
RCC_AHBPeriph_CRC CRCAM& i
RCC_AHBPeriph_IFB IFBAM& I
RCC_AHBPeriph_CAN CANZFM IR 4
RCC_AHBPeriph_MR MR 5 b
RCC_AHBPeriph_ALL R AEAHB BT A g

15 FH 7481

[* f§i e AHB L [\IDMASN K */
RCC_AHBPeriphClockCmd(RCC_AHBPeriph_DMA,ENABLE);

RCC_APBOPeriphClockCmd

Table 17.39
BRI 4 RCC_APBOPeriphClockCmd
PR T void RCC_APBOPeriphClockCmd(uint32_t RCC_APBOPeriph, FunctionalState
NewState)
Dhaeshig fliReEE KA APBO MR 4P
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HWINSEL RCC_APBOPeriph:#i 2 APBO #h s £ | 1) 4h %

HINSH 2 NewState: APBOI & )R 4
XANSHATLLEL: ENABLE 2i#% DISABLE

IR [FI{E T

RCC_APBOPeriph
APBOPeriph#h &I £1i% 4%, Z[Table 17.403K X NS HIATA DL .

Table 17.40
RCC_APBOPeriph HER
RCC_APBOPeriph_TIMO TIMO# ¥ i ol
RCC_APBOPeriph_TIM1 TIMAHP T
RCC_APBOPeriph_TIM2 TIM24h ¥ i ol
RCC_APBOPeriph_TIM3 TIM34h 5 e ol
RCC_APBOPeriph_TWIO TWIO ke
RCC_APBOPeriph_SPI0 SPI04M &
RCC_APBOPeriph_QTWIO QTWIOHN e il
RCC_APBOPeriph_QTWI2 QTWI24h ¥ i st
RCC_APBOPeriph_UARTO UARTOA & i
RCC_APBOPeriph_UART1 UART 1 #h i
RCC_APBOPeriph_ PWMO PWMO#h 5 i
RCC_APBOPeriph_UART5 UARTS 4 & i
RCC_APBOPeriph_ALL FEHAEAPBO_L T A AL B

18 F 7R

/* 5 APBO L I TIMOAI 4 */
RCC_APBOPeriphClockCmd(RCC_APBOPeriph_TIMO,ENABLE);

RCC_APB1PeriphClockCmd

Table 17.41

PR # 4 RCC_APB1PeriphClockCmd

PR R T void RCC_APB1PeriphClockCmd(uint32_t RCC_APB1Periph, FunctionalState
NewState)

Theeftiik R B8 APB1 AN 8

MASH RCC_APB1Periph:{5 £ APB 1 8 5128 F 1 4h %

MNSH 2 NewState: APB1f [1H0IR A
XANZHAT LLEL: ENABLE 5% DISABLE

IR [ElE o

RCC_APB1Periph
APB1Periph#h % £hik$8, Z 5 Table 17.4238 45X AN S0 T E A% 5

Table 17.42
RCC_APB1Periph HiR
RCC_APB1Periph_TIM2 TIM24h 5 s
RCC_APB1Periph_TIM3 TIM34h 5
RCC_APB1Periph_SPI1_TWI1 SPI1_TWI1 &k ek
RCC_APB1Periph_SPI1 SPI14M& B
RCC_APB1Periph_TIM4 TIMA4M A
RCC_APB1Periph_TIM5 TIMS4M A
RCC_APB1Periph_TIM6 TIMG4 5 i
RCC_APB1Periph_TIM7 TIM7 4h 15 B el
RCC_APB1Periph_TWI1 TWI1 M
RCC_APB1Periph_UART2 UART24M& i
RCC_APB1Periph_UART4 UART4 7} 5
RCC_APB1Periph_QTWI1 QTWIM AR B
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RCC_APB1Periph_QTWI3 QTWIBS I b
RCC_APB1Periph_ALL FEEEAPB LT A1 i
i FH 7R 491

I* e APB1 LI TIMASMK */
RCC_APB1PeriphClockCmd(RCC_APB1Periph_TIM4,ENABLE);

RCC_APB2PeriphClockCmd

Table 17.43

PR £ 44 RCC_APB2PeriphClockCmd

BRI void RCC_APB2PeriphClockCmd(uint32_t RCC_APB2Periph, FunctionalState
NewState)

Dhfe ik {fRE B KR APB2 A1 i

BINSHL RCC_APB2Periph:fi iz APB2M # s 2k I (1) 4h ik

LTPNE = NewState: APB2f [1H0IR 25
XANSHATLUL: ENABLE 5 DISABLE

I [Al4E o

RCC_APB2Periph

APB2Periph#h It #ik £, Z [ Table 17.443843 XS5 AT il 0

Table 17.44
RCC_APB2Periph R
RCC_APB2Periph LEDPWM LEDPWM# i
RCC_APB2Periph_LCD_LED LCD_LED#h&H 8
RCC_APB2Periph_UART3 UART 347} & i
RCC_APB2Periph_QEP0O QEPO#M I
RCC_APB2Periph_QEP1 QEP1 4 )
RCC_APB2Periph_ADC ADCHM I
RCC_APB2Periph_ EPWM EPWM4M &I £
RCC_APB2Periph_PCAP PCAP#M I} 4
RCC_APB2Periph_ALL R IEAPB2 L AT A 7S

it P 7= 1)

[* ff5EAPB2_ L FJLEDPWM#M K */
RCC_APB2PeriphClockCmd(RCC_APB2Periph_LEDPWM,ENABLE);

RCC_AHBPeriphResetCmd

Table 17.45
PR E 4 RCC_AHBPeriphResetCmd
RBURTE void RCC_AHBPeriphResetCmd(uint32_t RCC_AHBPeriph, FunctionalState NewState)
Thaefik se i) B R I AHB AR5
MNSHM RCC_AHBPeriph:fi i AHBH B 28 1 [1 41 &
MINSH 2 NewState: AHB#M & E A7 Fik A&
XANSHATLUL: ENABLE 5i# DISABLE
I [l 4 .
s 7 1)

I* S AHB L) DMASN & */
RCC_AHBPeriphResetCmd(RCC_AHBPeriph_ DMA,ENABLE);

RCC_APBOPeriphResetCmd

Table 17.46
iR RCC_APBOPeriphResetCmd
PR T void RCC_APBOPeriphResetCmd(uint32_t RCC_APBOPeriph, FunctionalState
NewState)
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R IA S ) B BRI R 1 APBO A3
ﬁ)\%%& 1 RCC_APBOPeriph: 1§ & APBOR £ 2. 25 [ 4%
HINSH 2 NewState: APBO#& 5 A7 IR A
XANZHATLLEL: ENABLE (% DISABLE
IR [F{E G
18 F 7R

[* A APBO_ A TIMOAN K */
RCC_APBOPeriphResetCmd(RCC_APBOPeriph_TIMO,ENABLE);

RCC_APB1PeriphResetCmd

Table 17.47

R £ 4 RCC_APB1PeriphResetCmd

PR ER T void RCC_APB1PeriphResetCmd(uint32_t RCC_APB1Periph, FunctionalState
NewState)

Thagfik SR B R TR R APBA AR

MASH RCC_APB1Periph: {5 £ APB 1 8 51 2% F [ 4h %

HINSH 2 NewState: APB14MX 8 A7 HIRAS
XASHOT L ENABLE 5% DISABLE

iR B {E p

8 741

I* 5 RLAPBA L (I TIMAAL 4 */
RCC_APB1PeriphResetCmd(RCC_APB1Periph_TIM4,ENABLE);

RCC_APB2PeriphResetCmd

Table 17.48

PR A RCC_APB2PeriphResetCmd

A7 void RCC_APB2PeriphResetCmd(uint32_t RCC_APB2Periph, FunctionalState
NewState)

hie ik S 1) B R . APB2 AR b

MINSEA RCC_APB2Periph: 5 £ APB2F 8 51 2% [ 4%

NS H 2 NewState: APB24MX & A7 Hrik 2
XANZHATLLEL: ENABLE (% DISABLE

IR [FI{E TG

15 FH 7~ 1)

I* SA1APB2 L JLEDPWMSM K */
RCC_APB2PeriphResetCmd(RCC_APB2Periph_LEDPWM,ENABLE);

RCC_NMICmd
Table 17.49
PRI 44 RCC_NMICmd
R E T void RCC_NMICmd(uint32_t RCC_NMIPeriph, FunctionalState NewState)
Difedtiig {ERENMI A Fh 15 H
HINZH RCC_NMIPeriph:#§ i& NMIAJ #2 i isp e s 28 1 i oh s
WANSH 2 NewState: NMIAM& & A7 HOIRAS
XANSHATLIEL: ENABLE 5i#% DISABLE
AL .

RCC_NMIPeriph

RCC_NMIPeriph ¥ ENMIW] iR 8 54 ERISME, Z5iTable 17.50381FX NS HUH T A A -

Table 17.50
RCC_NMIPeriph ik
RCC_NMIPeriph_CSS CSSHE Bt il H it
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RCC_NMIPeriph_CMP

CMPHE 5 i W7

RCC_NMIPeriph_INTO

AR T INT O E 7 i o

RCC_NMIPeriph_SRAMPE

SRAM @y i F5 B i 1 7

RCC_NMIPeriph_OP2

OP2_CMPAER ik I

RCC_NMIPeriph_OP1

OP1_CMPAHER: ik I

RCC_NMIPeriph_CMP CMPHEBF i+ Wy
RCC_NMIPeriph_CMP3 CMP3:E 5t i 7
RCC_NMIPeriph_CMPO CMPO3E 5 i - Wt

RCC_NMIPeriph_ALL
15 FH 7~ 1)

/* FERENMI_EFIINTOS M Fh 187 */
RCC_NMICmd(RCC_NMIPeriph_INTO, ENABLE);

THIE A S BeNMI e i

RCC_ITConfig
Table 17.51
PRI 4 RCC_ITConfig
ERAI7 void RCC_ITConfig(FunctionalState NewState)
DiRetthid {fREE#H K Rete € 1) RCC ik
MANSH NewState: RCCx H Wi #RRA
XANZHATLLEL: ENABLE 5k# DISABLE
IR [EE ¥
S FH =191

I* {FHERCC A & Hp I */
RCC_ITConfig (ENABLE);

RCC_GetFlagStatus

Table 17.52
R RCC_GetFlagStatus
PR R T FlagStatus RCC_GetFlagStatus(uint32_t RCC_FLAG)
IhfRedtiA {5 E M RCC A E ST
HMINSHL RCC_FLAG: i) RCC frElr
IR [FlF RCC_FLAG IR
RCC_FLAG
RCC_FLAG & R4 /34, S Table 17.535: 51X NS HH A il
Table 17.53
RCC_FLAG Hiik
RCC_FLAG_CLKIF I b 5 s B AL
RCC_FLAG_LOCKERR PLLZE A s A7
RCC_FLAG_PLLRDY PLLA & 5t 45 b 47

RCC_FLAG_SRAMPEIF
s 7 1)
I* 3RAFRCC I Bl H AR EALRES
RCC_GetFlagStatus(RCC_FLAG_CLKIF);

SRAMZF {5 56 45 157 b AL
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£ 1.SC32 % %]ARM Cortex-M0+ MCUE A £ /M7 (ISPIE S 1, H.hSC32R803. SC32F11XX £7%1SPI0/1H
1678 FIFOZE4E, SC32L14XX. SC32R807 £ 4SPITLFIFOZELE, H42SC32%%ARM Cortex-M0+ MCU{XSPIOH
16782 FIFOZE 1T .

18.1 SPI 788451

SPI 2177454, SPI_TypeDef, 1E3f#f“sc32f1xxx.h”. “sc32mxxxx.h”F1“SCDx1xx.h”d15E L1 :
typedef struct

__ 10O uint32_t SPI_CON;
__ 10 uint32_t SPI_STS;
__lOuint32_t RESERVED;
__ O uint32_t SPI_DATA;
__ 1O uint32_t SPI_IDE;

} SPI_TypeDef;

SPI A {7 a5 &A%

Table 18.1
AT it )
SPI_CON SPI% i 77 4745
SPI_STS SPIbs £ A7 A7 25
SPI_DATA SPI%H 27 47 4%
SPI_IDE i {E I DMALS i 25 4785
18.2 SPI [E 4 = i 51 51
Table 18.2
iR e ik
SPI_Delnit HAM AL SPIx B A7 2 BN R H
SPI_Init 4G SPI_InitStruct H458 € M ZHWI1H 1AM SPIX a7 /4%
SPI_Structlnit 8 SPI_InitStruct H1 (1 — NS HELHE [EEN
SPI_Cmd i el K BE SPISMK
SPI_ITConfig i AE ol R BEFR 2 1) SPIH
SPI_DMACmMd fipeE R BETE  SPIY) DMA 3K
SPI_SetMode W B SPIF) TAER
SPI_DataSizeConfig B SPIHfE i
SPI_SendData I A% SPIx K% — R
SPI_ReceiveData IR [EERE SPIx Feilr B i B
SPI_SendDataFIFO SPIxi# i FIFO % % 44
SPI_ReceiveDataFIFO SPIxif L FIFO B At
SPI_GetFlagStatus KA g e i SPIREM B E 5
SPI_ClearFlag TEBRTEE M SPIFRELL
SPI_PinRemapConfig B SPI () T B 27
18.3 SPI [l EE M H# M (ANSEHESE RGN SHHK)
SPI_Delnit
Table 18.3
R4 SPI_Delnit
BRI R Y void SPI_Delnit(SPI_TypeDef* SPIx)
Thaefiik ¥ o SPIx A7 VA E
NS SPIx: &HF SPISME (x AT LA 0,1,2, BAR T LLALRS 15 1)
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@SinOn%e

| M

fiE P 7= 1)

I* XML SPIO & A7 a4 B W oA

SPI_Delnit(SPI0);

SPI_Init
Table 18.4
R4 SPI_Init
R T void SPI_Init(SPI_TypeDef* SPIx, SPI_InitTypeDef* SPI_InitStruct)
DhRefhid MRHE SPI_InitStruct 14552 1 ZH A IR1LHMBE SPIx & /7 4%
WNZHA SPIx: %4 SPISME (x 7T LU 0,1,2, B A DL 5 itk )
NS 2 SPI_InitStruct: & 45# SPI_InitTypeDef ffg4Er, 4 74k GPIO ML E (5 B
%% Section: SPI_InitTypeDef % i T £ 1% 2 ¥ o ¥ B 76
R [A{E x

SPI_InitStruct

SPI_InitTypeDef & X F 3 ff“sc32f1xxx_spi.h”. “sc32m1xxx_spi.h”5“SCDx1xx_spi.h”:

typedef struct

{
uint16_t SPI_Mode;
uint16_t SPI_DataSize
uint16_t SPI_CPHA,;
uint16_t SPI_CPOL;
uint32_t SPI_FirstBit;
uint32_t SPI_Prescaler;

} SPL_InitTypeDef;

SPI_Mode
SPITAER ¥, S Table 18.55 15X AN S KA .«
Table 18.5
SPI_Mode iR
SPI_Mode_Slave SPITE ML
SPI_Mode_Master SPITE A F AL
SPI_DataSize
SPUEH T ¥ &, S Table 18.6 315X AN ST KA .«
Table 18.6
SPI_DataSize ik
SPI_DataSize_8B SPIfE 4 5 £ 81
SPI_DataSize_16B SPIfE 4 8 & 1647
SPI_CPHA
SPImt4bFIAL ¥, S Table 18. 735X AN S E I FT A KA .«
Table 18.7
SPI_CPHA iR

SPI_CPHA_1Edge

SCKJA I 25— R L L

SPI_CPHA_2Edge

SCKEMI 2 I REHUE

SPI_CPOL
SPIH ek 3 5E, S Table 18.83K 15X M HI T A B -
Table 18.8
SPI_CPOL iR
SPI_CPOL_Low SCKAEZ HARA T AT
SPI_CPOL_High SCKAEZ HRZ T e H
SPI_FirstBit

SPIEIETT M E, ZTable 18.93k43 XA SH I AT A i -
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Table 18.9
SPI_FirstBit Rk
SPI_FirstBit_ MSB MSB 5 k1%
SPI_FirstBit_LSB LSBfL S K%k

SPIl_Prescaler
SPI 54345, Z: (% Table 18.10343X AN S50 (1) T 1 7

Table 18.10
SPI_Prescaler ik
SPI_Prescaler_1 At e F50 49 B4 9 1
SPI_Prescaler 2 I TR 4 SRR N 2
SPI_Prescaler 4 IR TR 4 SRR 4
SPI_Prescaler_8 b 54 ARG N 8
SPI_Prescaler_16 I 2 AAECN 16
SPI_Prescaler_32 el T4 SE A 32
SPI_Prescaler_64 It T4 S1E A 64
SPI_Prescaler_128 I 3 40 BB N 128
SPI_Prescaler_256 I 40 AR N 256
SPI_Prescaler 512 A T3 AE N 512
SPI_Prescaler_1024 A T4 AE N 1024
SPI_Prescaler_2048 st b 4 B4R N 2048
SPI_Prescaler_4096 st 4 B4R N 4096

15 FH 7491

[* #45 SPI_InitStruct TR E KIS HAI4h 1L SPIO */

SPI_InitTypeDef SPI_InitStruct;

SPI_InitStruct.SPI_Mode = SPI_Mode_Master; //FHH
SPI_InitStruct.SPI_DataSize = SPI1_DataSize_16B; /167 /& itz
SPI_InitStruct.SPI_FirstBit = SPI_FirstBit_LSB; //LSBt 4k i%
SPI_InitStruct.SPI_CPHA = SPI_CPHA _1Edge; //SCKJ& A% —IRFEHE
SPI_InitStruct.SPI_CPOL = SPI_CPOL_Low; //SCKTE = FIRA T MK H P
SPI_InitStruct.SPI_Prescaler = SPI_Prescaler_2; //i} 4% JyFpclk/2
SPI_Init(SPI10,&SPI_InitStruct);

SPI_Structinit

Table 18.11
R SPI_Structlnit
HREURTE void SPI_StructInit(SPI_InitTypeDef* SPI_InitStruct)
Diaefiik 8 SPI_InitStruct H {4 — M S HEL A EIHEA
WMAZH SPI_InitStruct: {5 A45H) SPI_InitTypeDef [f&%F, fiHIahtk
A EILE ¥
fSFH 7= 151

/* 48 SPI_InitStruct H ()& — NS HIRHR G (HEN ¥/
SPI_InitTypeDef SPI_InitStruct;
SPI_InitStruct = SPI_Structlnit(&SPI_InitStruct);

SPI_Cmd

Table 18.12
EeRA G SPI_Cmd
R R void SPI_Cmd(SPI_TypeDef* SPIx, FunctionalState NewState)
DR ffiReE# e SPISMX
WMANSHA SPIx: & SPIFME (x B LLE 0,1,2, BARTE DRI 5 e
MANSH 2 NewState: #}Mx SPIx FIHTIRA
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XA LB ;. ENABLE 3% DISABLE

iR [EE

x

A5 FH 7 1
I* fERESPIO AM& */

SPI_Cmd(SPI10, ENABLE);

SPI_DMACmd
Table 18.13
R SPI_DMACmd
R R void SPI_DMACmMd(SPI_TypeDef* SPIx, uint16_t SPI_DMAReq, FunctionalState
NewState)
Dhfe ik fipe s R BETE T SPIF) DMA 3K
HINZH SPIx: i+t SPIFME (x I LAZ 0,1,2, Bk 7 LLATA 5 4D
WMANZH 2 SPI_DMAReq: kiE#SPIDMAiE K
MANSHL 3 NewState: SPIx DMA &% iR 2
XS4 LAEL: ENABLE (3% DISABLE
IR [Al{E y
SPI_DMAReq
SPI DMAi%:Rik$%, ZliTable 18. 14315 1X AN SHUNHT A K -
Table 18.14
SPI_DMAReq ik
SPI_DMAReq_RX DMAZURL T #E
SPI_DMAReq_TX DMA%i.Thfe

A5 F 7~ 131

I* HERESPITA A FIDMATE K */

SPI_DMACmd (SPI1,

SPI_DMAReq_TX, ENABLE);

SPI_ITConfig
Table 18.15
HH SPI_ITConfig
R ETE void SPI_ITConfig(SPI_TypeDef* SPIx, uint16_t SPI_IT, FunctionalState NewState)
hfedhik BB K RETE E 1 SPIH B
HINSHA SPIx: EFF SPIFME (x ATLAE 0,1,2, HAKTE DU 5 1)
LETPNE = SPI_IT: fefiaesia ke SPIH s
MANZH 3 NewState: SPIx H W rH IRA
XANSHALLEL: ENABLE 2{# DISABLE
IR EE y
SPLIT
SPI ITif Kk, ZHTable 18.163: 45X NS E A B A
Table 18.16
SPLIT Efiipa
SPI_IT_INTEN s Sk CPU 1) 5l fr
SPI_IT_RXNE P G2 i IX A7 o W e
SPI_IT_TBIE RIE AT 5% A I A
SPI_IT_RX BEURFIFO ¥ Hi v b 1 R
SPI_IT_RXH RXHIF & 2 A b {1 g
SPI_IT_TXH TXHIF & & W7 fif g
SPI_IT_QTWIE SPI— i 45 A ¢ i A6 e
fd FH R 151

[* fERESPIO M i */
SPI_ITConfig (SPI1, SPI_IT_INTEN, ENABLE);
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SPI_SetMode
Table 18.17
R4 SPI_SetMode
PR T void SPI_SetMode(SPI_TypeDef* SPIx, SPI_Mode_TypeDef SPI_Mode)
UiRedthid T SPIXH TAER
LN S SPIx: 1EFF SPISME (x AT LLZ 0,1,2, AR T DU 154D
MNSH 2 SPI_Mode: TfFH#iz
A EL(EN ¥
SR

I* BB SPIMNENL */

SPI_SetMode(SPI1,SPI_Mode Maste);

SPI_DataSizeConfig

Table 18.18
R £ 4 SPI_DataSizeConfig
R ER TR void SPI_DataSizeConfig(SPI_TypeDef* SPIx, SPI_DataSize TypeDef SPI_DataSize)
DiRedtiiR T B SPIX I v
WMANSHA SPIx: #EFE SPISM (x AT BLZ 0,1,2, BARTE ARk 5 40D
BINSHL 2 SPI_DataSize: %% o f%
IR [BE ¥
15 FH 71

I* V5 B SPIME 4l A% i 95 &£ 9 8bit */
SPI_DataSizeConfig(SPI1,SPI_DataSize 8B);

SPI_SendData

Table 18.19

R SPI_SendData
PR R T void SPI_SendData(SPI_TypeDef* SPIx,uint16_t Data)
DhfRediA A% SPIx Kk — s
LN = SPIx: EFF SPIZME (x AT LA 0,1,2, BARTE DU 5 1)
MWINSH 2 Data: fi¢ &1k (154
IR [FI{E TG

15 FH 7~ 1)

* SPURIEHHEOX12 */

SPI_SendData(SPI1,0x12);

SPI_ReceiveData

Table 18.20
R4 SPI_ReceiveData
R R Uint32_t SPI_ReceiveData(SPI_TypeDef* SPIx)
e diiik IR [ALE R SPIx Rl #2050 £
HNSHL SPIx: &#E SPISME (x ATLLZ 0,1,2, B4R DR 15 i)
L) IR [5] SPIXFEUS (1) K 4w
R 11

I* FESPHRI ) B Ik {E 45 Datat */

Uint32_t Data1

Data1 = SPI_ReceiveData(SPI1);

SPI_ReceiveDataFIFO
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Table 18.21
R4 SPI_ReceiveDataFIFO
R R T void SPI_ReceiveDataFIFO(SPI_TypeDef* SPIx, uint32_t* Data, uint16_t length)
Dife stk IR [AE T SPIx il 20 ) $dis
NS SPIx: &H SPISMKE (x A BA 0,1,2, AR LARUKS 1547
MAZH2 * Data: B2 HUEURE A7 G L
MANSH3 Length: 2HCEE 1K &
IR [Fl{EH 7
SR

[* ESPIOEL (1 £ s 177 ik 2l DataArray1 */
Uint32_t DataArray1[8];
Data1 = SPI_ReceiveDataFIFO(SPIO, DataArray1,8);

SPI_SendDataFIFO

Table 18.22
FSEE SPI_SendDataFIFO
R R T void SPI_SendDataFIFO(SPI_TypeDef* SPIx, uint32_t* Data, uint16_t length)
Difedtik AN SPIx K% — AN
WMAZHA SPIx: &+ SPIFME (x ATLLE 0,1,2, BARTE DR 5 A1)
MANSH 2 Data: fiF A% 4
MANSH3 length: A% B K 5
A EIL(EN 7
15 FH 71

* SPI0 K i%k%#EDataArray1 */
Uint8_t DataArray1[8]= {1,2,3,4,5,6,7,8};
SPI_SendData(SPIO, DataArray1,8);

SPI_GetFlagStatus

Table 18.23
4 SPI_GetFlagStatus
R TR FlagStatus SPI_GetFlagStatus(SPI_TypeDef* SPIx, SPI_FLAG_TypeDef SPI_FLAG)
Theedtiik KR E M SPIREMKE 5T
INSH SPIx: #E#E SPIFME (x A LLZ 0,1,2, AR 7 LLAR R HED
LETPNE = SPI_FLAG: f#&#EM SPIbsEN
IR [Al{H SPI_FLAG HI#IRZS
SPI_FLAG
SPI thlr bR &AL, S Table 18.243K 15X AN SHIM T L 7
Table 18.24
SPI_FLAG iR
SPI_Flag_SPIF SPIE AL X AR B AL
SPI_Flag_RINEIF B FIFOE 2 bn AT
SPI_Flag_TXEIF RIAE AL bR LT
SPI_Flag_RXFIF B FIFO RS A7
SPI_Flag_RXHIF FLURFIFO A S 8 1 — RS 7/ v Wb 47
SPI_Flag_TXHIF RIEFIFO P R AN — AR AL/ o Wb A7
SPI_Flag_WCOL BN RARELL
SPI_FLAG_QTWIF SPI1 i A ik b5 AL
8 7Rl

I* 3K1FSPIARELDIRE */
SPI_GetFlagStatus(SPI1, SPI_Flag_SPIF);
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SPI_ClearFlag
Table 18.25
e SPI_ClearFlag
B H L void SPI_ClearFlag(SPI_TypeDef* SPIx, uint32_t SPI_FLAG)
DiRefiiR TG kR SPIx [ fir Ab B AR E AL
HIANSHA SPIx: E#E SPIAME (x ATEAZ 0,1,2, HAR 7 LLAR R HED
MANSH 2 SPI_FLAG: fFi&EkRI SPIFRENL
IR [AE o
15 FH 71

I* G BRSSPI AN R EAL */
SPI_ClearFlag(SPI1, SPI_Flag_SPIF);

SPI_PinRemapConfig

Table 18.26
PR SPI_PinRemapConfig
PRBURTE void SPI_PinRemapConfig(SPI_TypeDef* SPIx, SPI_PinRemap_TypeDef
SPI_PinRemap)
hRe ik Fic B SPIx ) H S J)
MNZHA SPIx: 1%+ SPISM& (x ATEAZ 0,1,2, FAR T DAL 5y iE)
MANSH 2 SPI_PinRemap: SPIH Mi 4 i
R [A{F 7
SPI_Remap
SPI WL Ik HE, ZHTable 18. 27315 1X AN S UM T A it -
Table 18.27
SPI_PinRemap ik
SPI_PinRemap_Default ERI\SPIE i e 5f

SPI_PinRemap_A

SPIWL G FIZHA

SPI_PinRemap_B

SPIMEE HIZEB

SPI_PinRemap_C

SPIML G & HIZHC

it P 7= 1)

I* JESPI1E B BN B A ¥/
SPI PlnRemapConﬂg(SPH SPI_PinRemap_A);

18.4 ZZ & fEFHRB (SPI EHLKIE 1Byte )

volatile uint8_t SPI0O_Data, SPI1_Data;

SPI_InitTypeDef SPI_InitStruct; /52 X SPI #14E1k 45 ¥ 4AAF &

I* f§i6E SPIO F1 SPI1 [y &b */

RCC_APBOCMd(ENABLE); //SPI0 1 1 #h &4k /£ APBO I 4 |
RCC_APBOPeriphClockCmd(RCC_APBOPeriph_SPI0, ENABLE);
RCC_APB1Cmd(ENABLE);

SPI_InitStruct.SPI_CPHA = SPI_CPHA_1Edge; /ISP 5 — Vs R &K
SPI_InitStruct.SPI_CPOL = SPI_CPOL_Low; /ISP %% A B ~F A
SPI_InitStruct.SPI_DataSize = SPI_DataSize 8B; //$#5KE K 8 fir
SPI_InitStruct.SPI_FirstBit = SPI_FirstBit_MSB; IUE AR S N AL AE T
SPI_InitStruct.SPI_Mode = SPI_Mode_Master; /ISPl TAEAE LML
SPI_InitStruct.SPI_Prescaler = SPI_Prescaler_1024;//SPI f& 442y APBO it 44 1 4347

[* BLE SPIO NEHL ¥/

SPI_Init(SPI0, &SPI_InitStruct);

rdye 149 Ul ovs
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* ffige SPIO H i */

SPI_ITConfig(SPIO, SPI_IT_INTEN, ENABLE);

NVIC_EnableIRQ(SPIO_IRQn);

I* {fige SPI0 */

SPI_Cmd(SPI0, ENABLE);

while(1)

{
SPI_SendData(SPI0, 0x65); HFENLKIE
while(SPI_GetFlagStatus(SPI0, SPI_Flag_SPIF) == RESET);
SPI_ClearFlag(SPI0, SPI_Flag_SPIF);
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Qsinone

19 QEP [& 14 FE & %
19.1 QEP FER4H

F£76SC32F15XX. SC32R601. SC32M15XX. SCDX15X £ 4IQEPZFH 1784451y, QEP_TypeDef, 7301t
“sc32f15Gx.h". “sc32r601.h". “sc32mxxxx.h”Fl“SCDx1xx.h"F & X Ul'T -
typedef struct

__ 10 uint32_t QEP_CON;
__ O uint32_t QEP_PCNT;
__lOuint32_t QEP_PMAX;
__|Ouint32_t QEP_STS;
_ O uint32_t QEP_IDE;

} QEP_TypeDef;

QEP & ff-3n Kt
Table 19.1

AT ik

QEP_CON QEP#% il 27 17 7%

QEP_PCNT QEPEH T4 75 77 4%

QEP_PMAX QEP|JFRAA & 4795

QEP_STS QEP#FF & il 77 4795

QEP_IDE QEPH Wi i G 77 7 2=
19.2 QEP [ fFFE R #51%

Table 19.2

EiRAEA ik
QEP_Delnit FoM % QEP A A7 4% R B (E
QEP_Init WIHELQEP 74733
QEP_Structlnit A% QEP _InitStruct 45 & I SR IMEQEP i f74%
QEP_Cmd fipeEiE KA QEPAMK
QEP_QEPnICmd fdi R B 25 BEQEPIY QEPNIEE
QEP_QSRCModeSelect fic B QEPx 1) TAERL
QEP_QFDIVSelect ict B QUE P iy N\ JHE I 45 JE U 5 B R 4%
QEP_CountSelect fic & QEPit %77 2
QEP_SetCnt B QEPx 1 # i
QEP_GetCnt SRILQEPx 1 # 1l
QEP_SetPmax W B QEPx1 i Ein KA
QEP_GetPmax REXQEPX 1) s KAE
QEP_PinRemapConfig fict B QEPx & A 1) 25 B 55

QEP_ITConfig

fili e B S RESE E 1) QEPxH I

QEP_GetFlagStatus

e (1 QEPXtrENM BB 55

QEP_ClearFlag

TFHFRQEPIIAF AL B AR BT

19.3 QEP B ERE IR (ANSGEHESHAAESHHET)

QEP_Delnit

Table 19.3
A& QEP_Delnit
BRI R Y void QEP_Delnit(QEP_TypeDef* QEPx)
Dhaefhik F AN RQEPX T A7 4% E BN A H
WA QEPx: xA] ~A0Ek1, i%&FQEPXIMX

Page 131 of 302

V1.9.0

http://www.socmcu.com




S)SinOne $5ESC32 25 ARM Cortex-M0+ MCU B £ 22 F F 4
E:

i [ |
i 7491
I* ¥51 QEPx & A7 8% B B N B A Y/
QEPx_Delnit(QEPO);

QEP_lInit
Table 19.4
PR QEP_Init
R void QEP_Init(QEP_TypeDef* QEPx, QEP_InitTypeDef* QEP_InitStruct)
Dhfe ik RIEQEP_InitStructth 45 7€ IS HI 461 4P X QEPH A7 4%
HWIANZHA QEPx: xA[A0E1, HEFFQEPXAM A
HMANSH 2 QEP_InitStruct: #5171 45/ QEP_InitTypeDef [J$&%F
IR [Al y

QEP_InitStruct

QEP_InitTypeDef & X T 3 f“sc32f1xxx_gep.h”. “sc32m1xxx_qgep.h” 5“SCDx1xx_qgep.h”:

typedef struct

{
uint32_t QEP_Mode;
uint32_t QEP_GATE;
uint32_t QEP_CEN;
uint32_t QEP_QFDIV;
uint32_t QEP_QAP;
uint32_t QEP_QBP;
uint32_t QEP_IndexMode;
uint32_t QEP_QEPNI;
uint32_t QEP_SWAP;
uint32_t QEP_PMAX;

} QEP_InitTypeDef ;

QEP_Mode
QEP_Mode #EQEPH TAERIZ, Zl#Table 19.5545 X A~Z 5 Frfa Bk i
Table 19.5
QEP_Mode Eiipa
QEP_Mode_Orthogonal TEAZTHHOR
QEP_Mode_Direction J7 T T =X
QEP_Mode_Dipulse Bk v E s
QEP_GATE
QEP_GATES5|iiliki#, Z4Table 19.638431X S8 i ik i -
Table 19.6
QEP_GATE Eiiipa
QEP_GATE_Default QEP5| i@ 7o
QEP_GATE_QA QEP5| JHi%1EQA
QEP_GATE_QB QEP35| #i%iEQB
QEP_GATE_Ql QEP3| jHliEiEQl
QEP_CEN
QEP_CENMLEQEPit+#5:, ZTable 19.735:5 XN SHIM A KA
Table 19.7
QEP_CEN iR
QEP_CEN_Default QEPi#07 AAV e
QEP_CEN_Rising QEP _FFHiE v $fdi e
QEP_CEN_Falling QEP N [E#T T fiiae
QEP_QFDIV

QEP_QFDIVE F i NI IR 28 UEN 75 ik $e, S Table 19.83k 15X NS AT E 7
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Table 19.8
QEP_QFDIV it o
QEP_FilteringDIV_1 H a0 N B I 2R T N B A ARUAE A 1
QEP_FilteringDIV_2 B N D 2RI T B B o i D 2
QEP_FilteringDIV_4 B N D I A T I B o SE R 4
QEP_FilteringDIV_16 H a0 N R I AR B FE I B > ARAE R 16
QEP_FilteringDIV_32 H A N R I 2R B FE N B A ARAE Ry 32
QEP_FilteringDIV_64 B N DB 2RI T BE I B o SiE D 64
QEP_FilteringDIV_128 HG A N I I A I T N B o AE R 128

QEP_QAP5QEP_QBP
QEP_QAP5QEP_QBP #i A, ZliTable 19.935%18 X NS AT A A .

Table 19.9
QEP_QAP5QEP_QBP Efiipa
QEP_Polarity Positive 1A%
QEP_Polarity Negative Wik5e

QEP_IndexMode

QEP_IndexMode[it & indexH - E A%+, ZiTable 19.103K X NS EU T A AL -

Table 19.10

QEP_IndexMode ik
QEP_IndexMode_Enable index 311 &ALl gE
QEP_IndexMode_Disable index 3t/ & LAV E

QEP_QEPnI

QEP_QEPNI i AW, Z [ Table 19.113 58X NS E T 1 7 -

Table 19.11
QEP_QAP5QEP_QBP iR
QEP_QEPNI_Forward EA%
QEP_QEPnI_Reverse Bk

QEP_SWAP

QEP_SWAPHEL B & 3 2 IEZH A T7 18], ZpiTable 19. 123K X NS HU A Wl 7% -

Table 19.12
QEP_SWAP %
QEP_SWAP_Default AN W IE AN T 7]
QEP_SWAP_Exchange ALHR IEZE 4N TT I7)

8 71

* 14 QEP_InitStruct 145 52 S EVI 4L QEPO */

QEP_InitTypeDef QEP_|InitStruct; 115€ XL QEPHIUAA S5 e R AL &
QEP_InitStruct->QEP_Mode = QEP_Mode_Orthogonal;// 1E 35 it =
QEP_InitStruct->QEP_CEN = QEP_CEN_Default;// QEPi1-4J7 RAV# it
QEP_InitStruct->QEP_GATE = QEP_GATE_Default;// QEP 5| jl 418 1
QEP_InitStruct->QEP_QFDIV = QEP_FilteringDIV_1;/ B N\ I %5 I e 55 B i b 20 39048 1
QEP_InitStruct->QEP_QAP = QEP_Polarity_Positive;//1Ek%
QEP_InitStruct->QEP_QBP = QEP_Polarity Positive; // IEH%
QEP_InitStruct->QEP_IndexMode = QEP_IndexMode_Disable;// index =14 &2 {57 M G
QEP_InitStruct->QEP_SWAP = QEP_SWAP_Default;// N3 e [E38 Hi N\ 7 [
QEP_InitStruct->QEP_QEPnlI = QEP_QEPnI_Forward;// 1IE%

QEP _Init(QEPO0,& QEP _InitStruct);

QEP _Structinit

Table 19.13
PRIH 4 QEP_StructInit
R T void QEP_Structlnit(QEP_InitTypeDef* QEP_InitStruct)
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UigefEit 2 QEP_InitStruct F1 {1 — A S HILEE HIEA
MAZH QEP_InitStruct: #&1%5/JQEP_InitTypeDef 484", #4141k
IR [F{E G

fd FH R 11

I* FEQEP _InitStruct H & — M SHEL A EIEA ¥/
QEP _InitTypeDef QEP _InitStruct;
QEP_StructInit(&QEP _InitStruct);

QEP_Cmd
Table 19.14
A& QEP_Cmd
R R void QEP_Cmd(QEP_TypeDef* QEPX, FunctionalState NewState)
DhaethiR ffREELH ke QEPAIME
HINZHA QEPx: xf] A0Ek1, EFQEPx4MX
NS 2 NewState: #}i% QEPXFIHRRA
XS] PUEL: ENABLE 8¢# DISABLE
A EIL(EN 7
5 FH 7= 191
[* fEREQEPXAM A */

QEP_Cmd (QEPO, ENABLE);

QEP_QEPnICmd

Table 19.15
%4 QEP_QEPnICmd
HRE R T void QEP_QEPNnICmd(QEP_TypeDef* QEPx, FunctionalState NewState)
hfedhik fFREEL L AEQEPH) QEPNIIEE
MANSEA QEPx: xA[N0EL1, %EEQEPXAN A
LI NewState: QEPnIH & 15Tk A
XANSHALLEL: ENABLE 2{# DISABLE
R A y
15 FH 7~ 1)

I* i EQEP ) QEPNIIEIE*/
QEP_QEPNICmd (QEPO, ENABLE);

QEP_QSRCModeSelect

Table 19.16
iR QEP_QSRCModeSelect
A void QEP_QSRCModeSelect(QEP_TypeDef* QEPx, QEP_Mode_TypeDef QEP_Mode)
BuIf e M B QEPx I LAER

WNZHA QEPx: xA] 4081, i%#FQEPXZMKX

WNSH 2 QEP_Mode: QEP T /EfE =,
G4 CIN-] ¥
1 FH 7R~ 451

I* BEEQEP TARRLON IEAS T i */
QEP_QSRCModeSelect(QEPO, QEP_Mode_Orthogonal);

QEP_QFDIVSelect

Table 19.17
PR QEP_QFDIVSelect
AT void QEP_QFDIVSelect(QEP_TypeDef* QEPx, QEP_FilteringDIV_TypeDef
QEP_FilteringDIV)
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Theedtiik Bl B QEPxEL 741 NJEJ 2% I 08 [ 1R F
MANSH QEPx: xA[N0EE1, LEEQEPX4M
LOPNE = (i QEP_FilteringDIV: QEPx¥{ 4 N\ S s i 5 B 1 5
IR [EME 7
i FH R 11

I BB QEPXE 74t NS & DE BT L I B SRAE A
QEP_QFDIVSelect(QEPO, QEP_FilteringDIV_1);

QEP_CountSelect

Table 19.18
PR QEP_CountSelect
PR T void QEP_CountSelect(QEP_TypeDef* QEPx, QEP_CEN_TypeDef QEP_CEN)
hie ik fii B QEPH %7 2
NS QEPx: x7] A0H{1, EFEQEPxXAM %
HMANSH 2 QEP_CEN: QEPit+#5 ik
R [E{E y
A5 F 7= 131

I* QEPO L FH# i+ Hfdi g */
QEP_CountSelect(QEPO, QEP_CEN_Rising);

QEP_GetCnt(QEPO);

QEP_SetPmax

QEP_SetCnt
Table 19.19
bR £ 44 QEP_SetCnt
PR R void QEP_SetCnt(QEP_TypeDef* QEPx,uint16_t QEP_CountValue)
ThRefiis % B QEPX ¥l
LPNE = QEPx: xA[°A0EK1, #EFQEPx4MKX
HWANSHL 2 QEP_CountValue: i% % QEPit#t
IR [FE y
15 FH 7481
[*¥% B QEPO s/
QEP_SetCnt(QEP0,0XFF);
QEP_GetCnt
Table 19.20
PpieA QEP_GetCnt
PREUR T uint16_t QEP_GetCnt(QEP_TypeDef* QEPX)
ThRefiiR FRELQEPX H41E
LETPNE 2 QEPx: xA] N0E1, EFQEPXAM &
IR EE QEP i #uE
15 FH 7~ 1)
* FRELQEPOH 41t */

Table 19.21
R4 QEP_SetPmax
R R void QEP_SetPmax(QEP_TypeDef* QEPx,uint16_t QEP_PmaxValue)
DIfedtiig BB QEPX T THEUE i KME
LITPNE = (| QEPx: xA] ~H0Ek1, i%&FQEPXsMX
HWNSHL 2 QEP_PmaxValue: 1% QEPTT % KA
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E:

[ M |
T
LB QEPO i A 147/
QEP_SetPmax (QEPO,0XFF);

QEP_GetPmax

Table 19.22

EeRA G QEP_GetPmax
R T uint16_t QEP_GetPmax(QEP_TypeDef* QEPXx)
Difedtiig IREXQEPX 1)1+ HUE 5 KA
WMASH QEPx: xAl A0Ek1, HEFQEPx4M X
IR BME QEP 3l 5 KA

15 FH 71

I* SRHXQEPOTH B £ KAE */

QEP_GetPmax (QEPO);

QEP_PinRemapConfig

Table 19.23
PR 44 QEP_PinRemapConfig
PR R Y void QEP_PinRemapConfig(QEP_TypeDef* QEPx, QEP_PinRemap_TypeDef
QEP_Remap)
ThRefhid Wi B QEPXE | i) = S
WANZH1 QEPx: xm]H081, &FEQEPXFMA
MNZ%2 QEP_Remap: QEPxE i[5
A EI ) 7
QEP_Remap
QEP# MMt ¥ 52, SR Table 19.243K 151X AN S5 HT A B -
Table 19.24
QEP_PinRemap BB
QEP_PinRemap_Default BRINQEPE JIH L i
QEP_PinRemap_A QEPH S & JH LA
8 71

I* BC B QEP | IS/
QEP_PinRemapConfig(QEPO, QEP_PinRemap_A);

QEP_ITConfig
Table 19.25
M5 4 QEP_ITConfig
R R void QEP_ITConfig(QEP_TypeDef* QEPXx, uint16_t QEP_IT, FunctionalState NewState)
Dhredthid fEREELH K RETE E 1) QEPXxH W
HINSHA QEPx: xA[°A0EK1, HEFQEPx4MX
HMANSHL 2 QEP_IT: fffigesi# Kk ae i QEPXH Wik
HMANZH 3 NewState: QEP H W rHkA
XANSHALLEL: ENABLE 2{# DISABLE
IR EE y
QEP_IT
QEP_ITi#ERi&$, ZlWTable 19.265 3 X NS HIIIH KA .
Table 19.26
QEP_IT iR
QEP_IT_INT QEPxH
QEP_IT_PCU A B VA T v
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QEP_IT_PCO BB L Ik

QEP_IT_IER indexZH {4 & & 1T

QEP_IT_UPEVNT Unit position event I§7
S FH =151

I* {EHEQEPO HM AL b */
QEP_ITConfig (QEPO,QEP_IT_INT, ENABLE);

QEP_GetFlagStatus

Table 19.27
R4 QEP_GetFlagStatus
KR FlagStatus QEP_GetFlagStatus(QEP_TypeDef* QEPXx, uint16_t QEP_FLAG)
BRI ipaN KA g € 1 QEPxAR B B 515
HINZH QEPx: xA[A0E1, EFQEPXAM A
NS 2 QEP_FLAG: £t 1 QEPxbR &ML
R [A{E QEP_FLAG If#PIRA
QEP_FLAG
QEP 1 liks &ALk, ZiTable 19.283k 51X 2 BT f Bl «
Table 19.28
QEP_FLAG P
QEP_Flag_PCU THEES N AR &
QEP_Flag PCO TR H AR G
QEP_Flag_IER index 3 5 & H W br &
QEP_Flag_UPEVNT LR DA DA=RE XL TV
QEP_Flag DQ EZE 7 AR
f 7= 191

I* AFQEPOTH S N T Wrbs s */
QEP_GetFlagStatus (QEPO, QEP_Flag_PCU);

QEP_ClearFlag

Table 19.29
BRI H 44 QEP_ClearFlag
PR T void QEP_ClearFlag(QEP_TypeDef* QEPX, uint16_t QEP_FLAG)
Dhfe ik THEFRQEP 7 AL B AR AL
MNZHA QEPx: xm[H081, EFEQEPX4M &
MASH 2 QEP_FLAG: f#HEFRIIQEPHREAL
i [AME y
18 71l

[* TEQEPAN AR E AT */
QEP_ClearFlag(PCAP, QEP_Flag_PCU);

19.4 4 HRF (QEP1 3REUE R 4Rt i0 )

void QEP_CaptureEncodingValues_Function(void)
{
uint32_t QEPCnt;
I* {5t QEP B4k */
RCC_APB2Cmd(ENABLE);
RCC_APB2PeriphClockCmd(RCC_APB2Periph_QEP1,ENABLE); //7F/5 QEP1 X} R4k i £
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IIQEP1 L B W46 4k 25 14 14
QEP_InitTypeDef QEP1_InitStruct; 115 X QEP1 HJUR 45 ¥4 44
QEP_StructInit(&QEP1_InitStruct);

QEP1_InitStruct. QEP_Mode = QEP_Mode_Orthogonal; 113 1E AT B =
QEP1_InitStruct. QEP_CEN = QEP_CEN_Rising; I B ATt R
QEP1_InitStruct. QEP_GATE = QEP_GATE_QA|QEP_GATE_QB|QEP_GATE_QI; 1115 6E A/BII 5]

QEP1_InitStruct. QEP_QFDIV = QEP_FilteringDIV_2; IRIEWE 112 5395

QEP1_InitStruct. QEP_QAP = QEP_Polarity Positive; /IQEP A i I %5 N4 4 1F 7]
QEP1_InitStruct. QEP_QBP = QEP_Polarity Positive; /IQEP B ity I 4 AR M IE 7]
QEP1_InitStruct. QEP_IndexMode = QEP_IndexMode_Enable;  //Index Ff} & i i

QEP1_InitStruct. QEP_QEPnI = QEP_QEPnI_Forward; /lindex 1E 7] & 7
QEP1_InitStruct. QEP_SWAP = QEP_SWAP_Default; HIEAZ S N7 0] N AE e
QEP1_InitStruct. QEP_PMAX = 1000; I B K AE

QEP_Init(QEP1,&QEP1_InitStruct);

QEP_ITConfig(QEP1,QEP_IT_INT|QEP_IT_PCU|QEP_IT_PCO|QEP_IT_IER|QEP_IT_UPEVNT,ENABLE);
QEP_Cmd(QEP1,ENABLE);
QEPCnt = QEP_GetCnt(QEP1);
while(1)
{
QEPCnt = QEP_GetCnt(QEP1); //3REL QEP 1I#{E
printf("\r\n QEP 1% {f 7:0x=%d \r\n",QEPCnt);
for(uint16_t i=0;i<65535;i++)
{
for(uint16_t j=0;j<30;j++);

[IQEP1 i
void QEP1_Capture_ QEP1Handler(void)
{
if(QEP_GetFlagStatus(QEP1, QEP_Flag_PCU)) /|7 INTO 45 &1
{
QEP_ClearFlag(QEP1, QEP_Flag_PCU);

}
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20 TIM [ 4 P2 B %

% LSC32 £ 5ARM Cortex-M0+ MCUH £ AL 16 7@ i/t $ad, B 305 SR e i 0 Fh TAEAR
TIMAZ A @ AT R AL T MBS IR BN 16 7 [ shaE 8t Bas. 2 4 M T/Es .

1. Bz 0: 16 [, BrigPWMA 3k

2. B 16 7 B3 E e AT EEs B

3. #ER 3 g I A AR

4. R 4. PWME IR

20.1TIM FEBEWH

TIM 25472454, TIM_TypeDef, 7E 3 sc32f1xxx.h”. “sc32mxxxx.h”FI“SCDx1xx.h” 1 5 L -
typedef struct

__ IO uint32_t TIM_CON;
__10uint32_t TIM_CNT;

__ 10 uint32_t TIM_RLD;

__ IO uint32_t TIM_STS;

__ IO uint32_t TIM_PDTA_RCAP;
__ IO uint32_t TIM_PDTB_FCAP;
__lOuint32_t TIM_IDE;

} TIM_TypeDef;

TIM Z5-77 28 R H%

Table 20.1
AT it )
TIM_CON TIMZE I 27 17 2%
TIM_CNT 5E I 2T BUE 2 A7 AR
TIM_RLD SE I 25 H 3 AT A7 A
TIM_STS 58 I 75 1) 27 A7 2%
TIM_PDTA_RCAP PWMA (5 75 bl 15 58 B A7 2 b TR i 1l 38 27 A7 2%
TIM_PDTB_FCAP PWMB 5 7% L 15 78 27 A7 4/ FEVR B i 3R 2 A7 2
TIM_IDE 1S CIDMAZ ) 75 17 %
20.2 TIM [& 44 FE R #0513
Table 20.2
FEAE4 R
TIM_Delnit TIMX FHOCEF A7 #8 B AL B H A
TIM_TIMBaselnit R 4 TIM_TimeBaselnitStruct #1458 5& i1 Z 20146 A TIMX (11 ] B3 5 A7
TIM_TimeBaseStructinit fETIM_TimeBaselnitStruct 1 18— S 4 [HIEHEN
TIM_Cmd fi el E R BE TIMx #hix
TIM_SetCounter WEH TIMx 588 % e E
TIM_GetCounter A TIMx T4 1 {E
TIM_SetAutoreload W TIMx HzhEE R 7al
TIM_GetAutoreload K1 TIMx B 3 #2810
TIM_SetPerscaler WE TIMx T35
TIM_GetPrescaler g TIMx Tio $fE
TIM_ICInit HHE TIM_IC_InitStruct Hi5& (1 Z X AT IMx P 4\ Al SR
TIM_ICStructlnit ETIM_IC_InitStruct H {5 — NS HIL A HIEA
TIM_ICCmd fii e B 2R e TIMX FOHl 3R T fE
TIM_GetRisingCapture AT TIMx _EFHE3RAE
TIM_GetFailingCapture AT TIMx T Rl R {E
TIM_PWMInit HE TIM_PWM_InitStruct w1452 (1 S HA A TIMx T PWMASE
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TIM_PWMStructlnit ETIM_PWM_InitStruct # {18 — AN SEEL A [HIEN
TIM_PWMSetDuty TIMx[FJPWM 5 55 L i &
TIM_PWMGetDuty FRELTIMX I PWM 5 25 EeAf
TIM_ClockOutputCmd 18 RE B SR BE TIMX (1 7] G R B ey 1
TIM_PinRemapConfig B B TIM2/3/7 5 Ji 1) L Al S5
TIM_ITConfig firpe sl R EEARE N TIM rh ity
TIM_GetFlagStatus RAERCH TIM G ES S
TIM_ClearFlag BB TIMx (948 52 br &AL
TIM_DMACmd fHREEE RBETR 21 TIMx ) DMA i3k
20.3 TIM B4 EREFEE (ANSEESEABEESHKE)
TIM_Delnit
Table 20.3
e TIM_Delnit
BRI 4 S Y void TIM_Delnit(TIM_TypeDef* TIMx)
TRk TIMx #H G & 4745 2 A7 A R4
LN 2| TIMx: x AJLEO~7, SKiE#E TIM 4%
IR [FI{E 7
f1:

* TIMOZF 178 B AL */
TIM_Delnit(TIMO);

TIM_TIMBaselnit

Table 20.4

R4 TIM_TIMBaselnit

BR 5 5 A void TIM_TIMBaselnit(TIM_TypeDef* TIMx, TIM_TimeBaselnitTypeDef*
TIM_TimeBaselnitStruct)

ThREHE R 2 9% TIM_TimeBaselnitStruct H $i5 5 11 2 W) 46 L TIMx [ (8] L 55 2847

NS H1 TIMx: x AL 0~7, RikdE TIM Ahik

HWNSH2 TimeBaselnitStruct: #5451 TIM_TimeBaselnitTypeDef g4, & T TIMx (i) 3£
PAMEEEE

IR A G

TIM_TimeBaselnit

TIM_TimeBaselnitTypeDef & X T 3 f“sc32f1xxx_tim.h".  “sc32m1xxx_tim.h" 5“SCDx1xx_tim.h":
typedef struct
{
uint16_t TIM_Prescaler;
uint16_t TIM_WorkMode
uint16_t TIM_CounterMode;
uint16_t TIM_EXENX;
uint16_t TIM_Preload;
} TIM_TimeBaselnitTypeDef;
TIM_Prescaler

TIMIH SRR B, 2 Table 20.53k#53X A2 0 B A BLIR «

Table 20.5

TIM_Prescaler IR

TIM_PRESCALER_1 IS B T3 SE D 1

TIM_PRESCALER_2 I o3 AAE g 2

TIM_PRESCALER_4 I o) Ai4E 9 4

TIM_PRESCALER_8 N B T3 SE Dy 8

TIM_PRESCALER_16 IS B IR S A 16
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TIM_PRESCALER_32 I Bl o Sy 32
TIM_PRESCALER_64 I T SRE Y 64
TIM_PRESCALER_128 I T SRR Dy 128

TIM_WorkMode
TIMTAER R % 5%, S Table 20.63K /581X AN S5 T A 1% 51

Table 20.6
TIM_WorkMode ik
TIM_WorkMode_Timer TARAE I 2% 7 2
TIM_WorkMode_Counter TAETETHE8% 77 0

TIM_CounterMode
TIMiH 4% 2, S Table 20.7 3K XA S5 T A -

Table 20.7
TIM_CounterMode HHid
TIM_CounterMode_Up TIMN Ay 36 38 (¥ 7 B /T
TIM_CounterMode_Down_UP TIMNAE s B 3 ) 5 B FoH 2R, TnEXA RIE B TH 07 1)
TIM_EXENX
TIME#HHEX K E, SHTable 20.83KF XN SEMIFTH K .
Table 20.8
TIM_EXENX it
TIM_EXENX_Disable ZEETNEX S| ] _F ) F A
TIM_EXENX_Enable KB TREXSI I E—AN TR, PPA—ANEH R
TIM_Preload
TIME # X E
15 FH 7~ 1)

* H2 3% TIM_TimeBaselnitStruct H 45 & 11 S 200146 46 TIMO [ B[R] S5 50 547 */
TIM_TimeBaselnitTypeDef TIM_BaselnitStruct;

TIM_BaselnitStruct. TIM_Prescaler = TIM_PRESCALER_1; //TIMOF} k5% AFsource/1
TIM_BaselnitStruct. TIM_WorkMode = TIM_WorkMode_Timer; //i% & A& i #a ik,
TIM_BaselnitStruct. TIM_CounterMode = TIM_CounterMode_Up; //it%75 2 41 Fit#
TIM_BaselnitStruct. TIM_EXENX = TIM_EXENX_Disable; /f#3RiAMRE, B E yE R
TIM_BaselnitStruct. TIM_Preload = 65536-1000; //i1- %%t ~65566-1000
TIM_TIMBaselnit(TIMO,&TIM_BaselnitStruct);

TIM_TimeBaseStructinit

Table 20.9
R4 TIM_TimeBaseStructlnit
BRI KSR Y void TIM_TimeBaseStructlnit(TIM_TimeBaselnitTypeDef* TIM_TimeBaselnitStruct)
DhRedtiik JETIM_TimeBaselnitStruct H {115 — S H 8 (HIE
HNSH TIM_TimeBaselnitStruct: fi1r145# TIM_TimeBaselnitTypeDef ({1541, Fidliaft
IR [l 4B o
s 7 1)

/* #ETIM_TimeBaselnitStruct 1 [1¥)8— AN S H e A [N ¥/
TIM_TimeBaselnitTypeDef TIM_TimeBaselnitStruct;
TIM_TimeBaseStructInit(&TIM_TimeBaselnitStruct);

TIM_Cmd
Table 20.10
A& TIM_Cmd
BR £ 5 A void TIM_Cmd(TIM_TypeDef* TIMx, FunctionalState NewState)
DhredtiR fERE R AE TIMx A%
WA TIMx: x AL 0~7, ik TIM 4hi%
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WANSH2 NewState: TIMIJEEF S /26
iR [A{E ¥
15 FH 7R 1)

[* f§ETimer0 */

TIM_Cmd(TIMO, ENABLE);

TIM_SetCounter

Table 20.11
A& TIM_SetCounter
oR £ 5 A void TIM_SetCounter(TIM_TypeDef* TIMx, uint32_t Counter)
DhrettiR WHE TIMx iH A7 3E
NS H1 TIMx: x A[LL 0~7, SKi&#E TIM 4hik
HMANSH2 Counter: TIMit#{l
U EIL(EN 7
GER

/* B ETIMOTHEHIfE 1000 */
TIM_SetCounter(TIMO0,1000);

TIM_GetCounter

Table 20.12

R TIM_GetCounter
bR 25 iR 1Y uint32_t TIM_GetCounter(TIM_TypeDef* TIMx)
Ihie iR 13 TIMx HHEES 1
NS TIMx: x AJLZ 0~7, SRiEFE TIM 4hi%
IR A TIMxTH4UE

15 FH 7481

I* SREXTIMOH-# 18 */

uint32_t TIM_Counter;
TIM_Counter = TIM_GetCounter(TIMO);

TIM_SetAutoreload

Table 20.13
R TIM_SetAutoreload
BR 5 5 A void TIM_SetAutoreload(TIM_TypeDef* TIMx, uint16_t Autoreload)
DhRediik WE TIMx [E2)E SR8
EPNE L& TIMx: x AJLLZ 0~7, SKiE#E TIM 4hi%
WANSH2 Autoreload: TIMxit%k & 4k (4
i [AME I
s 7 1)

I* BB TIMOTH LR H M8y 49535 */
TIM_SetAutoreload(TIMO,49535);

TIM_GetAutoreload

Table 20.14
R4 TIM_GetAutoreload
oR £ S A Uint16_t TIM_GetAutoreload(TIM_TypeDef* TIMx)
DhredtiR AT TIMx B 3 E R EH
WMAZH TIMx: x AJLLZ0~7, Rikd% TIM 4hi%k
R EME TIMx £ 3ME
s =151
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/* SRELTIMO T4 % fE */
uint32_t TIM_Autoreload;
TIM_Autoreload = TIM_GetAutoreload(TIMO);

TIM_SetPerscaler

Table 20.15
R4 TIM_SetPerscaler
BR £ 5 Y void TIM_SetPerscaler(TIM_TypeDef* TIMx, TIM_Prescaler_TypeDef TIM_Perscaler)
e dtiik WE TIMx 5534
HIANSH TIMx: x AJLUE 0~7, SKiE#E TIM A&
mASH2 TIM_Perscaler: ##ETIM_Prescaler TypeDefi& X 2B B FETIMHZ,
Z | Table 20.53K1F X NS HU T A 1l 7
IR BME 7
GER

B ETIMOR 4345 N Fsource/4 */
TIM_SetPerscaler(TIMO, TIM_PRESCALER_4);

TIM_GetPrescaler

Table 20.16
PR E 44 TIM_GetPrescaler
2R 5 A TIM_Prescaler_TypeDef TIM_GetPrescaler(TIM_TypeDef* TIMx)
Dhfe ik 15 TIMx Fi2 i
MANZH TIMx: x A[LL 0~7, SKi&#E TIM 4hik
R [EME TIMx il 45
S FH 7= 151):

I* FAFTIMOTH 43 44 */
TIM_Prescaler_TypeDef TIMOPrescaler;
TIMOPrescaler = TIM_GetPrescaler(TIMO);

TIM_ICInit

Table 20.17
R4 TIM_ICInit
bR R Y void TIM_ICInit(TIM_TypeDef* TIMx, TIM_IC_InitTypeDef* TIM_IC_InitStruct)
DhaethiR FRYE TIM_IC_InitStruct W45 52 IS EWIMHALIME TIMX
WANSH TIMx: x AJLUE 0~7, SKik#E TIM 4%
WANSH2 TIM_IC_InitStruct: #5158 TIM_IC_InitTypeDef (454t HIEA1L TIMXEK 4 A48 35k
IR [ElE 7

TIM_IC_InitStruct

TIM_IC_InitTypeDef & ST 3 sc32f1xxx_tim.h".  “sc32m1xxx_tim.h" 5“SCDx1xx_tim.h":

typedef struct

uint16_t TIM_RICPIN:
uint16_t TIM_FICPIN

ITIM_IC_InitTypeDef;

TIM_RICPIN
TIM FFFHL & %S, S Table 20,1835 X AN S 501 BT A -
Table 20.18
TIM_RICPIN ik
TIM_RICPin_Disable AFFJa TR
TIM_RICPin_Tn R O T
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TIM_FICPIN
TIM N U E LS, ZPTable 20. 19385 X NS HUK Fi A K 5 -
Table 20.19
TIM_FICPIN it
TIM_FICPin_Disable ANTEJA T BB 3k
TIM_FICPin_Tn N FEIE IR N T/ I
TIM_FICPin_TnEx T BRI R O TREXE I

i FH 7R 491

I* TIMOAJ 4 AL N TO AR A R _ETH AT i 3R 5K ¥/

TIM_IC_InitTypeDef TIM_IC_InitStruct;

TIM_IC_InitStruct. TIM_FICPIN = TIM_FICPin_Disable; // T B&iF i sk AEfE
TIM_IC_InitStruct. TIM_RICPIN = TIM_RICPin_Tn; /{88 Tn/H%m N B _E ik
TIM_ICInit(TIMO,&TIM_IC_InitStruct);

TIM_ICStructinit

Table 20.20
PR E 44 TIM_ICStructlnit
B A0 Ji 1Y void TIM_ICStructlnit(TIM_IC_InitTypeDef* TIM_IC_InitStruct)
R ftiik JE TIM_IC_InitStruct 1 &/~ 2 Kbk (E N
MAZH TIM_IC_InitStruct: f&i&5# TIM_IC_InitTypeDeflf1484t, Frvltatil
A EIL(EN ¥
GER

* TIM_IC_InitStruct H1 {5 — S HHL A EHIENY
TIM_IC_InitTypeDef IM_IC_InitStruct;
TIM_ICStructinit(&TIM_RICPIN);

TIM_ICCmd
Table 20.21

ERiEA TIM_ICCmd

PR H R void TIM_ICCmd(TIM_TypeDef* TIMx, FunctionalState NewState)

ThREfiiR R Bl KRR TIMX 3R D) g

NS H TIMx: x AJLLR 0~7, K& TIM 41 i%

MWNS%2 NewState: TIMx{#i 3k KITTH /5%

IR [E x

8 7l

[* [ RETIMOF 3K Th ik */
TIM_ICCmd(TIMO,ENABLE);

TIM_GetRisingCapture

Table 20.22
R4 TIM_GetRisingCapture
BR 5 5 A uint32_t TIM_GetRisingCapture(TIM_TypeDef* TIMx)
Dhee ik R TIMx R RAA
MNZHL TIMx: x AL 0~7, HKikd% TIM AR5
i [aE TIMx () LT+ A 3R A
fSFH 7= 151

* FAFTIMOF) T+ H i 3R A */
uint32_t TIM_RisingValue;
TIM_RisingValue = TIM_GetRisingCapture(TIMO);

TIM_GetFailingCapture

Page 144 of 302

http://www.socmcu.com

2 ITSC32Z F ARM Cortex-M0+ MCU 44 4 F F 4




(Qsinone

2 ITSC32Z F ARM Cortex-M0+ MCU 44 4 F F 4

Table 20.23
R4 TIM_GetFailingCapture
BR £ 5 Y uint32_t TIM_GetFailingCapture(TIM_TypeDef* TIMx)
Dife stk A3 TIMx T IR R
LETPNE 2 TIMx: x AT O~7, SKiEHE TIM 4%
IR [EE TIMx ()R FE AT 3B
18 7Rl

I* FRAFTIMOK) ™ B H 3R A8 */
uint32_t TIM_FailingValue;
TIM_FailingValue = TIM_GetFailingCapture (TIMO);

TIM_PWMIinit

Table 20.24
R4 TIM_PWMInit
bR 2 Y void TIM_PWMInit(TIM_TypeDef* TIMx, TIM_PWM_InitTypeDef* TIM_PWM_InitStruct)
ThReHk R4 TIM_PWM_InitStruct H48 & 1S EW 1A TIMX I PWMAE 5
AN TIMx: x AT 0~7, SRiEFE TIM 4h%
MANSH2 TIM_PWM_InitStruct: f5H%5% TIM_PWM_InitTypeDef(ti154t, #IALTIMXIPWMEE
IR [EE 7

TIM_PWM_InitTypeDef
TIM_PWM_ InitTypeDef & X T #F“sc32f1xxx_tim.h".  “sc32m1xxx_tim.h" 5“SCDx1xx_tim.h":

typedef struct

{

uint16_t TIM_PWMOutputChannl;

uint16_t TIM_PWMLowPolarityChannl;
ITIM_PWM_InitTypeDef;
TIM_PWMOutputChannl 5 PWMLowPolarityChannl

PWMii I8 18 5 S a) il iE 4%, 2 Table 20.253K15X M8 T A MU -

Table 20.25

TIM_PWMChannel

Eiiipy

TIM_PWMChannel_Less

ANEFETIM PWMIEE

TIM_PWMChannel_PWMB

TIM PWMIEIEB

TIM_PWMChannel_PWMA

TIM PWMIEIEA

TIM_PWMChannel_ALL

TIM PWMiiEiEAHNIEIEB

A5 F 7~ 131

I* HE TIM_PWM_InitStruct 148 & (1 ZHHI4 AL TIMO I PWMEL L */
TIM_PWM_InitTypeDef TIM_PWM_InitStruct;
TIM_PWM_ InitStruct. TIM_PWMLowPolarityChannl = TIM_PWMChannel_A | TIM_PWMChannel_B;

115 EEPWMA/B [ 3% o #6i HH

TIM_PWM_InitStruct. TIM_PWMOutputChannl = TIM_PWMChannel_PWMB; //PWMB i ! [ 7]
TIM_PWMInit(TIMO,&TIM_PWM_InitStruct);

TIM_PWMStructlnit

Table 20.26
R4 TIM_PWMStructinit
bR £ S A void TIM_PWMStructlnit(TIM_PWM_InitTypeDef* TIM_PWM _InitStruct)
Dhee ik 1 TIM_PWM_InitStruct #1 {#& — M SHEL A EHIEA
HNZH TIM_PWM_InitStruct: & TIM_PWM_InitTypeDef&s K ft1f64t, #414h1k
iR A 7
g 7= 191

/* 8 TIM_PWM_InitStruct #1145 — AN SHELHE [EEN ¥/
TIM_PWM_InitTypeDef TIM_PWM_InitStruct ;
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TIM_PWMStructnit(&TIM_PWM_ InitStruct);

TIM_PWMSetDuty

Table 20.27
H ¥4 TIM_PWMSetDuty
bR H R void TIM_PWMSetDuty(TIM_TypeDef* TIMx, TIM_PWMChannel_Typedef
TIM_PWMChannel, uint16_t PWM_DutyValue)
Thaefiis TIMxIPWM 5 25 b1 B
MANSE TIMx: x AT O~7, Kikd% TIM 4hik
MANSH2 TIM_PWMChannel: #%&#PWMi ii
MIANSH3 PWM_DutyValue: TIMx [FIPWM#iH b5 25 Lo 25 47 4% 118
R [A{E o
3= FRIR

I* BETIMO PWMAHEIE (5 7% HL 37 A7 4% 118 4500 */
TIM_PWMSetDuty(TIMO, TIM_PWMChannel_PWMA, 500);

TIM_PWMGetDuty

Table 20.28
¥4 TIM_PWMGetDuty
oR 5 5 A uint16_t TIM_PWMGetDuty(TIM_TypeDef* TIMx, TIM_PWMChannel_Typedef
TIM_PWMChannel)
Dhfe ik SRELTIMXFIPWM 5 75 OB
NS TIMx: x ATLLZ 0~7, SKi%#% TIM 4h %
WNSH2 TIM_PWMChannel: #%&#PWMifi&
A TIMxIPWM 5 25 LeAf
S FH 7~ 151

[* IRIFTIMO PWMAGHEIE 5 25t 25 A7 25 AR */
uint16_t TIM_PWMDuty;
TIM_PWMDuty = TIM_PWMGetDuty(TIMO, TIM_PWMChannel_PWMA);

TIM_ClockOutputCmd

Table 20.29
R4 TIM_ClockOutputCmd
BR 5 5 A void TIM_ClockOutputCmd(TIM_TypeDef* TIMx, FunctionalState NewState)
Dy aeftiik R R A8 TIMx (1) 7] 4 R B
NS H TIMx: x AJLLZ 0~7, SKiE#E TIM 4hi%
MINSHR2 NewState: TIMx [ 1] r i £ H 5 /5
i [AME y
s 7 1)

I {FBETIMO A 4 FE I Bh i HY */
TIM_ClockOutputCmd(TIMO, ENABLE)

TIM_PinRemapConfig

Table 20.30
FEE TIM_PinRemapConfig
BRI 2 R Y void TIM_PinRemapConfig(TIM_TypeDef* TIMx, TIM_PinRemap_TypeDef TIM_Remap)
DhRefiik Bic B TIM2/3/7 & Ji 1) 2 Ak o5
MASH TIMx: x AJLLE2. 3. 7, SR TIM 4hi%
WNZ K2 TIM_Remap: TIM2/3/7& i)k 4%
iR [l i
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TIM_PinRemap
TIME IS ¥ &, S Table 20.3 1385 AN S T A K
Table 20.31

TIM_PinRemap g
TIM_PinRemap_Default BRIATIME 0 ke
TIM_PinRemap_A TIMBRLG I ZHA
TIM_PinRemap_B TIMBJLG 2B

8 7= 191

I* BLET2EX. T2CAP/T2%E [HINPB7. PA12 */
TIM_PinRemapConfig(TIM2, TIM_PinRemap_A);

TIM_ITConfig
Table 20.32
R4 TIM_ITConfig
R % R void TIM_ITConfig(TIM_TypeDef* TIMx, uint16_t TIM_IT, FunctionalState NewState)
Dtk e sl R BEARE 1 TIM ity
MNZH TIMx: x AL 0~7, Rikd% TIM #his
MWNZH2 TIM_IT: TIMxHWiER, & XAETIM_IT_TypeDeft
HINZH3 NewState: TIMx I 5 /2% 4
AL EN 7
TIM_IT
TIMF il fE 2, S Table 20.333R 15X AN S HI T 7
Table 20.33
TIM_IT iR
TIM_IT_INTEN HR WIS SR CPU )i fE 42 il
TIM_IT_TI SE I 2 ¥ai H B
TIM_IT_EXR AN AT AN T
TIM_IT_EXF AT AN B o W
S FH 7~ 151

I* A RETIMOE I 5 3 H o 17 7
TIM_ITConfig(TIMO, TIM_IT_INTEN | TIM_IT_TI ,ENABLE);

TIM_GetFlagStatus

Table 20.34
R4 TIM_GetFlagStatus
BRI A Y FlagStatus TIM_GetFlagStatus(TIM_TypeDef* TIMx, TIM_Flag_TypeDef TIM_FLAG)
Dhefhid AR E N TIM bR BN B 55
NS TIMx: x AJLZ 0~7, SKiE# TIM 4hi%
MANSH2 TIM_FLAG: TIMx[{I#rE47, 25 Table 20.355% 431X >S5 i A i 7
IR [l 4B TIMxJ 5 E bR IR
TIM_FLAG
TIMbRELLIEFE, ZPdTable 20.353k 43X AN SHI BT K i -
Table 20.35
TIM_FLAG Rk
TIM_Flag_TI SE I A bR AT
TIM_Flag_EXR gl AN AR D 2 (b B A
TIM_Flag_EXF AN BT R I 2 by AL
g 7= 191

I R ATIMOSE I & thr S E 515 */
FlagStatus TIM_Status;
TIM_Status = TIM_GetFlagStatus (TIMO, TIM_Flag_TI);
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TIM_ClearFlag
Table 20.36
R4 TIM_ClearFlag
PR A void TIM_ClearFlag(TIM_TypeDef* TIMx, uint16_t TIM_FLAG)
ThRefA PR TIMx (38 br &AL
NS TIMx: x AT 0~7, Kk TIM 4hi%
WANSH2 TIM_FLAG: TIMxHI#sEAL, & LAETIM_Flag_TypeDefr
IR [FlfE 7
8RB

I* JEBRTIMO ) 52 B 2 3 H AR AL/
TIM_ClearFlag(TIMO, TIM_Flag_TI);

TIM_DMACmd
Table 20.37
4 TIM_DMACmd
2R 5 A void TIM_DMACMd(TIM_TypeDef* TIMx, uint16_t TIM_DMAReq, FunctionalState
NewsState)
Ihie iR i el R B4R 2 1) TIMXIDMAE R
LPNE = TIMx: x AT O~7, SKIEFE TIM A%
MWNSH2 TIM_DMAReq: TIMxIDMAIEKIE, & XAETIM_DMAReq_TypeDeftt
MINSH3 NewState: TIMxFIDMAIE K I J& /5% 4]
IR [FI{E G
TIM_DMAReq
TIM DMAi# R %+, Z[HTable 20.383K 13X NS EINIFTH K7 .
Table 20.38
TIM_DMAReq Eipa
TIM_DMAReq_TI JE I 2 i S AT A )k DMATH 3K
TIM_DMAReq_CAPR L THIR A SR A fid i DMAGH SR
TIM_DMAReq_CAPF T B SR S Ak DMATE 3R
15 FH 7~ 1)

* TIMORE B #5 va tH S fik i DMATE SR AF (g */
TIM_DMACMd(TIMO, TIM_DMAReq_TI,ENABLE);

204 ZEFERARE (TIM ERREN 1mS)

void TIM_TimeBase_Function(void)

{

TIM_TimeBaselnitTypeDef TIM_TimeBaselnitStruct;

[* {§i& TIMO iH4f */ RCC_APBOCmd(ENABLE);
RCC_APBOPeriphClockCmd(RCC_APBOPeriph_TIMO, ENABLE);

* TIM Be B S5 R 91a64k ¥/
TIM_TimeBaseStructlnit(&TIM_TimeBaselnitStruct);

[* ¥ E TIM BC B 254k

TIM_TimeBaselnitStruct. TIM_CounterMode = TIM_CounterMode_Up://TIM TAEZE ] Fit %t
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TIM_TimeBaselnitStruct. TIM_EXENX = TIM_EXENX_Disable; //4h 5 In#k & i 2% gt
TIM_TimeBaselnitStruct. TIM_Preload = 65535 - (32000000 / 1000);

I E TIM 1) %8 B A5 24 1000Hz@APBOCIlock=32M

TIM_TimeBaselnitStruct. TIM_Prescaler = TIM_PRESCALER_1; //TIM 4344 1 4340
TIM_TimeBaselnitStruct. TIM_WorkMode = TIM_WorkMode_Timer;

IITIM TARFEE I G380, 18Ry APBO I 4t

I* TIM B EC & %/

TIM_TIMBaselnit(TIMO, &TIM_TimeBaselnitStruct);

[* {fi5E TIMO =ity */

TIM_ITConfig(TIMO, TIM_IT_TI | TIM_IT_INTEN, ENABLE);
NVIC_EnablelIRQ(TIMERO_IRQn);

* TIM 48401464k */ TIM_Cmd(TIMO, ENABLE);

while(1);

void TIM_TimeBase_TIMOHandler(void)

{
I* FWr TIMO Hr b2 115 & i */
if(TIM_GetFlagStatus(TIMO, TIM_Flag_TI) == SET)

{
TIM_ClearFlag(TIMO, TIM_Flag_TI); /& TIMO H
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21 TWI [E 14 B i 3

£ 1.SC32 % %]ARM Cortex-M0O+ MCUE A £ N7 (I TWIEES 1, /2 Al AR 48 55 BUS TWI B 9 EHLECE ML,
TWI KB 5#E % N1Mbps; SC32R803. SC32F11XX FRAITWI0/M/27] LAF=ADMAiE R, TWISAa] LA~ 4 DMAiH

3R; SC32L14XX. SC32R807 & 4ITWIO/M A L~ EDMAIE K ; H4SC32%%5ARM Cortex-M0+ MCU{XTWIOR] LLj~

ADMATE R . FEHUE L F TWHEE EZE B U H N ik AL (Fpelk/4)

211 TWI FEREWH

TWI ZA7as45 4, TWI_TypeDef, £ fF“sc32f1xxx.h”.  “sc32mxxxx.h”Ff1“SCDx1xx.h” 1 5& LUK :

typedef struct

__10uint32_t TWI_CON;
__ 10 uint32_t TWI_STS;
__ IO uint32_t TWI_ADD;
__ 10O uint32_t TWI_DATA,;
__lO uint32_t TWI_IDE;

} TWI_TypeDef;

TWI 1788 R %

Table 21.1
AT it )
TWI_CON TWIHE ) a7 47 3%
TWI_STS TWIs A7 7 47 25
TWI_ADD TWIHLHE 7577 38
TWI_DATA TWIHHE 75 17 4%
TWI_IDE 1 LI DMAFE ) 27 17 2%
21.2 TWI [E {4 FE ek $(31) %
Table 21.2
TWI_Delnit AN TWIX 254745 B 3 s
TWI_Init HRYE TWI_InitStruct H 45 5 (ST AME TWIX 57748
TWI_Structlnit £ TWI_InitStruct H (1 8 — NS EFE A EHIEAN
TWI_Cmd ffEREEE KB TWI ARk
TWI_DMACmd ffifig sk L B4R € TWI (1) DMA %3k
TWI_GenerateSTART 7 TWIX &% START 2444
TWI_GenerateSTOP FEHE TWIX f£%i STOP 2444
TWI_AcknowledgeConfig e EE R BETR 2 TWI IR B ThE
TWI_GeneralCallCmd i BE B SRS € TWI ) SBT3 g
TWI_ITConfig fd RE B SRR T (1 TWI i
TWI_SendData AN TWIX Kk — D Eds
TWI_ReceiveData IR [ TWIX Sl 20 i Kot
TWI_Send7bitAddress i E AN TWI 3 4R 2 sthhik 7
TWI_StretchClockConfig ffifig sk L BEAE & TWI I 28 KA
TWI_GetFlagStatus KA E M TWI SR E 55
TWI_ClearFlag TERR TWIX fr b BEbR AL
TWI_SetNbytes ¥ # Nbytes M4
TWI_GetNbytes FREUFE 42 Nbytes 4L
TWI_GetStateMachine FRELTWLRZS L
TWI_PinRemapConfig TWWIAE i) 28 ok B 1 i

21.3TWI B ER R (ANSEFESEABRRESHIEE)
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TWI_Delnit
Table 21.3
e TWI_Delnit
B B S A void TWI_Delnit(TWI_TypeDef* TWIx)
Thiedik W HMEE TWIx 2577 4% B BN s (il
NS K TWix: x AfLLE 0 8 1, SRiE$ TWI 4h ik
IR (A 5
S FH =151
TWI_Delnit(TWIO); /#4455 TWIO %547 2% B BN EVE (E
TWI_Init
Table 21.4
BRI 4 TWI_Init
P void TWI_Init(TWI_TypeDef* TWIx, TWI_InitTypeDef* TWI_InitStruct)
ek HRHE TWI_InitStruct #1552 IS EWIEA LA TWIX 27778

MASH

TWIx: x Af DL 0 5 1, Kk TWI 4%

MANSH 2 TWI_InitStruct: F&1A145 8 TWI_InitTypeDef (484, & T 4ME TWIKIRLE (S B
%% Section: TWI_InitTypeDef %5 i T £ 1% 2 4 o ¥ B ¥
IR [EE 7

TWI_InitTypeDef

TWI_InitTypeDef & X T X F“sc32f1xxx_twi.h”.  “sc32m1xxx_twi.h” 5“SCDx1xx_twi.h”:
typedef struct

{

uint16_t TWI_Ack;
uint16_t TWI_Prescaler
uint16_t TWI_Stretch;
uint16_t TWI_GeneralCall;

uint32_t TWI_SlaveAdress;

} TWI_InitTypeDef;
TWI_Ack
TWIFJACKRN & ThRE i RE e, Sl Table 21.53-5 X AN S5 T %A
Table 21.5
TWI_Ack Hik
TWI_Ack_Disable Acki . 5 R
TWI_Ack_Enable Acki i &

TWI_Prescaler

FEHURA T TWIREEE R BE, S Table 21.63-15 XS ITA K .«

Table 21.6

TWI_Prescaler

ik

TWI_PRESCALER_4096

TWIHT8h T4 558 N 4096

TWI_PRESCALER_2048

TWIR B ¥ 73 S5{E Jy 2048

TWI_PRESCALER_1024

TWIHS B Tt 5 Si{E > 1024

TWI_PRESCALER_512

TWIRBh T 43 55 N 512

TWI_PRESCALER_256

TWIRT8h T4 S0{E K 256

TWI_PRESCALER_128

TWIRT 8 T4 S0{E R 128

TWI_PRESCALER_64

TWIES £ 7l 53 44y 64

TWI_PRESCALER_32

TWIHS 8 Fii 7 S 32

TWI_PRESCALER_16

TWIIK Bk #5170 SE N 16

TWI_PRESCALER_8

TWII Bl Hi 7 SN 8

TWI_PRESCALER 4

TWIS 8 Fii 7 S fE N 4

TWIO_PRESCALER_4096

TWIOI B il 73 Sy 4096
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TWIO_PRESCALER_2048

TWIOHS £ Fii 73 HifE v 2048

TWIO_PRESCALER_1024

TWIOHS B 157> S{EL Ny 1024

TWIO_PRESCALER_512

TWIOI B il 73 iy 512

TWIO_PRESCALER_256

TWIOHS £ Fii 3 #ifE v 256

TWIO_PRESCALER_128

TWIOHS £ Fii 3 #ifE v 128

TWIO_PRESCALER_64

TWIOI B 3l 73 Uy 64

TWIO_PRESCALER_32

TWIOI B 3l 73 Uy 32

TWIO_PRESCALER 16 TWIOR B 1515 S5{E Ky 16
TWIO_PRESCALER 8 TWIOH & 7l 73 Sifi 8
TWIO_PRESCALER_4 TWIOHS £ 13153 5{E y 4
TWI1_Prescaler_1 TWIA B Fil 53 BB R 1
TWI1_Prescaler 2 TWI I B 75153 A5U4E y 2
TWI1_Prescaler_4 TWI B 75153 i 4
TWI1_Prescaler_8 TWI I B 515 S5U4E Oy 8
TWI1_Prescaler_16 TWII B 75 454 Oy 16
TWI1_Prescaler_32 TWIAI #7570 A58y 32

TWI1_Prescaler_64

TWII #7570 4548y 64

TWI1_Prescaler_128

TWII B 373 5y 128

TWI1_Prescaler_256

TWIIK B 3l 73 Uiy 256

TWI1_Prescaler_512

TWI BB 353 B5{E N 512

TWI1_Prescaler_1024

TWI BB 353 55{E v 1024

TWI1_Prescaler_2048

TWII B 373 Uy 2048

TWI1_Prescaler_4096

TWIIR B 373 S5y 4096

TWI1_PRESCALER_4096

TWIM B B 15153 8548y 4096

TWI1_PRESCALER_2048

TWI B 343 55i4E v 2048

TWI1_PRESCALER_1024

TWI B £ Fil 53 BB 9 1024

TWI1_PRESCALER 512

TWIA RS &5 517 4E N 512

TWI1_PRESCALER_256

TWI B 343 55i4E N 256

TWI1_PRESCALER_128

TWI B T4 554E N 128

TWI1_PRESCALER_64

TWI B B0 il 3 S54E 9 64

TWI_PRESCALER_32

TWI B B0 il 3 B5ifE R 32

TWI1_PRESCALER_16 TWI BB 1515 S{E Ay 16
TWI1_PRESCALER_8 TWI B 773 S N 8
TWI1_PRESCALER_4 TWI B S 55153 iy 4
TWI1_PRESCALER_2 TWI1 BB 15153 A54E Ry 2
TWI1_PRESCALER_1 TWI 8 753 SE A 1
TWI_Stretch
TWIR B IE KA BE ¥ E, S P Table 21.73 53X NS H K TG KA .
Table 21.7
TWI_Stretch ik
TWI_Stretch_Disable IR BTSN

TWI_Stretch_Enable

SCVFI B IE K, FHLTE ZESCFFI PP AE K Th g

TWI_GeneralCall

TWIE FH Hh ki S A B 52, S Table 21.83R 81X AN S5 G LR -

Table 21.8
TWI_Stretch A
TWI_GeneralCall_Disable A% 111 3238 FH #b 41:00H
TWI_GeneralCall_Enable FO VI 538 FH 11 00H

TWI_SlaveAdress

TWIABLHHE, ANBEE 9420, 00HJyid ik T4k % H
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A8 71

I* HR4E TWI_InitStruct 148 & IS H0)4a1L TWIO */
TWI_InitTypeDef TWI_InitStruct;
TWI_InitStruct. TWI_Ack = TWI_Ack_Enable;
TWI_InitStruct. TWI_GeneralCall = TWI_GeneralCall_Disable;
TWI_InitStruct. TWI_SlaveAdress = 0x12;
TWI_Init(TWIO, &TWI_InitStruct);

TWI_Structlnit

Table 21.9
R TWI_Structinit
PREURTE void TWI_Structlnit(TWI_InitTypeDef* TWI_InitStruct)
Dhfedtiik 2 TWI_InitStruct #1 i5— NS HIL A EEA
WMANSH TWI_InitStruct: f51A145#) TWI_InitTypeDef (484, R #I4h1k
I [Al4E ¥
S FH =151

/* 18 TWI_InitStruct H )46 — NS HELHAE (HIEN
TWI_InitTypeDef TWI_InitStruct;
TWI_Structinit(&TWI_InitStruct);

TWI_Cmd
Table 21.10
A& TWI_Cmd
A void TWI_Cmd(TWI_TypeDef* TWIx, FunctionalState NewState)
Dhfe ik fFREELE e TWI 4Rk
HINZHA TWIx: x AJLAR 0 B 1, SRk TWI 4hik
MANSH 2 NewState: #h 5t TWIx PR A
XS] PUL: ENABLE 85¢# DISABLE
IR B X
8 7Rl

I* fERETWIA 41k */
TWI_Cmd(TWI1, ENABLE);

TWI_DMACmMd
Table 21.11
E¥ 4 TWI_DMACmd
R R T void TWI_DMACmMd(TWI_TypeDef* TWIx, TWI_DMAReq_TypeDef TWI_DMAReq,
FunctionalState NewState)
ThRefhik i RE B R BETR = TWI () DMA iR
INSH TWIx: x AJ DL O 8L 1, SRk TWI 4k
HWANSH 2 TWI_DMAReq: Ki&#TWI DMAIE K
HWANSHL 3 NewState: TWIx DMA &% i1 H0R A
XANZHAT LB ENABLE 8i# DISABLE
IR EE y
TWI_DMAReq
TWI DMAJE %, S Table 21.123843 X NS 8K T E KA .
Table 21.12
TWI_DMAReq iR
TWI_DMAReq_RX DMA£ I E 1E
TWI_DMAReq_TX DMAK % il 1
CUEER
I fERETWIN K I%FIDMAIE K */
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TWI_DMACmd (TWI1, TWI_DMAReq_TX, ENABLE);

TWI_GenerateSTART

Table 21.13
A4 TWI_GenerateSTART
ERAYSI void TWI_GenerateSTART(TWI_TypeDef* TWIx, FunctionalState NewState)
TyRedtik 72 TWIx &% START 44
WA TWIx: x AT LA 0 8 1, SRik$E TWI Ak
WmAZ$2 NewState: TWIx Satrt(5 5 [H0IRES
XANBHATLUEL: ENABLE 5{# DISABLE
IR [FlfE .
GEEER

* TWIMRIERIGGES ¥/
TWI_GenerateSTART (TWI1,ENABLE);

TWI_GenerateSTOP

Table 21.14
R4 TWI_GenerateSTOP
PRIEUR T void TWI_GenerateSTOP(TWI_TypeDef* TWIx, FunctionalState NewState)
Dhaeftid 724 TWI 2% STOP %A%
NS4 TWIx: x AJLLZ 0 Bl 1, SKiEHE TWI 4hik
HNSH2 NewState: TWIx Stopfs 5 HIFIR A
XS] PUEL: ENABLE 8¢# DISABLE
A EIL(EN i
S FH 7~ 151

/* TWHMKIESTOP{E 5 */
TWI_GenerateSTOP(TWI1, ENABLE);

TWI_AcknowledgeConfig

Table 21.15
pRE4 TWI_AcknowledgeConfig
R void TWI_AcknowledgeConfig(TWI_TypeDef* TWIx, FunctionalState NewState)
Thaefhid flipe i R BEAR € TWI 12 T e

WMNSH

TWIx: x AJPL&Z 0 5 1, SRk TWI 4%

MANSH 2 NewState: TWIx N 2Z P ERIRAS
XANSHALLEL: ENABLE 2{# DISABLE
R [AIME o
i R 11

I AERETWI IR N2 ThRE */
TWI_AcknowledgeConfig (TWI1, ENABLE);
TWI_StretchClockConfig

Table 21.16
PR £ 44 TWI_StretchClockConfig
PRI void TWI_StretchClockConfig(TWI_TypeDef* TWIx, FunctionalState NewState)
Dhredthid fEREELE R BETE E TWI AR $PSE K Th e

MAZHA

TWIx: x Af DL 0 5 1, SRk TWI 4%

MANSH 2 NewState: TWIx N 1H0IR A
XAZHA] LU ENABLE 3% DISABLE
IR [E T
fd FH R 151
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I* A EETWIA R B K T B */
TWI_StretchClockConfig(TWI1, ENABLE);

TWI_GeneralCallCmd

Table 21.17
R4 TWI_GeneralCallCmd
PRBUR T void TWI_GeneralCallCmd(TWI_TypeDef* TWIx, FunctionalState NewState)
Difedtiig fEREE K REFR & TWI [ FE Y Thag
MAZHA TWIx: x AT LA 0 8 1, SRik$E TWI Ak
WMANZH 2 NewState: TWIx |~ 3&IFE I (KR A
XANBHATLUEL: ENABLE 5{# DISABLE
IR BME 7
RN

I* FERETWI A i) HE AU T RE */
TWI_GeneralCallCmd(TWI1, ENABLE);

TWI_ITConfig
Table 21.18
R4 TWI_ITConfig
PRIEUR T void TWI_ITConfig(TWI_TypeDef* TWIx, uint16_t TWI_IT, FunctionalState NewState)
e stk fREEEE R REFR E I TWI H ity
INSHA TWIx: x AJLAZ 0 B 1, SKiEHE TWI 4hik
WMAZH 2 TWIIT: e Raen) TWI ki
Z: [ Section: TWI_IT 2 558 £ 1% 2 H o v BUE 6 [
WA 3 NewState: TWIx W7 R HIR A
XS] PUL: ENABLE 85¢# DISABLE
A EIL(EN i
TWLIT
TWIrbKrig$%, 2 Table 21.193K5 XN SH T A
Table 21.19
TWLIT BB
TWI_IT_INT rhikrig sk CPU I g 2 1
8 7Rl

I* {FRETWI AL T */
TWI_ITConfig (TWI1, TWI_IT_INT, ENABLE);

TWI_SendData

Table 21.20
R4 TWI_SendData
PR T void TWI_SendData(TWI_TypeDef* TWIx, uint8_t Data)
DhRediik AN TWIX K% — s
HINZHA TWix: x A LU 0 Bi# 1, SRik#E TWI Shik
MNZH 2 Data: 13 A3k (1 %4
yAEI =) 7
f 7= 191

I* TWI K iE#dlEDatal */
uint8_t Data1 = Ox5A;
TWI_SendData(TWI1, Data1);

TWI_ReceiveData
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Table 21.21
R4 TWI_ReceiveData
R R T uint16_t TWI_ReceiveData(TWI_TypeDef* TWIx)
Dife stk IR [ALE I TWIx 3l 220 $idi
MAZSH TWIix: x AT LA 0 8 1, SRik$E TWI A
IR [EE TWIx il E i Hdfs
18 7Rl

I AETWH ) B i (f 45 Data1 */
uint16_t Data1
Data1 = TWI_ReceiveData(TWI1);

TWI_Send7bitAddress

Table 21.22
PR 4 TWI_Send7bitAddress
PR T void TWI_Send7bitAddress(TWI_TypeDef* TWIx, uint8_t Address,
TWI Command TypeDef TWI Command)
Dinedtig )46 5 I TWI S AL 16k
HNSH TWix: x ATLA 0 B 1, Skik$E TWI Ahik
MANSH 2 Address: A& A TWI Hidik:
MNZH 3 TWI_Command: & EEE K TWI 1542 5fe 02 54
IR [Al y
TWI_Command
TWIENLIEL %5, SR Table 21.235 51X NS HH A A
Table 21.23
TWI_Command iR
TWI_Command_Write IV E NG IREE €7
TWI_Command_Read TWI AL AL 24

A5 F 7~ 131

I* TWIHE MHLAGE S i */
uint8_t Address1 = 0x12;
TWI_Send7bitAddress(TWI1, Address1, TWI_Command_Write);

TWI_GetFlagStatus

Table 21.24
R4 TWI_GetFlagStatus
HREE T FlagStatus TWI_GetFlagStatus(TWI_TypeDef* TWIx, TWI_FLAG_TypeDef TWI_FLAG)
Dhredthid G IR E I TWI AR S BB ST
HINSHA TWIix: x ATLLE 0 B3 1, SRiEHE TWI 4k
HWANSH 2 TWI_FLAG: fRE 1) TWI Ax &A1
%% Section: TWI_FLAG 7 [4 5E £ 1% S5 e vV BUE TG
iR [E{E TWI_FLAG HIHPIRZ 1
TWI_FLAG
TWIFREA%EHE, S Table 21.25581F X NS EUFTA B -
Table 21.25
TWI_FLAG iR
TWI_FLAG_TWIF TWIH s E A7
TWI_FLAG_TXRXnE TWIAE 4 56 s E 07
TWI_FLAG_GCA TWIE FH ik 5 A A
TWI_FLAG_MSTR TWIEE/ MBI b5 &
TWI_FLAG_QTWIF TWIH bz & 47

i FH 7R 491
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I* SFAFTWH AR EADRAS
TWI_GetFlagStatus(TWI1, TWI_FLAG_TWIF);

TWI_ClearFlag
Table 21.26
PR TWI_ClearFlag
R void TWI_ClearFlag(TWI_TypeDef* TWIx, TWI_FLAG_TypeDef TWI_FLAG)
DhRefhid TR TWIX BIFFAE B FR AL
MANSHA TWix: x AJLUR 0 8 1, SRk TWI Shix
MNSH 2 TWI_FLAG: fFiEERK TWI brE A7
IR [AE i
RN

[* FEETWHI AN AR GRS */
TWI_ClearFlag(TWI1, TWI_FLAG_TWIF);

TWI_SetNbytes

Table 21.27
PR3 4 TWI_SetNbytes
R void TWI_SetNbytes(TWI_TypeDef* TWIx, uint8_t Nbytes)
RO N B ETWIXINbytes M4
LN L TWix: x AfLA 0 B 1, SKik$E TWI Ahik
LPNE = Nbytes: Nbytes /™%
AR y
S FH 7= 151):

I* B TWI1 I Nbytes M 12 */
TWI_SetNbytes(TWI1, 12);

TWI_GetNbytes

Table 21.28
pRE4 TWI_GetNbytes
PR T uint8_t TWI_GetNbytes(TWI_TypeDef* TWIx)
Dhfe ik FRELH B TWIX[FNbytes ™4k
MAZHN TWix: x AL 0 B 1, SRk # TWI SR %
1 5] Nbytes ™%
18 7

/* SRELE BETWI [{INbytes M4 */
uint8_t NbytesNum;
NbytesNum = TWI_GetNbytes(TWI1);

TWI_PinRemapConfig

Table 21.29
R4 TWI_PinRemapConfig
PREUE T void TWI_PinRemapConfig(TWI_TypeDef* TWIx, TWI_PinRemap_TypeDef
TWI_Remap)
etk PiC B TWWIx (1 F RS A
MNZH TWix: x AL 0 B0 1, SRk TWISMK
LTPNE = TWI_Remap: TWIEE M5 & i
i [AE c

TWI_PinRemap
TWI RS AE RIE $,
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Table 21.30
TWI_PinRemap ik
TWI_PinRemap_Deflaut ERANT WIS f0 ke o5
TWI_PinRemap_A TWIBLG I ZHA
TWI_PinRemap_B TWIBL 2B
TWI_PinRemap_C TWIBRS & JHIZHC
TWI_PinRemap_D TWIBR & I ZHD
TWI_PinRemap_E TWIBL A E
TWI_PinRemap_F TWIB 5 7 I 2H F

i

* FETWIE 5 & Dy S i AR 2HA
TWI_PinRemapConfig(TWI1, TWI_PinRemap_A);

TWI_GetStateMachine

Table 21.31
R TWI_GetStateMachine
R R T TWI_StateMachine_TypeDef TWI_GetStateMachine(TWI_TypeDef* TWIx)
Difedtid FRELTWIXFR ZSHL
WMAZH TWIx: x AT LA 0 8 1, SRik#: TWIZh
IR [AE TWIXFFPARZHL

TWI_StateMachine
TWIIRESHIZRE, 2 Table 21.323% 431X NS HUK AT A 17 -

Table 21.32
TWI_StateMachine ik
TWI_Slave_Idle MALAE T2 KPR
TWI_Slave ReceivedaAddress MALIEAE BUSCER — it ik A5 5 A7
TWI_Slave_ReceivedaData ML CE IR A
TWI_Slave_SendData MUK IEBARIRS
TWI_Slave_ReceivedaUACK FEMHURIEZIDIRA T, 4 EHL RN UACKE Bk B AR AS
TWI_Slave_DisableACK MAUAET RIRIRZA I, HAAF OB N BIRES
TWI_Slave_AddressError AT H 155 =5 AL 32 R b B AN DT BE 2 Bk 20 R A
TWI_Master_Idle FH T RIRES
TWI_Master_SendAddress FHUIIE U 5% AT B M IEAE A% B
TWI_Master_SendData FHURIEE S
TWI_Master_ReceivedaData F AL
TWI_Master_ReceivedaUACK FHURIEAF 15 2% A B 2] AL UACKIE 5

s 7 1)

I* FRETWIH PR HL */
TWI_StateMachine_TypeDef StateMachine;
StateMachine = TWI_GetStateMachine(TWI1);

21.4 & ARE (TWIE EHLE MK 1Byte $i3E)

void TWI_Communication_Function(void)

{
FlagStatus TWIO_Flag = RESET;

TWI_InitTypeDef TWI_InitStruct; //5& X TWI #Ja54k 45 74 4625 &

[ {458 TWIO A1 TWIA Fy iS4 */

Page 158 of 302 V1.9.0
http://www.socmcu.com



Q)SinOne $5ESC32 25 ARM Cortex-M0+ MCU B £ 22 F F 4

RCC_APBOCmMd(ENABLE); //[TWIO 4} #7 APBO B4 I
RCC_APBOPeriphClockCmd(RCC_APBOPeriph_TWI0, ENABLE);
TWI_StructInit(&TWI_InitStruct);

/* BB TWIO fE N EHL */

TWI_InitStruct. TWI_Ack = TWI_Ack_Disable;

TWI_InitStruct. TWI_Prescaler = TWI_PRESCALER_1024;

I ARAELS A E W dR B

TWI_Init(TWIO, &TWI_InitStruct);

I* flifg TWI Hlkr */

TWI_ITConfig(TWIO, TWI_IT_INT, ENABLE);
NVIC_EnablelIRQ(TWIO_IRQn);

I* A RERRWCAIE I ]

TWI_Cmd(TWIO, ENABLE);

1* R MU

TWI_GenerateSTART(TWIO, ENABLE);

while(TWIO_Flag == RESET); //25#5#01515 5 K%k T2
TWIO_Flag = RESET;

TWI_Send7bitAddress(TWIO, 0x12, TWI_Command_Write);
while(TWIO_Flag == RESET);  //Z 43 Hu bk 2 3% 52 1%
TWIO_Flag = RESET;

I EHURE bR (5D, HAE MHLE ACK */
if(TWI_GetFlagStatus(TWI0, TWI_FLAG_TXRXnE))

{
TWI_ClearFlag(TWI0, TWI_FLAG_TXRXnE);

TWI_SendData(TWI0, 0x34);
while(TWIO_Flag == RESET);  //5 535030 K 1% 52 )
TWIO_Flag = RESET;

I* ENURETEEAE, HBEIMMLE ACK ¥/
if(TWI_GetFlagStatus(TWI0, TWI_FLAG_TXRXnE))

{
TWI_ClearFlag(TWI0, TWI_FLAG_TXRXnE);

}
}

TWI_GenerateSTOP(TWIO0, ENABLE);

While(1);

void TWI_Communication_TWIOHandler(void)
{
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if(TWI_GetFlagStatus(TWIO0, TWI_FLAG_TWIF))

{
TWI_ClearFlag(TWIO, TWI_FLAG_TWIF);
TWIO_Flag = SET;

}
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22 UART [E R

3£76SC32 4 5IARM Cortex-M0+ MCUR A £ Iie —HHUART, UARTEARAER 40 T HATHEAERE L . TR

STOP#: X Mifit . UARTOAIUART1A] 7= DMAIE K .
22.1 UART FHEREH

UART Zf7r8s45H, UART TypeDef, fF{F“sc32f1xxx.h”. “sc32mxxxx.h”F“SCDx1xx.h” 5 XL Ui K-

typedef struct

__10 uint32_t UART_CON;
__ 10 uint32_t UART_STS;
__10 uint32_t UART_BAUD;
" 10 uint32_t UART _DATA;
__10 uint32_t UART_IDE;

} UART_TypeDef;

UART 27 {7 #s R M%
Table 22.1
AT Eii
UART_CON UART % il 7 17 %=
UART_STS UART b5 A7 75 4745
UART_BAUD UART 756 27 7 2
UART_DATA UART £ 45 25 17 2%
UART _IDE WS LIDMAZE i) 2577 2%
22.2 UART [ E R #FR
Table 22.2
UART_Delnit # UARTXEF 74 ¥ B B4
UART _Init R 5 UART _InitStruct "h455€ FIZEWIa6 0 ML UARTX 2747 4%
UART_TXCmd fif B Bk 2K B UARTX R IEHHE
UART_RXCmd 1 B B Ok B UART xS 58
UART_SendData i it UARTX R i HfE
UART_ReceiveData i i UART x2S S s

UART_PinRemapConfig Bicl B UART X 5 [ 1) 25 B ST

UART_ITConfig

fil B B K AETR € 1 UART Hhli

UART_GetFlagStatus

& 2 FaE i) UART bR 8 515

UART_ClearFlag 15 BR UARTX [R5 A BEAR AL

UART_DMACmMd

15 B8 Bk Atk E M UARTXIDMAT K

UART_LIN_MODE fic B T AR 29 LINASE 20

UART_LIN_BKSIZE TiC & [7] 25 [a) b B

UART_SendBreak Rk [F) A2 18] b B

UART_LIN_SLVARENE HRELIN G 20 & 725

UART_LIN_LBDL Fict B LN BT i A ) K

LIN_CallD KHLPID

LINCalChecksum FRELLINAL 36 {H

22.3 UART B EREER (NSERESE AAESHIER)

UART_Delnit
Table 22.3

| R | UART Delnit
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BR £ 5 A void UART_Delnit(UART_TypeDef* UARTX)
Diaedtiik HUARTXEF A7 #5 WB A E
WA UARTx: Ki&#t UART #M (XERDURIAS 5918
IR [Al4E G

SR

I* UARTO# A7 25 57 */
UARTO_Delnit(UARTO);

UART Init

Table 22.4
MRH 4 UART _Init
BRI B S Y void UART _Init(UART_TypeDef* UARTX, UART _InitTypeDef* UART _InitStruct)
IhRERA R 4 UART _InitStruct #1458 52 IS HWIah LM UARTX FF 7 4%
MANZH1 UARTx: SKIEFE UART #h OCEAR DURIE 15 518
MNSH2 UART _InitStruct: f&[A%5#) UART _InitTypeDef fF54F, & 7 4M% UART HIRC B 158
IR [FIfE 7

UART _InitTypeDef

UART _InitTypeDef & X T X fF“sc32f1xxx_uart.h”. “sc32m1xxx_uart.h” 5“SCDx1xx_uart.h:

typedef struct

uint32_t UART_ClockFrequency;
uint32_t UART_Mode;
uint32_t UART_BaudRate;

} UART _InitTypeDef;

UART_ClockFrequency

UartsM 31 TAES R .

UART_Mode

UART TE#E, S Table 22.55 75X S8 T A 7 -

Table 22.5

UART_Mode Eipa
UART_Mode_8B 8L X L[\ A A5 A
UART_Mode_10B 1007 4 X L P A5 12
UART_Mode_11B 14X L P AE 2

UART_BaudRate

FEAORLERA AL A TR AP A5 AR, PR S NME . (B8 X LD EER, S IR Table

22 67 K
Table 22.6

UART_BaudRate

ik

UART_PRESCALER_12
UART_PRESCALER_4

15 FH 7481

* ¥ UART _InitStruct #1455 S W46 UART */

UART _InitTypeDef UART_InitStruct;

UART _InitStruct. UART_BaudRate = 115200; /#5573 5115200

UART _InitStruct. UART_ClockFrequency = 32000000; //i #1454 32MHz

UART _InitStruct. UART_Mode = UART _Mode_10B; // TAER R A TAr 43 T 5481

UART _Init(UART1, &UART _InitStruct);

UARTH:#APB EL 28 B 8 11253 i
UARTH: 2L APB &2 2k ] £ 1114 73 4t

UART_TXCmd
Table 22.7
EipvEs UART_TXCmd
BR £ 5 A void UART_TXCmd(UART_TypeDef* UARTX, FunctionalState NewState)
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Theedtiik 1 i 8L 2k At UARTX R 16 5085
WS UARTx: Ki&# UART 4hix (B AR AR 9D
WANSH2 NewState: UARTx A% DI REF JE /55 1]
IR [EME 7
i FH R 11

[* 18 B8 UART 1 18 B4 */
UART_TXCmd(UART1,ENABLE);

UART_RXCmd
Table 22.8
PR UART_RXCmd
BRI 4 S Y void UART_RXCmd(UART_TypeDef* UARTX, FunctionalState NewState)
Dhfe ik 15 B8 8L 2K Big UARTXAZ S 4
WAZH UARTx: SKi#E UART Ahz (XRAR DLRURR F kD
WMANZH2 NewState: UARTxZUHHE Dhae I 5 /155 1]
AL EN 7
8 741

/* { i UART 142 SCH */
UART_RXCmd(UART1,ENABLE);

UART_SendData

Table 22.9
R4 UART_SendData
2R H Y void UART_SendData(UART_TypeDef* UARTX, uint16_t Data)
Dhfe ik I8 i UARTx A& 32 % s
NS H1 UARTX: SKik#% UART AM& (KRR LABURS 9 #E)D
NS %2 Data: UARTx&IEMIEE, 8A1aE 9N (9 R i34 #%)
IR A G
f 7= 191

/* UART1 1% 847 H4E0x55 */
UART_SendData(UART1,0x55);

UART_ReceiveData

Table 22.10

R4 UART_ReceiveData
BR 5 5 A uint16_t UART_ReceiveData(UART_TypeDef* UARTX)
Dhaefhid i i UARTx 3 Y K4
MANSH UARTx: SKi&# UART #hic (X EARDARIARS 5 948D
IR Bl{E UARTxF S 21 i H 4w

fSFH 7= 151

* UARTA B ScEis */

uint16_t UART_RData;
UART_RData = UART_ReceiveData(UART1);

UART_PinRemapConfig

Table 22.11
BRI 44 UART_PinRemapConfig
BRI A R Y void UART_PinRemapConfig(UART_TypeDef* UARTx, UART_PinRemap_TypeDef
UART_Remap)
DhhedihiR it B UARTx 5 B T A5
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LN UARTx: K&+ UART 4hik (B AR AR 9D
WANSH2 UART_Remap: UARTX% 1% £
R [E{E G
Table 22.12%5 H T UART_PinRemap i .
Table 22.12
UART_PinRemap HiiA

UART_PinRemap_Default UART/E 5 I 5 4 BRI

UART_PinRemap_A UART/E 5 LB ZHA

it 7 491
/BB UARTA 5 A s */
UART_PinRemapConfig(UART1, UART_PinRemap_A);

UART_ITConfig

Table 22.13
R4 UART _ITConfig
PR B S Y void UART _ITConfig(UART_TypeDef* UARTX, uint16_t UART _IT, FunctionalState
NewState)
heedtiik i 5 BE R RETE 2 1 UART Hibr
HIANSH UARTx: SKiEHFE UART #h OCEAR DURIE 15 518
HANSH2 UART_IT: UARTxH iR, & XAEUART_IT_TypeDeft
HINZH3 NewState: UARTxH KT & /3¢ ]
IR [FIfE y
UART_IT
Table 22.1445 1 7 A UART _ITHEUESIR
Table 22.14
UART_IT Eiiipa
UART_IT_WK Aot JE by
UART_IT_EN TG R CPU ¥ Bf il r
UART_IT_TX ik v A e 4 AL
UART_IT_RX FESe ki A5 RE 2 o o7
UART_IT_BK W7 T e W4 )
UART_IT_SL LIN MLAR Sk i 15 o W £ e
UART_IT_SY RS A5 58 1 R T A e Aor
15 FH 7~ 1)

[* {HREUART 142205 R 1 */
UART_ITConfig(UART1, UART_IT_EN | UART_IT_RX, ENABLE);

UART_GetFlagStatus

Table 22.15
A& UART_GetFlagStatus
bR £ S A FlagStatus UART_GetFlagStatus(UART_TypeDef* UARTx, UART_FLAG_TypeDef
UART FLAG)
Dhee stk K 2 15 E 1 UART bR Ak 8 515
WANSH UARTx: SKik#t UART #h (KRR DURIAS 5948
MANS%2 UART_FLAG: UARTx[#hrEAL
IR EE UART #rEARA
UART_FLAG

UARTHr EALIEPE, ZhiTable 4823k 531X S HU K HTH HUA .
Table 22.16

UART_ FLAG Eiip

UART_Flag_RX U Wrbs AL
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UART_Flag_TX R R W A A
UART_Flag_WK M R AT A 7 AN
UART_Flag_BK W7 o W A AL
UART_Flag_SY AR 1R D 58 bR R AT
UART_Flag_SLVHE LIN MBI K A5 &
UART_Flag_SLVYN LINE SR A

18 F 7

I M AEUART IR bR S B 515 ¥/
FlagStatus UART _Status;
UART _Status = UART_GetFlagStatus(UART1, UART_Flag_RX);

UART_ClearFlag

Table 22.17
R4 UART_ClearFlag
BR 5 5 A void UART_ClearFlag(UART_TypeDef* UARTX, uint16_t UART_FLAG)
e stk 5 B UARTX BIf7 b B AR AT
NZH1 UARTx: Ki&#% UART St (xR LRS- 91D
MWNZH2 UART_FLAG: UARTx#ikx A7
IR [Al I
fd 7= 191

I TEBUART 132U B A AL %/
UART_ClearFlag(UART1, UART_Flag_RX);

UART_DMACmMd

Table 22.18
BB UART_DMACmd
PR A S Y void UART_DMACmMd(UART_TypeDef* UARTX, uint16_t UART_DMAReq,
FunctionalState NewState)
DhaethiR fi B B R AE TR 2 FIUARTXIDMAR 3R
WANSH UARTx: SKIERE UART #hsE OCEAR DURIRE 15 51D
HWINSH2 UART_DMAReq: UARTx[{\IDMAiE K, & X7EUART_DMAReq_TypeDef+
MANSH3 NewState: UARTx[{IDMAiE K FF )i /2 4]
IR [l{E 7

UART_DMAReq
Table 22.1945 ! T Fiiff UART_ DMAReq {1 BUAE 51 3 o

Table 22.19
UART_ DMAReq Fik
UART_DMAReq_RX UART# Wit i fil ik DMA
UART_DMAReq_TX UART 1% 18 & fith )< DMA

8 R

I* fE BEUART 1 4 3% e fil /5 DMA */
UART_DMACMd(UART1, UART_DMAReq_TX, ENABLE);

UART_LIN_MODE

Table 22.20
R4, UART_LIN_MODE
BR 25 iR 7Y void UART_LIN_MODE(UART_TypeDef* UARTx, UART_LINMODE_TypeDef
UART LINMODE)
DR fic B T AR LY LINAE 20
MANZH1 UARTx: x ficE2, kit UART2 4hik
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WNSH2 UART_LINMODE: #&[[45#) UART_LINMODE_TypeDeff#54t, 14 T4MELIN KR E

2
=y

iR [A{E ¥
UART_LINMODE
& BUARTHILIN TAERE R, 2% Table 22.213 81X NS FTE KR

Table 22.21
UART_LINMODE ik
UART_MASTER LINFEHL TAEB
UART_SLAVER LINABL TAEBLS

fiE P 7= 51

UART_LIN_MODE(UART2, UART_MASTER)//Fit & NLINEHL T1ER

UART_LIN_BKSIZE

Table 22.22
R4 UART_LIN_BKSIZE
bR 5 7Y void UART_LIN_BKSIZE(UART_TypeDef* UARTx, UART_BKSIZE_TypeDef BKSIZE)
IhREfIA fic & [H] 25 8] @ B
WANSH UARTx: x fitHE2, Kik#k UART2 4hist
WANSH2 BKSIZE: f5[\45#) UART _BKSIZE_TypeDefffa4t, Mo B [ a) ke B K B
IR A ¥
BKSIZE
B UARTHILINFEE A MG ECK B, 205 Table 22.2338 451X AN S 3 Fr 1 0t
Table 22.23
BKSIZE Hiik

UART_BKSIZE_10

F 10 A7) [E) K B2 R IE

UART_BKSIZE_13

H 13 A7) E) K BE R IE

A5 F 7~ 131

UART_LIN_BKSIZE(UART2, UART_BKSIZE_10)//Hc & [F]25 [al k& B FH 10 A7 B [ B ik

UART_SendBreak

Table 22.24
R UART_SendBreak
bR 5 Y void UART_SendBreak()
Dhefhid RI% 7] 25 18] B B
NS HL o
R [EME N
f 7= 191

UART_SendBreak();// & i% [F] A2 [f] g Bt

UART_LIN_SLVARENE

Table 22.25
R4 UART_LIN SLVARENE
BR 25 iR 7Y void UART_LIN_SLVARENE(UART_TypeDef* UARTX, FunctionalState NewState)
e diiik ffife B sh H [ 5
LN 2 UARTx: x fitE2, kik# UART2 4hik
MANSHR2 NewState: f§[745#) FunctionalState 1%, 1] LA & EnableDDisable
A EIL(EN T
18 7l

UART_LIN_SLVARENE(UART2, Enable)/f# fit & zh E [7 25

Page 166 of 302

V1.9.0
http://www.socmcu.com




Qsinone

2 ITSC32Z F ARM Cortex-M0+ MCU 44 4 F F 4

UART_LIN_LBDL

Table 22.26
L, UART_LIN_LBDL
PR B Y void UART_LIN_LBDL(UART_TypeDef* UARTx, UART _LBDL_TypeDef LBDL)
DiRetthiR Fic B LIN BT 5 A8 I K FE
WmANSH UARTx: x fitE2, Kikf UART2 4%
MANSH2 LBDL: #&la45+) UART _LBDL_TypeDef(t#5%t, Bt B LIN W 2% &6 il K 2
R [E{E 7
LBDL
WHELBDLT{EMER, 24 Table 22. 273K XA S HMFT A 1K 7 o
Table 22.27
LBDL ik

UART_LBDL_10

L IN BT % A% 0 < 106

UART_LBDL_11

L IN BT 8% A% 00 < B 11 46

fiE P 7= 51

UART_LIN_LBDL(UART2, UART_LBDL_10)/Hc L IN Wt #% £ 9 4 £ 1047

LIN_CallD(uint8_t id)

Table 22.28
HH 4 LIN_CalID(uint8_t id)
PRE R Y uint8_t LIN_CallD(uint8_t id)
DhaethiR FKELPID
HIANZH id: MALIDIE
IR [F{E FREPID
A5 F 7~ 431

LIN_CallD(0x32);//3kHid y0x32[#PID

LINCalChecksum

Table 22.29
R LINCalChecksum
BRI KR Y uint8_t LINCalChecksum(uint8_t id, uint8_t *data, uint8_t len)
Dhredtid AR IR B AE
WANSH id: MALIDME, AIDA0KS, K@K
MANZH2 *data: REHIEEL
MANZH3 Len: RikEHE MK
Y EIEE LINZ 56
18 7

LINCalChecksum(0x32,&data, 8)://35HRid 32, K i%EHE K B 8 E 4L iR it

224 55N

%] (UART Ki% 1Byte H345)

UART _InitTypeDef UART _InitStruct; /52 X UART ] 4E1L 45 F 7R A5 &
/* 1§ & UART2 ()it od */

RCC_APB1Cmd(ENABLE); //UART2 #M& 37 APB1 &)
RCC_APB1PeriphClockCmd(RCC_APB1Periph_UART2, ENABLE);
UART _InitStruct. UART_BaudRate = 115200; /£ K 3452 A4 115200
UART _InitStruct. UART_ClockFrequency = 32000000; //APB It £l 4 % fid. & & 32MHz
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UART_InitStruct. UART_Mode = UART_Mode_10B; // TAEAERER 1 /* M4k 45 F i BL B AR R 11 %/
UART _Init(UART2, &UART _InitStruct); /* {5 G 5 132208 o b */
UART_ITConfig(UART2, UART_IT_EN | UART_IT_RX, ENABLE);
NVIC_EnablelRQ(UARTO_2_IRQn); /* ffi gz k% 11 */
UART_TXCmd(UART2, ENABLE);
while(1)
{
UART_SendData(UART2, 0x5A);
while(UART _GetFlagStatus(UART2, UART_Flag TX) == RESET);
UART_ClearFlag(UART2, UART _Flag_TX);

}
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SC32R803 QSPI0/1, QSPUY X HEMNAER, M QSPIYTIERIAFAFE LA TE: 8/16/24/32 bits, HEAR
RLgE FIRALE E8HKFIFO, WokMhar, Hprsk., WLk, DULEE, SR IhREriz: QSPIN-X T B fE 1 A Bl
R, @EHEEEE32MHz, BAPQSPIF LIAL I FIFOZEL, SZH:DMA.

23.1 QSP| F 41

SPI Ziff-#s 4514, SPI_TypeDef, 7£3(fF“sc32r803.h". “sc32f11xx.h"HiE LR :
typedef struct

2 ITSC32Z F ARM Cortex-M0+ MCU 44 4 F F 4

__ 10 uint32_t QSPIx_CON;
__lOuint32_t QSPIx_STS;
__ 10 uint32_t RESERVEDO;
__l0O uint32_t QSPIx_DATA,
__lO uint32_t QSPIx_IDE;
__l0O uint32_t QSPIx_DL;

} QSPI_TypeDef;

QSPI a7 # %

Table 23.1
AT iR
QSPIx_CON QSPIx {5 il 7 77 8%
QSPIx_STS QSPIxbr ERE AL A7 AF 55
QSPIx_DATA QSPIxX¥ i 75 17 %%
QSPIx_IDE QSPIx ¥ W e S DMALE il 75 47 4%
QSPIx_DL QSPIXEE K 27 4745
23.2 QSPI [FE {4 FE sk #1511 %
Table 23.2
RS Eiti3%
QSPI_Delnit H A5 QSPIXZF A7 4% B BN ERE E
QSPI_Structinit R4 QSPI _InitStruct H45 & IS4 S L QSPIx 7517 4%
QSPI_Init 1 QSPI_InitStruct H (18— NS E LA HIAN
QSPI_Cmd fir e B K BE QSPISMX

QSPI_SetDatalLength

WA A 9

QSPI_LModeSelect

W B QSPII AL i 2k B 4

QSPI_ModeSelect

WHEQSPI 1 TR

QSPI_Write_ ComSet

WEQSPIFE A&

QSPI_SendData8

R AMEE QSPIAIE — 8L Hidh

QSPI_SendData16

i AMBE QSPIAIE — M6

QSPI_SendData32

i3 AMBE QSPIAIE — 4321 it

QSPI_SendDataFIFO

QSPlE I FIFO K % %4

QSPI_SendMultipleData AN QSPIKIE 2 AN
QSPI_Read_ComSet W B QSPIf i 26 1
QSPI_CLKONLYSet QSPI B FF 5
QSPI_ReceiveMultipleData kA QSPIEEIR 2 AN Hi

QSPI_ReceiveData8

ik i QS P T #  8 fr He

QSPI_ReceiveData16

R A8 QSPIF T FI 16 A 4

QSPI_ReceiveData32

R A3 QSPI AL I 324 Hi s

QSPI_Receivelen QSPIHZISCE K
QSPI_ReceiveDataFIFO QSPIi# T FIFOBZ IS K4
QSPI_ReceiveMultipleData QSPIE Sz i
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QSPI_ITConfig fH R B & R BETE & B QSPIF KT
QSPI_GetFlagStatus FRELQSPIH W br LA
QSPI_ClearFlag T FR QSPIFI R AL B AR &AL
QSPI_DMACmd fifi ek & 2k 545 2 QSPIf DMA 3Kk
23.3 QSPI [E 4 EE R ANSEESEBARSKIESE)
QSPI _Delnit
Table 23.3
A& QSPI _Delnit
PREURE T void QSPI_Delnit(TWI_QSPIx_TypeDef* QSPIx)
DIREH AR K a5t QSPIx & 78S BNV |
N S8 QSPIx: #%+% QSPISME (x AWTLLE 0,1)
IR [FE .
A5 F 7= 131

[* #4415k QSPI0 54778 B i AEE A
QSPI_Delnit(QSPIO0);

QSPL_Init
Table 23.4
BRI % QSPI_|Init
FHE T void QSPI_Init(TWI_QSPIx_TypeDef* QSPIx,QSPI_lInitTypeDef* QSPI_InitStruct)
Ihie iR A QSPI_InitStruct #1457 S H VI i6 /M QSPIX 77 f74%
LPNE = QSPIx: % QSPIsM% (x A L& 0,1)
WMASH 2 QSPI_InitStruct: 45 QSPI_InitTypeDef fIiE4t, & 7 4MX QSPIKL & 15 B
2% Section: QSPI_InitTypeDef £ [ ¥ £ 1% 2 3 /o ¥ BUH 15 H
IR [H{E y

QSPI_InitStruct

QSPI_InitTypeDef & X T 3 f“sc32f1xxx_qspi.h”:

typedef struct

{
uint32_t QSPI_SShift;
uint32_t QSPI_Prescaler;
uint32_t QSPI_DWidth;
int32_t QSP_LMode;
uint32_t QSPI_Mode;
uint32_t QSPI_CPMode;
uint32_t QSPI_RW;
uint32_t QSPI_CLKONLY;

}  QSPL_InitTypeDef;

QSPI_SShift
QSPIFIRFEREAL 52, Z14 Table 23.55k X NS H KT A A .-
Table 23.5
QSPI_SShift HiiR
QSPI_SShift OFF KFER AL ]
QSPI_SShift_HalfClock R SRR A T TT

QSPI_Prescaler
QSPIfFI B SRR AL B 8, 22 Table 23.63k- 431X NS EI T A B »

Table 23.6
QSPI_Prescaler ik
QSPI_Prescaler_1 B T2 AIE A 1
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QSPI_Prescaler 2 BB Y5 SE A 2
QSPI_Prescaler_4 IR TR SUE Y 4
QSPI_Prescaler 8 BB T2 SIE A 8
QSPI_Prescaler_16 I T AIE N 16
QSPI_Prescaler_32 I B Y3 3 SE Ry 32
QSPI_Prescaler_64 B> B5E Dy 64

QSPI_Prescaler_128

I B 33 SUE Oy 128

QSPI_Prescaler 256

I} B 3 AUy 256

QSPI_Prescaler_512

I B P00 Hifie 9 512

QSPI_Prescaler_1024

I B3 UE N 1024

QSPI_Prescaler 2048

I B 3 SUE N 2048

QSPI_Prescaler_4096

I} B 93 S 9 4096

QSPI_DWidth
QSPIRE M E I %6 FE 1% 8, 2% Table 23. 735X NS E T 18 5
Table 23.7
QSPI_DWidth Hiik
QSPI_DWidth_8bit Fa s i 2 8 £
QSPI_DWidth_16bit FRHEE % B 16 1
QSPI_DWidth_24bit FER A e B 24 4L
QSPI_DWidth_32bit 4R T Ry 32 fir
QSP_LMode
QSPIFIE S s i FH 2 80k e, 27 Table 23.83K 15X M2 HU T BUA .
Table 23.8
QSP_LMode ik
QSP_LMode_OLine AN FHAT AT £ B R AT A
QSP_LMode_1Line i 2R3 AT A2 4
QSP_LMode_2Line 18 I X2 3047 15
QSP_LMode_4Line {5 DU 2R 34T A% 46
QSPI_Mode
QSPIF TAERR W E, 2% Table 23.938 151X AN S5 BT 7% 7
Table 23.9
QSPI_Mode iR
QSPI_Mode_SPI SPI
QSPI_Mode_QSPI QSPI fiE,

QSPI_Mode_QSPISTRT

QSPI STRT #x, w5 4RTQSPIR A R & H —QSPI

QSPI_Mode_QSPISTRR

QSPI STRR =, & M4ATQSPIE T LV 5 — 1 QSPIfit &

QSPI_CPMode
QSPIFIRH AR A 52, 227 Table 23.103 81X AN S E G AR -
Table 23.10
QSPI_CPMode ik

QSPI_CPMode_Low

SCKIJA I 55— KRR

QSPI_CPMode_High

SCKJA I 5 — I RS

QSPI_RW
QSPIif% 52 B E, ZlTable 23 113X SR FTH A
Table 23.11
| QSPILRW i A
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QSPI_RW_Write FEHUREEE, WAL R
QSPI_RW_Read ENVEEEEE, WAL IEE

QSPI_CLKONLY
QSPIf R E A B e, 20 Table 23.123k XA S HI BT A A «

Table 23.12
QSPI_CLKONLY Eilipe
QSPI_CLKONLY_OFF RUR B B 52k
QSPI_CLKONLY_ON RO i A e

8 7w 191

* R4 QSPI_InitStruct 145 %€ I 2 H W) 4hH 4k QSPIO */
QSPI_InitTypeDef QSPI_InitStruct;
QSPI_Structlnit(&QSPI_InitStruct);

QSPI_InitStruct. QSPI_CLKONLY = QSPI_CLKONLY_ON;
QSPI_InitStruct.QSPI_CPMode = QSPI_CPMode_Low;
QSPI_InitStruct. QSPI_DWidth = QSPI_DWidth_32bit;
QSPI_InitStruct.QSPI_Prescaler = QSPI_Prescaler_16;
QSPI_InitStruct. QSPI_Mode = QSPI_Mode_QSPISTRT;
QSPI_InitStruct.QSPI_RW = QSPI_RW_Write;
QSPIL_InitStruct. QSPI_SShift = QSPI_SShift OFF;
QSPI_InitStruct.QSP_LMode = QSP_LMode_4Line;
QSPI_Init(QSPI0,&QSPI_InitStruct);

QSPI_Structinit

Table 23.13
R4 QSPI_Structlnit
R E T void QSPI_Structlnit(QSPI_InitTypeDef* QSPI_InitStruct)
Dhaefiik R4 QSPI _InitStruct H1455€ S HA LA SM R QSPIx %5 17 %
NS QSPI_InitStruct: 5[ 45%) QSPI_InitTypeDef {54t #4)4A1L
A EIL(EN ¥
15 FH 7481

I* 4 QSPI_InitStruct H(#14E— S Edz kA N ¥/
QSPI_InitTypeDef *QSPI_InitStruct;
QSPI_Structlnit(&QSPI_InitStruct);

QSPI_Cmd
Table 23.14
PRI 44 QSPI_Cmd
R E void QSPI_Cmd(TWI_QSPIx_TypeDef* QSPIx, FunctionalState NewState)
Difedtiig {fREE# K HE QSPIFM
WmAZSHA QSPIx: EFQSPISHik
MNSH 2 NewState: #}% QSPI1 [FFPIRE
XANBHATLIEL: ENABLE 5i# DISABLE
A EIL(EN ¥
R 11

[* [ HEQSPIT Ahig */
QSPI_Cmd(QSPI1, ENABLE);

QSPI_SetDatalLength

Table 23.15
BRI ¥ 44 QSPI_Cmd
R R T void QSPI_SetDataLength(TWI_QSPIx_TypeDef *QSPIx,QSPI_DWidth_TypeDef
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QSPI_DWidth)
Ihagfiid B AL SR T
N QSPIx: EFQSPIFM
MANSH 2 QSPI_DWidth: {& %% v
iR [A{E T
QSPI_DWidth

QSPI_DWidthf& 55 7 % £, 27 Table 23. 735X NS T A 157 .

i FH 7R 491

I* ¥ B QSPIOI A% i K 4fs 5 FE */
QSPI_SetDatalLength(QSPI0, QSPI_DWidth_8bit);

QSPI_LModeSelect

Table 23.16
R4 QSPI_LModeSelect
ki SiA void QSPI_LModeSelect(TWI_QSPIx_TypeDef *QSPIx,QSPI_LMode_TypeDef
QSPI_LMode)
Uigefit B QSPI A& fin 2k i A =X
WANSE QSPIx: EFQSPIFME
MANSH 2 QSPI_LMode: &4k it
IR [AME yn
QSPI_LMode

QSPI_LModef# 4% 4 i B2 ik 5, 2[4 Table 23.8 SR1FIX NS HUHI A WA -

fiE P 7= 1

* B QSPIOfE A WLk 3t 47455 */
QSPI_LModeSelect (QSPI0, QSPI_LMode_2Line);

QSPI_ModeSelect

Table 23.17
R4 QSPI_ModeSelect
BRI void QSPI_ModeSelect(TWI_QSPIx_TypeDef *QSPIx,QSPI_Mode_TypeDef QSPI_Mode)
DiRedtiR BE QSPI TAEA
MNZH QSPIx: #EFFQSPISM
MANZH2 QSPI_Mode: &%k it
A EIL(EN .
QSPI_Mode

QSPI_Mode &% 5 & 1% £, Z:% Table 23.9 XS H A B

15 FH 7~ 1)

* B A3 FHQSPI AL i/
QSPI_LModeSelect (QSPI0, QSPI_Mode_QSPI);

QSPI_Write_ ComSet

Table 23.18
PRI 44 QSPI_Write_ComSet
PR T void QSPI_Write_ComSet( TWI_QSPIx_TypeDef *QSPIx, int32_t LMODE, uint32_t
DWIDTH,uint32_t CLKONLY)
e diiik W EQSPIME N
MAZHA QSPIx: %#QSPISH KX
MANZH 2 LMODE: {44t
MANZH 3 DWIDTH: A4 il %6 52
MAZH 4 CLKONLY: kI g i e
I [Al4E x
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i FH 7R 491

I* ¥ EQSPI B N & ¥/
QSPIx_Write_ComSet (QSPI0, QSP_LMode_2Line, QSPI_DWidth_32bit ,QSPI_CLKONLY_ON);

QSPI_SendData8

Table 23.19
R £ 4 QSPI_SendData8
R ER T void QSPI_SendData8(TWI_QSPIx_TypeDef *QSPIx,uint8_t Data)
DifedtiiR T AMEQSPIK % — N80 £ E
WMAZHA QSPIx: #EFQSPIFM %
WMAZSH 2 Data: firfkfmdiuh
IR [BE ¥
18 7Rl

I* 3@ A B QSPUR R — N8 B dE */
uint8_t Data1 = Ox5A;
QSPI_SendData8(QSPIO0, Data1);

QSPI_SendData16

Table 23.20
PR A QSPI_SendData16
RE R T void QSPI_SendData16(TWI_QSPIx_TypeDef *QSPIx,uint16_t Data)
Dhfe ik I AMEQSPIRIE — AN 60
WMANSHM QSPIx: #E#EQSPIFL &
MANZH2 Data: fifEididE
IR [BE .
S FH 7~ 151

* B A QSPUKIE — M6 A £ */
Uint16_t Data1 = Ox5A5A;
QSPI_SendData8(QSPIO0, Data1);

QSPI_SendData32

Table 23.21
R QSPI_SendData32
BRI void QSPI_SendData32(TWI_QSPIx_TypeDef *QSPIx,uint32_t Data)
DiRedthid I AL QSPIR % — AN 32407 Hidis
WMAZHA QSPIx: %FFQSPISM KX
WMASH 2 Data: firfkfdi
A EIL(EN ¥
fSFH 7= 151

* @ A QSPIA A — AN 3247 i */
Uint32_t Data1l = Ox5A5A 4A4A,;
QSPI_SendData8(QSPIO0, Data1);

QSPI_SendDataFIFO

Table 23.22
BRI 4 QSPI_SendDataFIFO
R R T void QSPI_SendDataFIFO (TWI_QSPIx_TypeDef *QSPIx, uint32_t* Data, uint16_t
length )
it ik QSPlET FIFO Ki%%E
MAZHA QSPIx: %#QSPISH KX
MANZH2 Data: ffE4m¥ds
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BMINZH 3 Length: Hii i K
IR [AIE o
i FH 7~ 11

/* QSPLiEL FIFO %Kik */
uint8_t DataArray1[8]= {1,2,3,4,5,6,7,8};
QSPI_SendDataFIFO (QSPI0, DataArray1, 8); GXANSIERANS, AHiE S X AN

QSPI_SendMultipleData

Table 23.23
R4 QSPI_SendMultipleData
RE R T void QSPI_SendMultipleData(TWI_QSPIx_TypeDef *QSPIx, uint32_t *buf, uint32_t len)
DiReithiR BTSN QSPIK %L AR
WMANSH QSPIx: #E#EQSPIFL &
MANZHL 2 buf: FEt& ¥ AR
WMASH3 Len: HURHIKAE
I [Al4E 7
S FH =151

[* @it M QSPIR % 2 A HdE *
uint8_t DataArray1[8]= {1,2,3,4,5,6,7,8};
QSPI_SendMultipleData (QSPI0, DataArray1, 8);

QSPI_Read_ComSet

Table 23.24

R QSPI_Read_ComSet

B K R T void QSPI_Read_ComSet(TWI_QSPIx_TypeDef *QSPIx, int32_t LMODE, uint32_t

DWIDTH,uint32_t CLKONLY, uint32_t length)

UiRefi it % B QSPIf L EU A

I QSPIx: #EFEQSPIY} %

MNSH 2 LMODE: f&#i2k iz

WMANSH3 DWIDTH: & 4% %

LN CLKONLY: H R 8=tk e

WANSH 5 length: dE i K

IR [F{E G
18 F 7R

I @ AR QSPIAIE — 3247 Kl */
QSPIx_Read_ComSet(QSPI0, QSP_LMode_2Line, QSPI_DWidth_32bit ,QSPI_CLKONLY_ON, 8);

QSPI_CLKONLYSet

Table 23.25

PR E 4 QSPI_CLKONLYSet
PR T void QSPI_CLKONLYSet(QSPI_TypeDef *QSPIx, uint32_t CLKONLY)
Theeftiik QSPIRf #hFF 5 i Be
N QSPIx: %EFQSPISME
MANSH 2 CLKONLY: EFEQSPIE T o 1l g
IR [FIF 7

15 FH 7~ 1)

I*QSPIOT &h - J5 */

QSPI_CLKONLYSet(QSPI0, QSPI_CLKONLY_ON);

QSPI_ReceiveData8
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Table 23.26
R4 QSPI_ReceiveData8
R EUR T uint8_t QSPI_ReceiveData8(TWI_QSPIx_TypeDef *QSPIx)
DiReithiR i [l QSP IR IT 2 i) 8 A £ 4
WMAZHA QSPIx: #EFQSPIFM %
IR BB QSPIx_DATA
SR

* {EQSPIOH: L i ks Tk fE 45 Data1*/
Uint8_t Data0
QSPI_ReceiveData8 (QSPI0);

QSPI_ReceiveData16

Table 23.27
R4 QSPI_ReceiveData16
REE Y uint8_t QSPI_ReceiveData16(TWI_QSPIx_TypeDef *QSPIx)
DiRetthid iR [A1iE S QSPIET R 1) 16 f7 H s
WMASH QSPIx: #EFQSPIFM %
IR [Al4E QSPIx_DATA
15 FH 71

I* {EQSPIOHN 14 It B 45 Data1*/
Uint16_t Data0
QSPI_ReceiveData16 (QSPIO,);

QSPI_ReceiveData32

Table 23.28
44 QSPI_ReceiveData32
BRI EUR uint8_t QSPI_ReceiveData32(TWI_QSPIx_TypeDef *QSPIx)
DiRedthiR IR EE I QSPIE T HU 1 32407 HiHf
WMAZSH QSPIx: %#QSPISH KX
RFE TWI_QSPIx_DATA
S FH 7~ 151

I* FEQSPIOE I H) H 4 Ik 45 Data1*/
Uint32_t Data0
Data1 = QSPI_ReceiveData32 (QSPI0);

QSPI_Receivelen

Table 23.29

R4 QSPI_Receivelen
R R void QSPI_Receivelen(QSPI_TypeDef *QSPIx,uint32_t datalen)
Dhaediiik W QSPIHE IR K
WMANSHA QSPIx: #£FQSPIFh ik
WMASH 2 Datalen: & & QSPIE K E
IR A4 TWI_QSPIx_DATA

s 7 1)

I* HEQSPIOE I I K HE 81~/

QSPI_Receivelen (QSPI0,8);

QSPI_ReceiveDataFIFO

Table 23.30
iR QSPI_ReceiveDataFIFO
PRER T void QSPI_ReceiveDataFIFO (TWI_QSPIx_TypeDef *QSPIx, uint32_t* Data, uint16_t
length )
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R IA QSPET FIFO &%k
i"?\?‘?i& 1 QSPIx: #EFHFQSPIFM &
WMAZH 2 Data: Fef&ddih
MNSH3 Length: HdE i
IR [ElE 7

fd FH R 11

I* FEQSPIOF I I 4 It {45 Data1 */
Uint32_t DataArray1[8];
Data1 = QSPI_ReceiveDataFIFO (QSPIO0, DataArray1, 8);

QSPIx_ReceiveMultipleData

Table 23.31
R4 QSPIx_ReceiveMultipleData
PRER T void QSPIx_ReceiveMultipleData(TWI_QSPIx_TypeDef *QSPIx,uint8 t *buf, uint32_t
length)
Dhfedtiik BTSN QSPIHEIR 2 A H s
WMANSHM QSPIx: %FFQSPISM KX
WMANSH 2 buf: &5 %R
HINZH 3 length: #¥E K
I [Al4E T
S FH 7= 151

[* @it M QSPIUR % 2 A HdE */
uint8_t DataArray1[8]= {1,2,3,4,5,6,7,8};
QSPI_SendMultipleData (QSPI0, DataArray1, 8);

QSPIL_ITConfig
Table 23.32
PAEiE QSPI_ITConfig
B K T void QSPI_ITConfig(TWI_QSPIx_TypeDef* QSPIx,uint32_t QSPI_IT, FunctionalState
NewState)
hiedtiik ff e Ek#E R BE4E 2 1) QSPIH B
I QSPIx: #EFQSPIYL %
WMANSHL 2 QSPI_IT: f5& % )5 HEZEH ) QSPI H Wi
WINZH3 NewState: % QSPIXIHIRES
XANZHATLLEL: ENABLE (% DISABLE
IR [Fl{ PN
QSPLIT
QSPIH ik #E, S04 Table 23.333K151X NS HU BT 1 7
Table 23.33
QSPL_IT ik
QSPI_IT_INTEN thrig sk CPU I B2 iz
QSPI_IT_RXNE B FIFOHE 2 Hh i GE A7
QSPI_IT_TB RIEFIFO A2 i () o W4k e A7
QSPI_IT_RX B IFO T35 H T B A
QSPI_IT_RXH B FIFO P A S R — 2 vh W e Ar
QSPI_IT_TXH RIEFIFO WA B AN — 2= rp 7 A B Aor
QSPI_IT_QTWIE QSP1— it £ £ 4 5 1 - W7 A REAvr
f5 FH 7= 151

PFTFF R T sk CPUISE B F1QSPI— i B 4% 4 52 1 i A e/
QSPI_ITConfig(QSPI0, QSPI_IT_INTEN|QSPI_IT_QTWIE, ENABLE)

QSPI_GetFlagStatus
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Table 23.34
BRI £ 44 QSPI_GetFlagStatus
PR T FlagStatus QSPI_GetFlagStatus ( TWI_QSPIx_TypeDef* QSPIx,
QSPI_FLAG TypeDef QSPI FLAG )
Dhaediiik REXQSPIH Wibr 47
LN QSPIx: %E#QSPI4M X
WMASH 2 QSPI_FLAG: #5:& B3R bs E 4L
Y IR QSPI_FLAGHIHIRAS
QSPI_FLAG
QSPItrENIES, Z[4 Table 23.353k XA S E T A 7
Table 23.35
QSPI_FLAG Wk

QSPI_Flag_RINEIF
QSPI_Flag_TXEIF
QSPI_Flag_RXFIF
QSPI_Flag_RXHIF
QSPI_Flag_TXHIF

FRUFIFOAR RS

KILFIFO 7 br &AL

FRUGFIFO LIRS AL

FRUCFIFO WA Rl i — IR/ ek as
FIEFIFO N A R ANl — RS AL/ Wk fr

QSPI_Flag_DLUFIF DL F i b A7
QSPI_Flag_ WCOL BN R AR EAL
QSPI_Flag QTWIF QSPI%#E & ik br &AL
QSPI_Flag_BUSY T ARRA AL

8 741
IR ILQSPIOMT AR A AL AR
QSPI_GetFlagStatus(QSPI0,QSPI_Flag_BUSY)

QSPI_ClearFlag

Table 23.36
PR 4 QSPI_ClearFlag
PR R void QSPI_ClearFlag (TWI_QSPIx_TypeDef* QSPIx, uint32_t QSPI_FLAG )
Uigesid B FRQSPIF R AL EE bR AT
MASH QSPIx: EFQSPISL %
MASH 2 QSPI_FLAG: ¥85& Zi5 R bs &A1
IR AE G
i =151

5 EQSPIORI B2 FIFO B R A AL by &/
QSPI_GetFlagStatus(QSPI0, QSPI_Flag_RXFIF)

QSPI_DMACmd

Table 23.37
PR 44 QSPI_DMACmMd
o KR TR void QSPI_DMACmMd ( TWI_SPIx_TypeDef* QSPIx, uint16_t QSP|_DMAReq,
FunctionalState NewState );
ThRef it i RE B 2k fEFE & QSPIX I DMAIHE R
HINSE QSPIx: EFQSPISM &
MINSEL 2 QSPI_DMAReq: f&7& % )5 H 845 1) DMA 185 3Kk -7
MINSH 3 NewState: 4% QSPIXHIHTIRES
XANZHATLLEL: ENABLE 5% DISABLE
IR [FI{E o
QSPI_DMAReq
QSPI_DMAReqii & DMA &R, 2% Table 23.383K 15X NS EHI T E KA .
Table 23.38
| QSPI_DMAReq \ ik
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QSPI_DMAReq_RX DMA 175 5k QSP I 52 1 fi 2 ]
QSPI_DMAReq_TX DMA 1 i1 SRk QSPI R 1615 fe 4% il
1 FH 7R 491

I*{£ £ QSPIODMAFE I 3K */
QSPI_DMACmMd (QSPI0, QSPI_DMAReq_RX, ENABLE)

23.4 & ERARH (QSPI 2Bl FALSH ID)

volatile uint8_t QSPI_Flag=0;

void QSPI_ReadID_Example()

{
uint16_t READID = 0;
GPIO_InitTypeDef GPIO_InitStruct; //5& X GPIO ¥J#a b 45 f ik As &
GPIO_InitStruct.GPIO_Pin = GPIO_Pin_13;
GPIO_InitStruct. GPIO_Mode = GPIO_Mode_OUT_PP;
GPIO_Init(GPIOB, &GPIO_InitStruct);
PB_BIT(13)=1;
[*FJ5 QSPIO i g/
RCC_APBOCmd( ENABLE );
RCC_APBOPeriphClockCmd(RCC_APBOPeriph_QTWIO,ENABLE);
QSPI_InitTypeDef QSPI_InitStruct;
QSPI_StructInit(&QSPI_InitStruct);
QSPI_InitStruct. QSPI_CLKONLY = QSPI_CLKONLY_OFF;// 2 % it 4 3= b
QSPI_InitStruct. QSPI_CPMode = QSPI_CPMode_Low; //%% Al Ik FSF RS — I SR A
QSPI_InitStruct. QSPI_Prescaler = QSPI_Prescaler_1; //is} %0445 16
QSPI_InitStruct. QSPI_Mode = QSPI_Mode_QSPI; /IQSPI 5
QSPI_InitStruct.QSPI_SShift = QSPI_SShift_HalfClock; /i & it
QSPI_Init(QSPIO0,&QSPI_InitStruct);
QSPI_Cmd(QSPI0, ENABLE);
while(1)
{
QSPI_Write_ComSet(QSPI0,QSPI_LMode_1Line,QSPI_DWidth_8bit, QSP|_CLKONLY_OFF);
IICS Fifik
PB_BIT(13) = 0;
Il %8 K i%Ar4 0X94 Read Manufacturer/Device ID
QSPI_SendData16(QSPI10,0x94);
while(READ_BIT(QSPIO->QSPI_STS, TWI_QSPIx_STS_BUSY)); //ZfF BUSY i&%
Il %5 24bit bk K/ R %
QSPI_Write_ComSet(QSPI0,QSPI_LMode_4Line,QSPI_DWidth_24bit, QSPI_CLKONLY_OFF);
QSPI_SendData32(QSPI10,0x000000);
while(READ_BIT(QSPI0->QSPI_STS, TWI_QSPIx_STS_BUSY)); /244 BUSY i %
/I % & 3> Dummy
QSPI_Write_ ComSet(QSPI0,QSPI_LMode_OLine,QSPI_DWidth_24bit,QSPI_CLKONLY_OFF);
QSPI_SendData32(QSPI0,0x000000);

QSPI_Read_ComSet(QSPI0,QSPI_LMode_4Line,QSPI_DWidth_16bit,1);//,QSPI_CLKONLY_ON
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QSPI_CLKONLYSet(QSPI0, QSPI_CLKONLY_ON);
QSPI_Receivelen(QSPIO,1);
while(READ_BIT(QSPI0->QSPI_STS, TWI_QSPIx_STS_BUSY)); /%% BUSY &%
READID = QSPI0->QSPI_DATA;

/ICS #irm

PB_BIT(13) = 1;

if(READID == 0xEF17)

{

printf("i2H 1D BIh");

}

}
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24 |AP [E] 15 FE e 31

SC32F 1xxx |IAPHEE T BAe s, TR SE TR E, WA I X2t FIAPEAE.
24.11AP FE8R4EH

IAP 21728454, IAP_TypeDef, 7£3Cf“sc32f1xxx.h”. “sc32mxxxx.h’F1“SCDx1xx.h” & X i T -
typedef struct

__lOuint32_t IAPKEY;
__ IO uint32_t IAP_SNB;
_ 10 uint32_t RESERVEDO;
__lO uint32_t IAP_CON;
} IAP_TypeDef;

IAP &7 7 #5 % b
Table 24.1
TAE AR it
IAP_KEY s R A A7 A
IAP_SNB |AP 5 [X g 5 16 B 75 17 4%
IAP_CON |APHZ | 23 f7 2%
24.2 |1AP B {FERFIR
Table 24.2
IAP_Unlock fift R X FLASHY% 1] 25 4728 11 U 17
IAP_Lock P50 FLASHE il 25 4728 X177 1l
IAP_WriteCmd fi e 8K BEIAP R FE T fig
IAP_EraseSector EBRAE E AP B [X
IAP_EEPROMEraseSector #EFREEPROMYS & IH1AP 3 [X
IAP_ProgramWord FEFE E HIMERS — A5 (3261) #EAT9WFE
IAP_ProgramHalfWord TEFE LR — > (1646L) BEATSAE
IAP_ProgramByte TEFE IR — N (80 HEATHifE
IAP_ReadWord IAPEL—A~7 (3247) HI%ds
IAP_ReadHalfWord IAPEE—AN 7 (1647) HI%dE
IAP_ReadByte IAPE:—AN 1 (841 K
IAP_ProgramWordArray TEfRE XA (3261) HEAT AR
IAP_ProgramHalfWordArray FEFRE ML B 5 (1640) BEAT 2%
IAP_ProgramByteArray FEFR E ML XS BT (8D BEAT JWAE
IAP_ReadWordArray IAPELAtL &7 (3247 fr%idE
IAP_ReadHalfWordArray AP -7 (1647 K%
IAP_ReadByteArray AP R 1T (8F1) HIEdE
IAP_SoftwareReset IAPE AR AL, I Ic B JE 3l X 35
IAP_DMAENCmMd TF i DMA b BhiZE 4L 4 F
IAP_CONTBurnlength |AP S %4 fin ik
24.31AP B EERBEM (NBi%ES% B AEE RMED)
IAP_Unlock
Table 24.3
R4 IAP_Unlock
BRI R Y boolType IAP_Unlock(void)
BPILGIERT1paN ik g FLAS HA% il 25 4725 (1 U 1]
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WA T
IR [AE IAP 4 25 J(TUREE{FALSE)
S FH = 151
1* fgRR 0 FLASHYZ il 25 A7 2 1 Vg 1] */
IAP_Unlock();
IAP_Lock
Table 24.4
A& IAP_Lock
bR 2 JER Y void IAP_Lock(void)
e dtiik P 50 FLASHA il 25 4728 117 [l
WMANSH T
A EIL(EN 7
15 FH 71
I* VRS XEFLASH il 27 42 48 107 18] */
IAP_Lock();
IAP_WriteCmd
Table 24.5
FSEIE IAP_WriteCmd
PR B R Y void IAP_WriteCmd(FunctionalState NewState)
Dinedtig ff RE SR REIAP SR A2 I
WMASH NewState: IAPZiFEL)HETTE /<]
IR A X
i =151

[* PR 5 FLASHZ $l) 25 A7 88 135 1) */
IAP_WriteCmd(ENABLE);

IAP_EraseSector

Table 24.6
PR 44 IAP_EraseSector
BR 5 5 A void IAP_EraseSector(uint32_t IAP_Sector)
hfedhik BERR AR E AP B X
WMASH IAP_Sector: fF#EERIER X 955
IR EE .
S FH 7= 151

I* BEERIC X 0x10 */
IAP_EraseSector(0x10);

IAP_EEPROMEraseSector (SC32F10XX %5 &%)

Table 24.7
R4 IAP_EEPROMEraseSector
bR £ S A void IAP_EEPROMEraseSector ( uint32_t IAP_Sector )
DyReftik PRI TR E AP X
WANSH IAP_Sector: i #EFR I k6 X 45
IR [FE x
15 71

I* FEERIE B3 [X.0x01 ¥/
IAP_EEPROMEraseSector (0x01);
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IAP_ProgramWord

Table 24.8
EepvE IAP_ProgramWord
BR £ 5 Y boolType IAP_ProgramWord(uint32_t Address, uint32_t Data)
DiRefiiR TEFRE X — AN (3261) FHATHAE
LN 2 Address: £ 5 ANHE 1L
MANSH2 Data: 5 A RI3207 ¥
IR [AE CYNRENVSVe
15 FH 71

/* 11)0x801FEO00 5 N\ 3247 % 4#5 */
IAP_ProgramWord(0x801FE00,0x12345678);

IAP_ProgramHalfWord

Table 24.9
R 44 IAP_ProgramHalfWord
PRI Y boolType IAP_ProgramHalfWord(uint32_t Address, uint16_t Data)
BRI ipaN TEFRE MRS — N2 (1667) BEAT S AE
HNZH1 Address: 17 5 AHdE L
WmAZH2 Data: 5 A166: 84k
AL EN B NEINRI
i 7= 191

* [7]0x801FE005 N 1647 B4 */
IAP_ProgramHalfWord(0x801FE00,0x1234);

IAP_ProgramByte

Table 24.10
R4 IAP_ProgramByte
BR 5 5 A boolType IAP_ProgramByte(uint32_t Address, uint8_t Data)
Theedtiik TEFRE MR — A5 (8f0) HEAT S
MANSH Address: i 5 NEHE 1 1k
WMANZH2 Data: fF5 A8 £ #
A EIL(EN B NBRINRI
S FH 7~ 151

I* 17]0x801FE00S5 A8z %4k */
IAP_ProgramHalfWord(0x801FEQ0,0x12);

IAP_ReadWord

Table 24.11
R4 IAP_ReadWord
bR £ S A uint32_t IAP_ReadWord(uint32_t Address)
Dhefhid IAPE— /N (3267) (1%
LTINE = Address: 72 HUEE 1 H ik
IR EE BB () 32 Fr i
15 71

I* 132HY0x801FEQO 321 £ i */

uint32_t ReadData;

ReadData = IAP_ReadWord(0x801FEQOQ);

IAP_ReadHalfWord
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Table 24.12
R4 IAP _ReadHalfWord
BR £ 5 Y Uint16_t IAP_ ReadHalfWord (uint32_t Address)
Dhaeftid IAP Bz—A7 (16 1) (1%
MASH Address: fFiz HUEHE 1k
IR [EE BEEI 16 A Hds
18 7Rl
* 52 B¢ Ox801FEQOQ f) 16 i i d */

uint16_t ReadData;

ReadData = IAP_ReadWord(0x801FEQOQ);

IAP_ReadByte

Table 24.13
BRI % IAP _ReadByte
BR £ 5 Y uint8_t IAP_ReadByte(uint32_t Address)
DiRefiig IAP 32— (840 HI%UR
WMAZH Address: iz HUECE Bk
IR A BRI 8 A HE
S FH =191
/* 2B Ox801FEQO ) 8 1 %4 */

uint8_t ReadData;

ReadData = IAP_ReadWord(0x801FEQOQ);

IAP_ProgramWordArray

Table 24.14
R4 IAP_ProgramWordArray
bR 2 Ji Y uint8_t IAP_ProgramWordArray(uint32_t Address, uint32_t* ByteArray, uint8_t ArraySize)
DhRedik FEFR E MR R (32 fi0) BEAT S AE
LN L Address: 15 NEE Ik
MANSH 2 ByteArray: £ 5 N Eudls 9 HAH Hi 6t
MINSHL 3 ArraySize: 75 NEHE RN
IR [BE PN AIEIE PN
i IR 451

/* 5] Ox803FE00 5 A\ 32 fir $2H #ids */
uint32_t Array_Write[3]={0x11223344,0x22334455,0x33445566};

uint8_t writeFlag;

writeFlag = IAP_ProgramWordArray(0x803FEQ0,Array_Write,3);

IAP_ProgramHalfWordArray

Table 24.15
R4 IAP_ProgramHalfWordArray
bR £ S A uint8_t IAP_ProgramHalfWordArray(uint32_t Address, uint16_t* ByteArray, uint8_t ArraySize)
et FEFRE HbE R (16 60 HEAT e
HNZH Address: 15 NEdf ik
MAZH 2 ByteArray: 15 NEHE M HU2H Fa %t
HWIANSH 3 ArraySize: 75 NEHE K/
A EIL(EN CYNSBIEAE 1PN
18 7Rl

I* 17} 0x803FE00 5 A\ 16 i HH Hids */
uint16_t Array_Write[5]={0x1111,0x2222,0x3333,0x4444,0x5555};

uint8_t writeFlag;
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writeFlag = IAP_ ProgramHalfWordArray(0x803FEQOQ,Array_Write,5);

IAP_ProgramByteArray

Table 24.16
R4 IAP_ProgramByteArray
BRI 4S5 Y uint8_t IAP_ProgramByteArray(uint32_t Address, uint8_t* ByteArray, uint8_t ArraySize)
DhRE ik FEFRE AL X BT (8 ) AT HfE
NS Address: f7 5 AHE bk
MINZH 2 ByteArray: £ 5 NHHE (I HH TR 5
WANSH 3 ArraySize: £55 NEHE AN
pACIE(EE EPNGRIE- €/ P NAN
8 741

/* 1n) Ox803FE00 5 A 8 A #2H % 4fs */
uint8_t Array_Write[5]={ 0x99,0x88,0x77,0x66,0x55};

uint8_t readflag;

writeFlag = IAP_ ProgramByteArray(0x803FEQO,Array_Write,5);

IAP_ReadWordArray

Table 24.17
R4 IAP_ ReadWordArray
BR 5 5 A uint8_t IAP_ReadWordArray(uint32_t Address, uint32_t* ByteArray, uint8_t ArraySize)
DhRediik IAP B4tk & (32 60D 1%
LN 2 Address: 7 HUERE Uk
MANSH 2 ByteArray: fir it I Hh OB AH i
HMINSHL 3 ArraySize: 5t HUEHE KN
IR A ERE Ve PNGN
i 7= 191

I* 13:HLOx803FEQO 14tk f: 3217 £ 4 */
uint32_t Array_Read[3];

uint8_t readflag;

readflag = IAP_ReadWordArray(0x803FEQO,Array_Read,3);

IAP_ReadHalfWordArray

Table 24.18
R IAP_ReadHalfWordArray
B Z0 Ji Y uint8_t IAP_ReadHalfWordArray(uint32_t Address, uint16_t* ByteArray, uint8_t ArraySize)
BoIf gy IAP BEftt B (16 fi0) A%
HWANSEA Address: 1 i3 B s ik
HNBH 2 ByteArray: i BUEHE (1 B 454
WANSH3 ArraySize: i B R/
yAEI =) VS CTi NP NAN
f 7= 191

I* 132HY0x803F EQO #7216 37 Z iz */
Uint16_t Array_Read[3];

uint8_t readflag;

readflag = IAP_ReadWordArray(0x803FEQO,Array_Read,3);

IAP_ReadByteArray

Table 24.19
REA & IAP_ReadByteArray
bR B Y uint8_t IAP_ReadByteArray(uint32_t Address, uint8_t* ByteArray, uint8_t ArraySize)
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Dhaeftid IAP Szt (86D %
WANSH Address: {7z HUER ik
MANSH 2 ByteArray: it HUEHE I B4 FR 4t
MANSH 3 ArraySize: FFisEUEE RN
IR [AE [P eI DNAN

18 F 7R

1* 13:HLOx803F EQO {4tk F 847 A4l */

Uint8_t Array_Read[3];

uint8_t readflag;

readflag = IAP_ReadWordArray(0x803FEQO,Array_Read,3);

IAP_SoftwareReset

Table 24.20
BRI % IAP_SoftwareReset
PR A U void IAP_SoftwareReset(IAP_BTLD_TypeDef IAP_BTLDType)
ThREiR IAPHRPFE AL, JFECE S 3h XK
MASH IAP_BTLDType: |IAPE {5 )55 X5
iR [EE x

IAP_BTLDType
IAPEAL 5 3 X IE 4%, S Table 24. 21313 XA S H T 5L o

Table 24.21
UART_FLAG Hik
IAP_BTLD_APPROM IAP % fi7 J5 MAPPROM[X 35 i3 5
IAP_BTLD_LDROM IAP % fi7 J5 \\LDROMIX 42k 7 3
IAP_BTLD_SRAM IAPE {7 J5 M\SRAMIX 155 )5 5
i 1

I* IAPSALJE NAPP XI55 5)) */
IAP_SoftwareReset(IAP_BTLD_APPROM);

IAP_DMAENCmd (SC32F15XX. SC32R601. SC32M1XXX. SCDX1XX. SC32R602 #%1)

Table 24.22
R4 IAP_DMAENCmMd
R % g Y void IAP_DMAENCmd(FunctionalState NewState)
Diredtid It J3 DMA) B 4 %
HWANSH NewState: IAP DMA Zhfig JF J5 /5% 1A
IR A o
15 FH 7481

I* IAPE L5 MAPP X I8 8 51 */
IAP_DMAENCmd (ENABLE);

IAP_CONTBurnlength (SC32F15XX. SC32R601. SC32M1XXX. SCDX1XX. SC32R602 %

F
Table 24.23
R 44 IAP_CONTBurnlength
BRI A Y void IAP_CONTBurnlength(IAP_BTLD_TypeDef Burnlength)
BPILGIERT1paN |AP & HE ik
WMAZH Burnlength: &+ s 5 A\ Hl K 2
i [AE T
s 7 191
[* 3% I 5 N H i K 22 8byte */
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IAP_CONTBurnlength (0x08);
244 & EHRH (71 0x801FE00 5 A\ 0x12345678, |1 0x801FE14 #tEE A
0x11223344, 0x22334455, 0x33445566 )

#define FLASH_USER_ADDR 0x801FEOQ
static volatile uint8_t IAP_Flag = 0;

FlagStatus CheckSaveData(uint32_t test_data)
{

IS E A A & 2 4R

IR &%k Rl SET, Ak [E] 0

I 7 AR BB B 2 B ik

FlagStatus bitstatus = RESET;

if(test_data == 0xAA)

{

bitstatus = SET;

}

else

{
bitstatus = RESET;

}

return bitstatus;

void IAP_Program_Function(void)
{
uint32_t ReadWord = 0;
uint32_t Array_WriteWord[3]={0x11223344,0x22334455,0x33445566}, Array_ReadWord[3] = {0};
uint8_t Flag_ReadWord = 0, Key Press =0, lap_Enflag = 0, i;
GPIO_InitTypeDef GPIOInit_PC01_Struct;
GPIOInit_PC01_Struct.GPIO_Pin = GPIO_Pin_1;
GPIOInit_PC01_Struct.GPIO_Mode = GPIO_Mode_IN_PU;
GPIOInit_PCO01_Struct.GPIO_DrivelLevel = 0;
GPIO_Init(GPIOC,&GPIOInit_PCO01_Struct);

if(GPIO_ReadDataBit(GPIOC,GPIO_Pin_1) == 0)
{
if(Key_Press == 0)
{
Key Press = 1;
lap_Enflag = 1; /A% Tk, fodF IAP BN, {E MBS — AL EL& M
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}

i

}
Key_Press = 0;

if(lap_Enflag == 1)

{

lapWriteFlag = IAP_SOFTKEY1; /oS5 N IAP, B 55— 5 2 B i i

}

if(CheckSaveData(0XAA) == SET)

{

lanWriteFlan 1= IAP QOFTKFY?:  [#5E N Bt &3kt M Kl il i 8 — AN DABE Sk B — 1 72 4 A ik
}

if(lap_Enflag == 1)

{

IAP_Unlock(); //f#4 IAP 1

IAP_EraseSector((FLASH_USER_ADDR - FLASH_BASE) / 512);
IR LR AE RS X, A X K/ 512Byte
IAP_WriteCmd(ENABLE); 117 )3 5 f¥ g

1 BN KR IR 5 N (FE R I 55) */
IAP_ProgramWord(FLASH_USER_ADDR,0x12345678);//%5 X, H#s#ihl: FLASH_USER_ADDR
I HEHIEEA

IENHIEZ) EE D B ANEIEE 208 e X G !
IAP_ProgramWordArray(FLASH_USER_ADDR+20,Array_WriteWord,3);//{it &% 5 N\
IAP_Lock(); /I LBUIAP #:4F, Jf HEAL AP HAE & 1745

I* B BRI B */

ReadWord = IAP_ReadWord(FLASH_USER_ADDRY); /5%, H#x#itik (0x803FE00)
I* St B S

Flag_ReadWord = IAP_ReadWordArray(FLASH_USER_ADDR+20,Array_ReadWord,3);
It E 3, 3R [RME D9 BB T HE K

if(ReadWord == 0x12345678)// 5./ $ i 152 5 1| 8t

{

if(Flag_ReadWord == 3)/4tt &5 A s Ih AN Ho] ki

{

IAP_Flag = 1;

}

}

}

lap_Enflag = 0;

lapWriteFlag = IAP_DISABLE; //45A4 |IAP {iif2 )5, #0248t

while(1)

{

if(lAP_Flag == 1)
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{

printf("IAP Program Success !!\r\n");
printf("Array_ReadWord = {");
for(i=0;i<3;i++)
{
printf("%x ", Array_ReadWord[i]);
}
printf("}\r\n");
}

else

{
printf("IAP Program Error !\r\n");
}
}
}
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25 DAC [&]fFE R 3

FEILSC32F15XX. SC32M1XXX. SCDX1XX. SC32R602 A ##E i — M Sr 10 Bits¥fi it fegs (DAC) . I
DACH PN ST (1) % Hi i -TDACOUTORIDACOUT1, DACH AT 7£:8 F A i H FIOP1/OP2 1) S AH % o

25.1 DAC &84

DAC#H (7 as4i#), PGA_TypeDef, 7E1F“sc32f15xx.h". “sc32mxxxx.h”F1“SCDx1xx.h” /& LR
typedef struct

__ 10 uint32_t DAC_STS;

__lOuint32_t DAC_IN;

__ 10 uint32_t DAC_CFG;
} DAC_TypeDef;

DAC #ifrasaR i
Table 25.1
AT Eiiipa
DAC_STS DACIR A& A 17 %
DAC_IN DACH: 27 (7 2%
DAC_CFG DACHL & 7 17 %
25.2DAC EFERFIER
Table 25.2
DAC_Delnit ¥ Hh v DAC F A7 BN EE
DAC_Cmd i fEDAC 217 2%
DAC_ChannelConfig fic. B DACT % Hi i 1
DAC_VrefConfig BLEDACHIZH HiL Ik
DAC_SetConversionValue fic. & DAC: # i
DAC_GetFlagStatus $RELDACH & A7
25.3DAC E#EFHHE (AS%ESE KRS HIHERE)
DAC_ Delnit
Table 25.3
HH 4 DAC_Delnit
BR 5 5 A void DAC_Delnit(DAC_TypeDef* DACXx)
Theedtiik #4515 DAC B A2 BN BREE
WA DACx: ki DACHM X
IR [ElE 7
15 FH 7481

[*¥4 5% DAC Z5 47 4 LI A E B (E
DAC_Delnit (DAC);

DAC_Cmd
Table 25.4
EepvEs DAC_Cmd
R R T void DAC_Cmd(DAC_TypeDef* DACXx, FunctionalState NewState)
DR ffRE N kg DAC Ak
MASHA DACx: kit DACAIMX
LPNE = NewState: #}5 DAC [FIBTIRAS
XANZH AT LLEL: ENABLE B(# DISABLE
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E:

[ M |
T
* {EBEDAC 5%
DAC_Cmd (DAC, ENABLE);

DAC_ChannelConfig

Table 25.5
e DAC_ChannelConfig
oR 5 5 A void DAC_ChannelConfig(DAC_TypeDef* DACx, DAC_Channel_TypeDef
DAC_Channel, FunctionalState NewState)
Dhfe ik it EDAC )% H 8 i
NS DACx: ki DACHM X
MANS%2 DAC_Channel: & #£DAC )% i@ &
HINZH3 NewState: 7} DAC HIHTIRA
XASHATLUEL: ENABLE 5% DISABLE
AL EN 7
DAC_Channel
A B DAC [ HHifiE, 2 Table 25.6355% 25011 A i 5.
Table 25.6
DAC_Channel ik
DAC_Channel_0 DAC (% @i % DAC_Channel_0
DAC_Channel_1 DAC (1%t @& i P DAC_Channel_1
S FH 7= 151

/ *Iic & DAC H%i i@ EDAC_Channel_0 */
DAC_ChannelConfig (DAC, DAC_Channel_0, ENABLE);

DAC_VrefConfig

Table 25.7
R4 DAC_VrefConfig
PR Y void DAC_VrefConfig(DAC_TypeDef* DACx, DAC_REF_TypeDef DAC_REF)
DhaethiR it EDAC f1Z# ik
WANSH DACx: it DACHM i
HWINSH2 DAC_REF: i&#DAC K& % ik
IR [l{E y
DAC_REF
B EDACHIZ % HiE, ¥ Table 25.83543iX NS 8K TG A .
Table 25.8
DAC_REF Eiiipa
DAC_RefSource_VDD DAC [11Z% Hi [k £+ VDD
DAC_RefSource_VREF DAC 1127 i [k i £ VREF
i R 11

[ *HCEDAC 1275 R VDD */
DAC_VrefConfig(DAC, DAC_RefSource_VDD);

DAC_SetConversionValue

Table 25.9
R4 DAC_SetConversionValue
BR £ 5 A void DAC_SetConversionValue(DAC_TypeDef* DACXx, uint16_t DAC_Value)
Dhfe ik fic B DAC ¥4 1H
WNZH1 DACx: ki DACHM X
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WANSH2 DAC_Value: % &DAC HIFLE
iR [A{E ¥
15 FH 7R 1)

/ *Ie B DAC HHEAAE*/
DAC_SetConversionValue (DAC, OxFF);

DAC_GetFlagStatus

Table 25.10
R4 DAC_GetFlagStatus
oR £ 5 A FlagStatus DAC_GetFlagStatus(DAC_TypeDef* DACXx, uint16_t DAC_FLAG)
DhrettiR FREUDACH bR EAL
NS H1 DACx: Ki%$ DACAHHK
HMANSH2 DAC_FLAG: & DACHI#5 &7
U EIL(EN 7
DAC_FLAG
DACHIkRESL, 21 Table 25.113K15X NS B T A BT
Table 25.11
DAC_FLAG ik
DAC_DACSTA_Endconversion DAC %4 58 B
DAC_DACSTA_Inconversion DAC 4 IEAE
S FH =191

I *3KHLDACHIbR B AL */
DAC_GetFlagStatus(DAC, DAC_DACSTA_Endconversion);

25.4 AR B

void DAC_Output_Function(void)

{
volatile uint32_t ADC_Value = 0;
RCC_APB2Cmd(ENABLE); //DAC #hH:#7E APB2 4 I
RCC_APB2PeriphClockCmd(RCC_APB2Periph_ ADC,ENABLE); //7FJ&i ADC 4h i
I*DAC ¥146 46/
DAC_Delnit(DAC); /%7 DAC %t
DAC_ChannelConfig(DAC,DAC_Channel_0,ENABLE);  //fit & DAC_OUTPUTO {# f

DAC_VrefConfig(DAC,DAC_RefSource_VREF); /1B E DAC F:#ERL LA Vref
DAC_SetConversionValue(DAC,100); //fic & #4416, DAC %t Hi . : DACOUT=(Vref/1024)*DAC_Value
/B VREF Fifk e 1>/

Vref_LevelConfig(VREF,Vref_InReferenceVoltage 2 048); I B IEEVR I ZH H R 2.048
DAC_Cmd(DAC,ENABLE): I1fi & DAC #i

I*ADC ¥J4R AL &/

ADC_Delnit(ADC); /IADC HF a8

ADC _InitTypeDef ADC_ InitStruct;
ADC_ StructInit(&ADC_ InitStruct);
ADC_InitStruct. ADC_ConvMode = ADC_ConvMode_Single; //i% & ADC A B iR st =,

ADC_nitStruct. ADC_EAIN = ADC_EAIN_5; /1&g AING @ iE
ADC_InitStruct. ADC_Prescaler = ADC_Prescaler_ 3CLOCK;//ADC X4t I HA%0i% & oy 3 /N8 11
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ADC_InitStruct. ADC_VREF = ADC_RefSource_VREF,; [IADC 275 Hi [ i $ JE R 5 H [
ADC_Init(ADC,&ADC_ InitStruct);

ADC_SetChannel(ADC,ADC_Channel_5); //i%# ADC % \ifi&

ADC_Cmd(ADC,ENABLE);  //{fifit ADC
ADC_SoftwareStartConv(ADC); //fii & ADC 4z

while(1)
{
if(ADC_GetFlagStatus(ADC,ADC_Flag_ADCIF) == SET)
{
ADC_ClearFlag(ADC,ADC_Flag_ADCIF);
ADC_Value = ADC_GetConversionValue(ADC);
PNt e \n\n");
printf("DAC %t B K RAEE A 0x%x\r\n",ADC_Value);
ADC_SoftwareStartConv(ADC); //fili % ADC #
}
for(uint16_t i=0;i<65535;i++)

{
for(uint16_t j=0;j<30;j++);
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26 CAN [&] {4 FE iR 3

%70 SC32R803. SC32F15XX. SC32M15XX. SCD515X. SC32R602 7 5 ItCANSIM & S HiHrill CAN2.0F
CAN FDVMY, EAT8H A7 FIBULRIREAF, SLHRFIFORIZEMIDIR SR I PR IEIER, B 8L UCIE I

o
26.1 CAN F 788451

CANZ 723451, LASC32R803 4%, CAN_TypeDeffE X #F“sc32r803.h". “sc32f15Gx.h". “sc32r601.h” .
“sc32f11xx.h”.  “sc32mxxxx.h”F1“SCDx1xx.h"t & XU F -
typedef struct

__|Ouint32_t CAN_TTSL;
__|O uint32_t CAN_TTSH;
__|O uint32_t CAN_CFG_STAT;
__|O uint32_t CAN_RTIE;
__ 10 uint32_t CAN_S_SEG;
__ 10 uint32_t CAN_F_SEG;
__ 10 uint32_t CAN_EALCAP;
__ 10 uint32_t CAN_ACFCTRL,;
10 uint32_t CAN_ACF;
__|Ouint32_t TTCAN_CFG;
__|O uint32_t TTCAN_RFMSG;
__|Ouint32_t TTCAN_TRIG_CFG;
__|O uint32_t TTCAN_WTRIG;
__|O uint32_t CAN_IDE;
|0 uint32_t CAN_TIML;
|0 uint32_t CAN_TIMH;

} CAN_TypeDef;

CAN Zif7# 1%

AT iR
CAN_TTSL oS Ul ingE kS S eR A A
CAN_TTSH JRARMTNT (8] 8 27 A7 2 1 of
CAN_CFG_STAT CANPC B 77 17 28 6L & IR L
CAN_RTIE CAN b5 i) o Wb 547 a7 47 3
CAN_S SEG R A I B 2 A7
CAN_F_SEG e R B P AT AR
CAN_EALCAP WO Al iR T BT A
CAN_ACFCTRL P pE g ) 75 A7
CAN_ACF FRUSCHERY T B A A7 A
TTCAN_CFG N [ 3B ) 27 A7 4
TTCAN_RFMSG S B AT 4
TTCAN_TRIG_CFG R G i 4 ) 75 A7 A
TTCAN_WTRIG A2 e A B T o) 27 A7 4
CAN_IDE rh W7 2 DMASZ 148 B
CAN_TIML I [A] B timer R A7 3525 75 A7 2
CAN_TIMH I () Ektimer (1 15 067 132 5 27 47 4
26.2 CAN EfFEEmi5IR
Table 26.1
CAN_Delnit ¥Ah L CAN FF A7 OB E (H
CAN_Init P CAN_InitStruct H1#5 2 IS E VI 461k 7% CAN ZF 4745
CAN_ Structinit 2 CAN_InitStruct ¥R — A S HZ VB [HIEN
CAN_TBUFSelect il B CAN KIEHHE A7t )7 30
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CAN_FBaudRate_Select

fic & CAN Zh % ) e i i 45 3

CAN_SBaudRate_Select

fic & CAN Zh & AR 3 i 45 3

CAN_FDMODECmMd

i & CAN & 2Emi ) #% =X

CAN_Trans_Select

PiC B k% CAN S AR

CAN_RxThresholdConfig

wE CAN S5 fE

CAN_RxDataALLStorageMode

el A CAN 58477 it

CAN_PTBAutoRetransMode

fii & CAN PTB A zhE AL

CAN_STBAutoRetransMode

fii B CAN STB HzhE AL

CAN_Fliterlnit

BiE CAN i jE#s

CAN_ModeSelect

il ® CAN T {Ef=

CAN_Trans_|Init

CAN SOkt vitatt, Kox%dti CanTxMsg H HIRF— S Hi% o (IR

CAN_TxDCompensateCmd

BCE CAN JIRIEIR £ME

CAN_TransStop fic & CAN K& Ik
CAN_RecieveConfig CAN 4z 50 L
CAN_ErrorThresholdconfig fil B CANX %1% B {4 -

CAN_TIMEPOSConfig

TTCAN B a5/ it (o] B AL B

CAN_TIMEENCmd

TTCAN J& i fligk

CAN_TIMECounterCmd

TTCAN %5 A fZ:H

CAN_ITConfig

f#i5E CAN =i

CAN_GetFlagStatus

BRI CAN A iibr HADIRAS

CAN_ClearFlag

kR CAN bR &AL

CAN_GetTECNT

AR CAN s B iR KR

CAN_GetRECNT

AREC CAN Bt t iR Mo

CAN_ResetCmd

f#ifE CAN SN E AL

CAN_PTBTransStop

B E PTB KikH ik

CAN_ReadBuffDataSize

AR AE T B R/

CAN_ReadErrorCode

AREL CAN b (1 iR R

CAN_ReadALC

AR CAN BZfPirh £k GEFRIBO AT E Csi/ulh D

CAN_GetRACTIVE

ARIUE 75 A SRR IEAE AT

CAN_GetTACTIVE

ARBURE 5 A SOEBAE IEAE AT

26.3 CAN [+ R (NSUHESE ARG SKIR)

CAN_Delnit
Table 26.2
R4 CAN_Delnit
BRI KSR Y void CAN_Delnit(CAN_TypeDef* CANXx)
Difedtiik ¥ Hhve CAN ZF A7 8% BN A B
HINSHL CANXx: Ki%#E CAN #hi%
I [El4E 7
s 7= 191

A 5h B CAN %47 B B AR 187/

CAN_Delnit(CAN);

CAN_ Init
Table 26.3
EeRA G CAN_Init
PR B R Y void CAN_Init(CAN_TypeDef *CANx, CAN_InitTypeDef *CAN_ InitStruct)
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Dhaeftid R4 CAN_InitTypeDef H i & K2 H0 a6 L4 8 CAN F 1745
MWANSH CANXx: kit #% CAN 5hik
HWNSHL 2 CAN_InitStruct: 5 454 CAN_InitTypeDef fiE4t, & 7 4MX CAN HIELE (S E
2% Section: CAN_InitTypeDef 5[ 5 £ 1% 2 ¥ st 1 BUE i
IR [Al4E 5
CAN_InitStruct
CAN_InitTypeDef & X T X #“sc32f1xxx_can.h”. “sc32m1xxx_can.h” 5“SCDx1xx_can.h”:
typedef struct

{

uint32_tS_SJw;,

uint32_tS_SEGH1;

uint32_t S_SEG2;

uint32_t S_PRESCALER;

uint32_t F_SJW;

uint32_t F_SEG1;

uint32_t F_SEG2;

uint32_t F_PRESCALER;

uint32_t CANFDFrame;

uint32_t CANROMSelect;

uint32_t CAN_MOD;

uint32_t CANTSMODESelect;

uint32_t CANFDISOSelect;

uint16_t CANTimeStampPositon;

uint16_t CANTBUFSelect;

FunctionalState CANTXEN;

FunctionalState CANRXEN;

FunctionalState CANTimeStampEN;

FunctionalState CANTimeStampCntEN;

FunctionalState CAN_PTB_AutoRetrans;

FunctionalState CAN_STB_AutoRetrans;
}CAN_InitTypeDef;

CANFDFrame

CANRIEFRUEMT 54 5k Mk &, ZTable 26.43K 151X NS HUI BT B -
Table 26.4

CANFDFrame EiEip

CAN_Standard_frame WICHE Ny 2.0 i

CAN_FD_frame i ST By 328 i ot

CANROMSelect
CANF b X it ik 542, Z P Table 26.53 43 XS EI I 57 -

Table 26.5
CANROMSelect iR
CAN_ROM_OId ERFHEAMU R
CAN_ROM_New BRSO A5
CAN_MOD
CAN TAE#R &, S MTable 26.63K731x S5 T A A «
Table 26.6
CAN_MOD Rk
CAN_Normal M3 AR 2K
CAN_Listenonly LR
CAN_StandBy LB
CAN_LoopBack AMERIE I
CAN_LoopBackin PR RS X
CAN_LoopBackSack AP Bl B B
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CANTSMODESelect

CANKZERAKE, ZHTable 26.73: 51X NS HHI A IR -
Table 26.7

CANTSMODESelect iR

CAN_TxFIFO FIFO ki

CAN_IDPriority

LLID iR g ki

CANFDISOSelect

CAN FDH T K IXIOSHE &, Z i Table 26.83K 15X NS HI A 1k A .

Table 26.8
CANFDISOSelect Rk
CAN_BOSCH 4k 1SO # 3k,
CAN_ISO ISO #=k

CANTimeStampPositon

CANES [RIEGE£EAL, i Table 26.93-131X AN S8 BT A 10 -

Table 26.9
CANTimeStampPositon T
CAN_TimeStampPosition_SOF it} () &k Az & SOF

CAN_TimeStampPosition EOF

I} ) & EOF

CANTBUFSelect

CANKIZEHEAZ Ik FE A7, 2l Table 26.103- 11X AN S5 HT A LA -

Table 26.10
CANTBUFSelect ik
CAN_TBUFTx_PTB CAN K iZEHE PTB 171k
CAN_TBUFTx_STB CAN Kix%¥s STB 17-1if
TransMod
CANKZEHIE TN E, S W Table 26. 11545 X NS EKI A R .
Table 26.11
TransMod £l

CAN_TransMod_TPE

PTB {g B3t 1& 40

CAN_TransMod_TSONE

STB &4 — My 3L

CAN_TransMod_TSALL

STB A& Hip A 3L

i FH 7R 491

[* RIECAN_InitStruct #$5 € IS EHI 4L CAN */

CAN_InitTypeDef CAN_InitStruct;
CAN_ Structlnit(&CAN_InitStruct);
CAN_FBaudRate_Select(36000000,8,CAN_Baudrate_250kHz);

115E LCCANYIUG AL S5 K 1

T S B 8 2R 250k

CAN_SBaudRate_Select(36000000,8,CAN_Baudrate_250kHz); /18- i b i 5 2 4y 250k

CAN_InitStruct. CANFDFrame = CAN_FDMode_on;
CAN_InitStruct. CANFDISOSelect = CAN_ISO;

//ICAN_FDifii
/IR F11SO CAN_FD#Z,

CAN_InitStruct. CANTBUFSelect = CAN_TBUFTx_STB;//s% 1k %% K% BT
CAN_InitStruct. CANROMSelect = CAN_ROM_Old;  //EFFHR L
CAN_InitStruct. CANTSMODESelect = CAN_TxFIFO;  //STBFXHFIFOK %R

CAN_InitStruct. CAN_MOD = CAN_Normal;
CAN_InitStruct. CANTXEN = ENABLE;
CAN_InitStruct. CANRXEN = ENABLE;
CAN_Init(CAN, &CAN _InitStruct);

CAN_Structinit
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Table 26.12
R4 CAN_ Structlnit
R T void CAN_ Structlnit(CAN_InitTypeDef* CAN_InitStruct)
Dife stk 2 CAN_InitStruct H 48— NS HUZ A EIEA
MAZH CAN_InitStruct: #81145#) CAN_InitTypeDef 5%, Fliait
IR [HE y
18 7Rl
I* 4 CAN_InitStruct ()4 — DS E i g BN ¥/
CAN_InitTypeDef CAN_InitStruct; 115E LCANYI UGS A

CAN_StructInit(&CAN_InitStruct);

CAN_TBUFSelect

Table 26.13
PR E 4 CAN_TBUFSelect
BB T void CAN_TBUFSelect(CAN_TypeDef *CANx, CANTBUF_TypeDef CANTBUF)
Ihie iR it B CAN A IEEHE A7k 77 X
NS CANx : >kik# CAN #hix
HWNSHL 2 CANTBUF: ¥ki%# CAN KiEHFE AN 77
IR [E{E "
CANTBUF JHCAN R EHHE 7N )7 Nk #6460, 2 Table 26.103K151X NS U0 BT A 17
A5 F 7= 131
[* I FESTBN K ILEHE X */

CAN_TBUFSelect(CAN, CANTBUF_Tx_STB);

CAN_FBaudRate_Select

Table 26.14
R4 CAN_FBaudRate_Select
bR £ S A ErrorStatus CAN_FBaudRate_Select (CAN_TypeDef *CANXx,uint32_t CAN_CIk, uint32_t
CAN_FPrescaler, uint32_t BaudRate )
Ihiediik fic B CAN A& 1) s R R
LETPNE 2 CANx: Kik#t CAN #hix
HWINSHL 2 CAN_Clk: CAN L{Em}h
MINSHL 3 CAN_FPrescaler : i
MANSH 4 BaudRate: IEFALE CAN [ HF R
IR [ElE WHERE
BaudRate
CAN R R4, £ i Table 26.153K 131X NS HU A BT -
Table 26.15
BaudRate HiiR
CAN_Baudrate_125kHz R R 2R E O 125KHZ
CAN_Baudrate_250kHz SRR E N 250KHZ
CAN_Baudrate_500kHz R R I E Y 500KHZ
CAN_Baudrate 800kHz EE R R i B N 800KHZ
CAN_Baudrate_1000kHz R R 221 B O 1000KHZ
15 FH 7481

[ *HCE CAN AR5 s RF %2 250khz*/
CAN_FBaudRate_Select(CAN,36000000,8,CAN_Baudrate_250kHz);

CAN_SBaudRate_Select
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Table 26.16
R4 CAN_SBaudRate_Select
bR 25 iR 7Y ErrorStatus CAN_SBaudRate_Select (CAN_TypeDef *CANXx, uint32_t CAN_CIk, uint32_t
CAN_SPrescaler, uint32 t BaudRate )

Dife stk i B CAN A& FE B R R

WMANZHA CANx: kiff% CAN #hix

WMAZH 2 CAN_Clk: CAN T {EH 4k

MNSH 3 CAN_SPrescaler: i/

MANSH 4 BaudRate: IEFFICE CAN HIEH Bl FrR

IR [FlfE WHERE
BaudRate NCAN{RIH I K 1 8, S Table 26. 153K X NS HI T A L L
A8 71

[ *HEE CAN A IR PR % 250khz*/
CAN_SBaudRate_Select(CAN,36000000,8,CAN_Baudrate_250kHz);

CAN_FDMODECmd

Table 26.17
¥4 CAN_FDMODECmMd
R 5 A void CAN_FDMODECmd ( CAN_TypeDef *CANXx, FunctionalState NewState )
Dhfe stk BB CAN A& M =
NS CANXx: Ki%#% CAN #hi%
MINZHL 2 NewState: {fifit CAN &i% FD i
XANZHT LU ENABLE 503 DISABLE
A EIL(EN ¥
8 7Rl

| *{FHECAN K IEFDIi*/
CAN_FDMODECMd (CAN, ENABLE);

CAN_Trans_Select

Table 26.18
R4 CAN_Trans_Select
2R 5 A void CAN_Trans_Select ( CAN_TypeDef *CANx, CAN_TransMod_TypeDef
TransModSelect )

Dhfe ik fic & CAN k%77 2\

LN CANXx: Ki%#E CAN #hik

NS4 2 TransModSelect: it & CAN & i% 77

IR A .
TransModSelect’ yCAN &£ 77 ik #hz, Z [ Table 26. 113543 X S8 T LA .
s 7 1)
| *PFESTBIZEAN K%/

CAN_Trans_Select(CAN, CAN_TransMod_TSONE);

CAN_RxDataALLStorageMode

Table 26.19
R4 CAN_RxDataALLStorageMode
BR 5 5 A void CAN_RxDataALLStorageMode ( CAN_TypeDef *CANx, FunctionalState NewState )
Dhfe ik a2k B CAN 58 A f7fif A =0
MASHA CANx: ki #% CAN k%
MNZH 2 NewsState: fffEakkfE CAN 58 2 A7 i
XASHATLUEL: ENABLE 5i# DISABLE
i [A{E v
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i FH 7R 491

| *#HECAN FEAAEfif i Y/
CAN_RxDataALLStorageMode (CAN, ENABLE );

CAN_PTBAutoRetransMode

Table 26.20
EeRA L CAN_PTBAutoRetransMode
B A0 Ji 1Y void CAN_PTBAutoRetransMode ( CAN_TypeDef *CANXx, FunctionalState NewState )
ThRe R fid & CAN PTB [ 3 E &
WMAZEA CANXx: Ki%#E CAN #hik
MNSH 2 NewState: ffiftEliskaz CAN PTB H 2l HE £ 15X
XANSHATLIEL: ENABLE 5i# DISABLE
AL EN o
GER

/ *BLE CAN PTB H 3l B ALY/
CAN_PTBAutoRetransMode (CAN, ENABLE );

CAN_STBAutoRetransMode

Table 26.21
R4 CAN_STBAutoRetransMode
BR 5 5 A void CAN_STBAutoRetransMode ( CAN_TypeDef *CANXx, FunctionalState NewState )
DhRediik FiE CAN STB [ 3 & &5 5
NS CANXx: ki #% CAN 4R
MWNZH 2 NewState: {fifEmkkft CAN STB HzhHE fE A
XANZHATLIEL: ENABLE 5k# DISABLE
AR x
8 7Rl

/ *Bi B CAN STB [ 2 E A&/
CAN_STBAutoRetransMode (CAN, ENABLE );

CAN_RxThresholdConfig

Table 26.22
R CAN_RxThresholdConfig
PR Y void CAN_RxThresholdConfig(CAN_TypeDef *CANYX, int Rth)
hReHhiR FCE CAN i s (8
MNZH CANXx: ki CAN 4hix
MNSH 2 Rth: i E CAN U H
IR [AE 5
18 7

1 * 1 B CANFZ B fE N 3%/
CAN_Trans_Select(CAN, 3 );

CAN_Fliterlnit
Table 26.23
EeRAES CAN_Fliterlnit
PR Y void CAN_Fliterlnit ( CAN_TypeDef *CANx, CAN_FliterTypeDef *CAN_FliterStruct )
DiRefiig fic & CAN i JE#%
WMASHA CANXx: ki CAN bk
WANSHL 2 CAN_FliterStruct: &[a145#) CAN_FliterTypeDef f1354t, Ffi¥Ith1k
IR [BE y
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CAN_FliterTypeDef
CAN_FliterTypeDef & X T 3 f4“sc32f1xxx_can.h”:

typedef struct
{

uint32_t Acode;
uint32_t Amask;

uint8_t CAN_Fliter;
uint8_t CANFliterFrame;
}CAN_FliterTypeDef;

CAN_Fliter
CANILJE #3117, Z[HTable 26.243% 131X NS HUH AT A 17
Table 26.24

CAN_Fliter ik

CAN_Fliter0 RS JERS O
CAN_Fliter1 PRI EAE 1
CAN_Fliter2 PRI ERE 2
CAN_Fliter3 RS JEAS 3
CAN_Fliter4 Pk SURY)e
CAN_Fliter5 PRI UERS 5
CAN_Fliter6 LRI IERE 6
CAN_Fliter7 Jrirke SUR))S I

CANFliterFrame

CANt JEmiHE ik EAL, S hTable 26.255k 751X S U AT A LA «

Table 26.25

CANFliterFrame iR

CAN_Fliter_Standard RSO R A

CAN_Fliter_Extension Sy R i

CAN_Fliter_Default Al 5 3ot g

(R

IIFC B i JE 2450

CAN_FliterTypeDef CAN_FliterStruct; 1158 ik Je A a5 e R
CAN_FliterStruct.Acode = 0x111; /1% B 3L JEid 0x111
CAN_FliterStruct.Amask = 0x000; 116 B e
CAN_FliterStruct. CANFliterFrame = CAN_Fliter_Default;//id jif 2% ik 2 A 15 R 1]
CAN_FliterStruct. CAN_Fliter = CAN_Fliter0; I B IS JE 0

CAN_FliterInit(&CAN_FliterStruct);

CAN_ModeSelect

Table 26.26
R4 CAN_ModeSelect
BR 5 5 A void CAN_ModeSelect ( CAN_TypeDef *CANx, ModSelect_TypeDef CAN_MOD )
Dy aeftik fid B CAN e
MNSH CANXx: ki #% CAN 5hi%
MWNZH 2 CAN_MOD: B¢ # CAN [ LAER
A EI =] I

CAN_MOD ANCAN LIE# XL B AL, Sl Table 26.63k 151X NS H 1A 1k i

i FH 7R 491

/M E CAN TAERE O H i i 0/
CAN_ModeSelect(CAN, CAN_Normal);

CAN_Trans_Init
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Table 26.27

R4 CAN_Trans_|Init
2R % A void CAN_Trans_Init ( CAN_TypeDef *CANx, CanTxMsg *CAN_Tx_msg )
e dtiik CAN Jik I EvIaa L, KikHdET% CanTxMsg H R — NS HIZH A EHIEA
NS CANx: >Kik#% CAN 5hix
LPNE (i CAN_Tx_msg:f& 459 CanTxMsg [145%t, 7 17 CAN_Tx_msg KN EfE &
IR [FlfE 7

CanTxMsg

CanTxMsg & X T 3 f“sc32f1xxx_can.h”. “sc32m1xxx_can.h”5“SCDx1xx_can.h”:

typedef struct

{

uint32_t CAN_TXID;

uint32_t Tx_msg
uint16_t Data_le
uint8_t CAN_RT
uint8_t CAN_FD
uint8_t CAN_BR

[16];
n;
R;
F;
S;

uint8_t CAN_IDE;
uint8_t Tx_msg_len;

}CanTxMsg;

CAN_RTR

CANRIEHHE 2 5 NmFEM %, ZRTable 26.283k 31X AN SHUHI Frfy ik i1 -
Table 26.28

CAN_RTR i

CAN_Data_frame RAEF R A il

CAN_Remote_frame FOBBE IR

CAN_FDF

CANK IEHHR 2 5 bR dEmi %2, S hTable 26.293K 13 X NS HIFTA & 57 -
Table 26.29

CAN_FDF it

CAN_Standard_frame REHA bR e

CAN_FD_frame RIEHHE A FD i

CAN_BRS

CANR LB 2 75 N T AR A% %, S M Table 26.303K 15X AN S T E A «
Table 26.30

CAN_BRS it

CAN_Disable_ BRS RAEFHE AN AT AR R 2

CAN_Enable BRS RAEH 9 R] AR PR

CAN_IDE

CANE IEHHEIDZE B N RNk, SldTable 26.313-5X AN S5 A % A
Table 26.31

CANTSMODESelect Hik

CAN_Standard_format

i )ik 1D ybrifEg =X

CAN_Extended_format

Kl Kk 1D g RS X

i FH 7R 491

PRCE R B

CanTxMsg CAN_Tx_msg;

I15€ LCAN R I 45 i

CAN_Tx_msg.CAN_IDE = CAN_Extended_format; /i i

CAN_Tx_msg.CAN_RTR = CAN_Data_frame;
CAN_Tx_msg.CAN_BRS = CAN_Disable BRS;
CAN_Tx_msg.CAN_FDF = CAN_FD_frame;
CAN_Tx_msg.CAN_TXID = 0x111;
CAN_Tx_msg.Data_len = CAN_DLC_16;
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CAN_Tx_msg.Tx_msg[0] = 0x12345678; 5 N KL E AR
CAN_Tx_msg.Tx_msg[1] = 0x01020304;

CAN_Tx_msg.Tx_msg[2] = 0x05060708;

CAN_Tx_msg.Tx_msg[3] = 0x12345678;

CAN_Tx_msg.Tx_msg_len = 4; IMEFTXBUF AN
CAN_Trans_Init(CAN, &CAN_Tx_msg); IICAN R I(H]GhH L

CAN_TxDCompensateCmd

Table 26.32
A4 CAN_TxDCompensateCmd
bR 25 iR 1Y void CAN_TxDCompensateCmd ( CAN_TypeDef *CANx, FunctionalState NewState )
e dtiik Bl E CAN K% HEIR M3
MWNZH A CANXx: Ki%#E CAN #hi%
WMAZH 2 NewState: {fREEKRE CAN Kk IR AME
XANZHT PUEL: ENABLE 503 DISABLE
AL EN o
GER

[ * BB CAN K% ZEIRfME*/
CAN_TxDCompensateCmd (CAN, ENABLE);

CAN_TransStop

Table 26.33
BRI % CAN_TransStop
BR 5 5 A void CAN_TransStop(CAN_TypeDef *CANX)
ek ¥ CAN STB &4t 11
LN L CANXx: Ki%#% CAN #hi%
R A y
15 FH 7481

/* B ECAN STBES i 1k
CAN_TransStop (CAN);

CAN_RecieveConfig

Table 26.34
R CAN_RecieveConfig
PR H 7Y void CAN_RecieveConfig ( CAN_TypeDef *CANx, CanRxMsg* RxMessage )
DyReftik CAN H# B itz i

MNZHA CANXx: >ki&$ CAN 4hix
MANSH 2 RxMessage:#§ 251 CanRxMsg HIfa4%t, AL CanRxMsg At & 15 &

IR A .
CanRxMsg
CanRxMsg & X T f“se32f1xxx_can.h”.  “sc32m1xxx_can.h”5“SCDx1xx_can.h”:
typedef struct

{
uint32_t CAN_RXID; /*I< This member is the ID of the CAN receive data */

uint32_t Rx_msg[16];/*!< This member is the receive data of CAN*/

uint8_t CAN_IDE; /*!< This member is The frame format of the received data */

uint16_t Data_len;/*!< This member is the length of the receive data of CAN*/

uint8_t CAN_RTR; /*I< This member is The frame format of the received data*/

uint8_t CAN_FDF; /*I< This member configures whether the received data of CAN is FD*/

uint8_t CAN_BRS; /*I<This member Gets whether the baud rate of the received data is variable */
} CanRxMsg;
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i FH 7R 491

IR EXCANFR I a5 B/

CAN_RecieveConfig(CAN,&RxMessage);//#IX

printf("%x\r\n",RxMessage.CAN_RXID);

for(int num=0;num<=15;num++)
printf("%x\r\n",RxMessage.Rx_msg[num]);

CAN_ErrorThresholdconfig

Table 26.35
PR CAN_ErrorThresholdconfig
PRI Y void CAN_ErrorThresholdconfig ( CAN_TypeDef* CANX, uint8_t Errorcnt )
Dhaeftid fic & CANX 4 iR RI1H .
MANZHA CANXx: >Kik#% CAN 4hix
MASH 2 Errorcnt: ¥ & CANx % R4
IR [l 7
fd 7= 191

/At CANx iR BRE*/
CAN_ErrorThresholdconfig ( CAN, 0xFO );

CAN_TIMEPOSConfig

Table 26.36
R E 4 CAN_TIMEPOSConfig
BRI void CAN_TIMEPOSConfig ( CAN_TypeDef* CANx, CANTimeStampPosition_TypeDef
CANTimeStampPosition )
Thaefik TTCAN L FEMOT A6 E i [a] gk B
WNSHA CANXx: >k #% CAN 4hix
MINSH 2 CANTimeStampPosition: % 4A 1 Ay [ Bk Az B
IR [Hl{H 7

CANTimeStampPosition
CANTimeStampPosition TTCAN JEFEMIH 1 1E A [N E, 2k Table 26.373R 131X A S BT A A -

Table 26.37

CANTimeStampPosition iR

CAN_TimeStampPosition_SOF

W FEWUT R i (8] 8 AL B

CAN_TimeStampPosition_EOF

RIS AR I R B B

A5 F 7~ 131

/* TTCAN PR 4 1 i RIS E
CAN_TIMEPOSConfig (CAN, CAN_TimeStampPosition_SOF);

CAN_TIMEENCmd

Table 26.38
EeRA G CAN_TIMEENCmd
R 5 A void CAN_TIMEENCmMd ( CAN_TypeDef* CANx, FunctionalState NewState )
DhrettiR TTCAN Ji Flfnk
PN = CANXx: RiE#: CAN #hik
MNSH 2 NewState: {#fEDk2kAE TTCAN
XANZHATLLEL: ENABLE 5% DISABLE

IR A G

fd FH R 151

/| * [ HETTCAN®/

CAN_TxDCompensateCmd (CAN, ENABLE);
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CAN_TIMECounterCmd

Table 26.39
R4 CAN_TIMECounterCmd
bR 25 iR 1Y void CAN_TIMECounterCmd ( CAN_TypeDef* CANx, FunctionalState NewState )
Difedtiig TTCAN H#0)5 FH 4L
MAZEA CANXx: ki % CAN bk
NS H 2 NewState: ffifgsiJfE TTCAN 1%k
XANSHATLIEL: ENABLE 5i# DISABLE
A EILEN p
SR

[ * {HHETTCAN TH%0*/
CAN_TIMECounterCmd (CAN, ENABLE);

CAN_TxDCompensateCmd

Table 26.40
R4 CAN_TxDCompensateCmd
PR H R 7Y void CAN_TxDCompensateCmd ( CAN_TypeDef *CANXx, FunctionalState NewState )
Dtk BB CAN ik I iR
MNSH CANXx: Kk #% CAN Hhi
WA 2 NewState: {fREEARE CAN KX IR AME
XS] LAEL: ENABLE 53 DISABLE
IR [Al x
f 7= 191

[ * B E CAN KB IEBAMEY
CAN_TxDCompensateCmd (CAN, ENABLE);

CAN_ITConfig
Table 26.41
R4 CAN_ITConfig
R EE void CAN_ITConfig ( CAN_TypeDef* CANXx, uint32_t CAN_IT, FunctionalState NewState )
IhREHA i RE B R BEFE 2 1) CAN il
PN S (| CANXx: Kik#% CAN bk
MANSH 2 CAN_IT: fFffiREEE K AEN CAN Hr i
WMASH3 NewState: CAN Hr W iR
XANZHATLLEL: ENABLE 5% DISABLE
iR [E{E o
CAN_INT
CAN_INTiER &£, S Table 26.425 15X M SHH A R
Table 26.42
CAN_INT Eiiipa
CAN_INTEN CAN b g
CAN_RIEEN FESC b i R
CAN_ROIEEN PR T SR
CAN_RFIEEN U RB O i R
CAN_RAFIEEN WSO I B T SR P i oK
CAN_TPIEEN PTB ik 56 i 4 i =Kk
CAN_TSIEEN STB Kk 58 Wik sk
CAN_EIEEN iz T T SR
CAN_ALIEEN FEA 2 b F BT SR
CAN_BEIEEN SRR TG SR
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CAN_EPIEEN

15 FH 7~ 1)

* fH HECANZM& B F U W */
CAN_ITConfig(CAN, CAN_RIEEN,ENABLE);

FILSC32Z FIARM Cortex-M0+ MCU [E 4 4§ B F 1
e, |

CAN_GetFlagStatus

Table 26.43

R4 CAN_GetFlagStatus

HREE T FlagStatus CAN_GetFlagStatus ( CAN_TypeDef *CANX, uint32_t CAN_Flag )

ThRefhik FREL CAN bR S AR

NS CANXx: Ki%#% CAN #hi%

MANSH 2 CAN_Flag: 3KHU CAN_Flag m Wis S A7 RS

IR [FIfE PREADIRTS
CAN_Flag
CANT bR E SRS, 2 Table 26.443K 13X NS FTA KA «

Table 26.44

CAN_FLAG Hiik
CAN_FIAG_RIF LG TEAY VA
CAN_FIAG_TSFF R X AR b B r
CAN_FIAG_AIF i3 e B AR VA
CAN_FIAG_EIF B bR S A7
CAN_FIAG_TSIF PTB ik 58 b G AL
CAN_FIAG_TPIF STB K& 58 b &7
CAN_FIAG_RAFIF BB bR S AL
CAN_FIAG_RFIF RB Ciir &7
CAN_FIAG_ROIF RB i th Fs E A7
CAN_FIAG_ALIF s F 2 p bR &
CAN_FIAG_BEIF SRR IR bR
CAN_FIAG_EPIF BB B T &
CAN_FIAG_EPASS RN T Re A
CAN_FIAG_EWARN R GRSy A DA

i =151
* FRELE U W bR RS
CAN_GetFlagStatus(CAN, CAN_FIAG_RIF);

CAN_ClearFlag

Table 26.45
EEA & CAN_ClearFlag
R T void CAN_ClearFlag ( CAN_TypeDef *CANX, uint32_t CAN_Flag )
Dhaefhid THB% CAN Hhibr L A7
WNSH 1 CANx: ki #% CAN 4hi%
HMANSHL 2 CAN_Flag: j&F% CAN_Flag s & 47
i 1A p
CAN_Flag Wikr k47, 2 Table 26.443K15 X NS EHI A K5 .
f 7= 191

I* 15 B CANFZUS H Whs & */
CAN_ClearFlag (CAN, CAN_FIAG_RIF);

CAN_GetTECNT
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Table 26.46
B, CAN_GetTECNT
R BB T uint8_t CAN_GetTECNT ( CAN_TypeDef* CANXx )
Theedtiik FRHL CAN &4t iz 2 s &=
MASH CANXx: >Ki % CAN bk
IR [AE CAN f& % iR 2o =
18 F 7R

I* $RIL CAN FediriiiR S &t/
CAN_GetTECNT (CAN);

CAN_GetRECNT

Table 26.47
PRI 4 CAN_GetRECNT
o KR T uint8_t CAN_GetRECNT ( CAN_TypeDef* CANx )
Ihie iR FRHL CAN FZ SRS H b &
WA CANXx: ki CAN #h %
IR [E{E CAN I = B &
i FH R 151

* 3RHL CAN Bl iR g &= */
CAN_GetRECNT (CAN);

CAN_ResetCmd

Table 26.48
P& CAN_ResetCmd
R R T void CAN_ResetCmd ( CAN_TypeDef *CANXx, FunctionalState NewState )
Dhfe ik S 7 CAN 7%,
LTINS CANXx: Ki%#% CAN #hi%
LN NewState: 45 CAN E AR A
XANZHATLLIEL: ENABLE 5k# DISABLE
A EINE] ¥
8 7Rl

[* ZHCANSN & */
CAN_ResetCmd(CAN, ENABLE);

26.4 & ARB

CanRxMsg RxMessage;
static volatile FlagStatus CAN_Flag = RESET;

/ICAN x4 e &

void CAN_Transmit(void)

{
CAN_TBUFSelect(CAN, CAN_TBUFTx_STB);//Z4 ik 5 N X%k STB
LB RIEEARE B
CanTxMsg CAN_Tx_msg; 115E . CAN K3 45 i 44
CAN_Tx_msg.CAN_IDE = CAN_Extended_format; 1154 F it
CAN_Tx_msg.CAN_RTR = CAN_Data_frame; /354 i
CAN_Tx_msg.CAN_BRS = CAN_Disable_BRS; /i FEA IR EFF
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CAN_Tx_msg.CAN_FDF = CAN_FD_frame;
CAN_Tx_msg.CAN_TXID = 0x111;
CAN_Tx_msg.Data_len = CAN_DLC_16;
CAN_Tx_msg.Tx_msg[0] = 0x12345678;
CAN_Tx_msg.Tx_msg[1] = 0x01020304;
CAN_Tx_msg.Tx_msg[2] = 0x05060708;
CAN_Tx_msg.Tx_msg[3] = 0x12345678;
CAN_Tx_msg.Tx_msg_len = 4;
CAN_Trans_Init(CAN, &CAN_Tx_msg);

113%4 CAN_FD Tikg =X

/1T B R 3% id
I B ROEHAR A FE B & DLC KA
15 NF Bk Bt

IM§EH TXBUF 4~%%
IICAN %4146k

CAN_Trans_Select(CAN,CAN_TransMod_TSONE); [14E% STB FR ) — iR 3L
while(CAN->CAN_CFG_STAT & CAN_CFG_STAT_TACTIVE); /155 Ri%k4
for(int time = O;time <=10000;time++);

CAN_TBUFSelect(CAN, CAN_TBUFTx_PTB); A TR SCE N X %% PTB

CAN_Tx_msg.CAN_IDE = CAN_Extended_format; IEFE FE il
CAN_Tx_msg.CAN_RTR = CAN_Data_frame; 113G B it
CAN_Tx_msg.CAN_BRS = CAN_Disable_BRS; IR PR %

CAN_Tx_msg.CAN_FDF = CAN_FD_frame;
CAN_Tx_msg.CAN_TXID = 0x222;
AN Tx men Data len = CAN DI . 1A:

/3% CAN_FD itk 3{
11T B B3k it id
1T 5 4 % H HE K R DL C K

i3
CAN_Tx_msg.Tx_msg[0] = 0x11111111; EYNGY 8-S €/
CAN_Tx_msg.Tx_msg[1] = 0x22222222;
CAN_Tx_msg.Tx_msg[2] = 0x33333333;
CAN_Tx_msg.Tx_msg[3] = 0x44444444;
CAN_Tx_msg.Tx_msg_len = 4;
CAN_Trans_Init(CAN,&CAN_Tx_msg);
CAN_Trans_Select(CAN,CAN_TransMod_TPE); IME% PTB A i — il 3C
while(CAN->CAN_CFG_STAT & CAN_CFG_STAT_TACTIVE); //I&EfrKikgE W
for(int time = O;time <=10000;time++);
CAN_TBUFSelect(CAN, CAN_TBUFTx_STB); IPARETHRSCE N X IRE#E: STB
CAN_Tx_msg.CAN_IDE = CAN_Extended_format; 1G4 vt
CAN_Tx_msg.CAN_RTR = CAN_Data_frame; IR i
CAN_Tx_msg.CAN_BRS = CAN_Disable_BRS; IR B PR R
CAN_Tx_msg.CAN_FDF = CAN_FD_frame; /1% F CAN_FD Frift
CAN_Tx_msg.CAN_TXID = 0x333; [P B 3kt id
CAN Ty men Data len = CAN DI C 1A- IR T e R dE KB wid = DI K

i 3
CAN_Tx_msg.Tx_msg[0] = 0x31323334; B NFy BB EAE
CAN_Tx_msg.Tx_msg[1] = 0x35363738;
CAN_Tx_msg.Tx_msg[2] = 0x30303030;
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CAN_Tx_msg.Tx_msg[3] = 0x33333333;
CAN_Tx_msg.Tx_msg_len = 4;
CAN_Trans_Init(CAN, &CAN_Tx_msg);

CAN_Trans_Select(CAN,CAN_TransMod_TSONE); Iy STB Hh ] — iR T
while(CAN->CAN_CFG_STAT & CAN_CFG_STAT TACTIVE); /%45 K i%%k

for(int time = O;time <=10000;time++);

CAN_TBUFSelect(CAN, CAN_TBUFTx_STB);// i Fithk X5 N\ X%k STB

CAN_Tx_msg.CAN_IDE = CAN_Extended_format; 113553 i
CAN_Tx_msg.CAN_RTR = CAN_Remote_frame; I PR 7 FE
CAN_Tx_msg.CAN_BRS = CAN_Disable BRS; IFEBFEAZ R
CAN_Tx_msg.CAN_FDF = CAN_Standard_frame; 113%#% CAN2.0 Fr i
CAN_Tx_msg.CAN_TXID = 0x444; /1T B 2 3% id
CAN_Tx_msg.Data_len = CAN_DLC_8; I B R IR HAR A BE B & DLC K%

CAN_Tx_msg.Tx_msg_len = 0;
CAN_Trans_Init(CAN, &CAN_Tx_msg);

CAN_Trans_Select(CAN,CAN_TransMod_TSONE); 1%y STB Fh it — ik 5L
while(CAN->CAN_CFG_STAT & CAN_CFG_STAT_TACTIVE);//[Z4f5 RiEER
for(int time = 0;time <=10000;time++);

}
/ICAN i JE4E T B
void CAN_FliterConfig(void)
{
IIME B JESS O
CAN_FliterTypeDef CAN_FliterStruct; 1158 SUS IR S5 1 4
CAN_FliterStruct.Acode = 0x111; 1% B3 JE id 0x111
CAN_FliterStruct. Amask = 0x000; 116 B it gAY
CAN_FliterStruct. CANFliterFrame = CAN_Fliter Default;//3z Ji #5 i k& 20 A 1 R il
CAN_FliterStruct. CAN_Fliter = CAN_Fliter0; i W=8uRisEr 0]
CAN_FliterInit(CAN,&CAN_FliterStruct);
IITC B i P 1
CAN_FliterStruct.Acode = 0x222; 11 B 1 )% id 0x222
CAN_ FliterStruct. Amask = 0x000; 115 &I e e
CAN_FliterStruct. CANFliterFrame = CAN_Fliter Default;//3z Ji #5 i k& =0 A 1 R il
CAN_FliterStruct. CAN_Fliter = CAN_Fliter1; B E it g s 1
CAN_FliterInit(CAN,&CAN_FliterStruct);
IIMC B P 2
CAN_FliterStruct.Acode = 0x333; 15E B i€ id 0x333
CAN_FliterStruct. Amask = 0x000; 11 B 3k e HERT
CAN_FliterStruct. CANFliterFrame = CAN_Fliter Default;//3z Ji #5 i k& 20 A 1 R il
CAN_FliterStruct. CAN_Fliter = CAN_Fliter2; MBI yE4s 2
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CAN_FliterInit(CAN,&CAN_FliterStruct);

IIEC B JE2% 3
CAN_FliterStruct.Acode = 0x444; 1% B it % id 0x444
CAN_FliterStruct.Amask = 0x000; 1% B JEHERS
CAN_FliterStruct. CANFliterFrame = CAN_Fliter Default;//3x J& 2% i k% 20 AN 1 R il
CAN_FliterStruct. CAN_Fliter = CAN_Fliter3; I E S g 3

CAN_FliterInit(CAN,&CAN_FliterStruct);

void CAN_Communication(void)

{

UART_PinRemapConfig(UART1,UART_PinRemap_A); //[#TEIE M4 2= UART1 TX PB4

RCC_Unlock(Oxff); I1f#4 RCC

RCC_HIRCCmA(ENABLE ); J1fi8 HIRC B} %l
RCC_SYSCLKConfig(RCC_SYSCLKSource HIRC);//#% & HIRC A & 4t i 4#,SYSCLK=36MHz
RCC_HCLKConfig(RCC_SYSCLK_Div1); /I[HCLK = SYSCLK/1

RCC_AHBPeriphClockCmd(RCC_AHBPeriph_CAN,ENABLE); 115 CAN Hf £

CAN_FliterConfig(); /i JE#s #1461k

CAN_InitTypeDef CAN_InitStruct; 115€ L CAN HJah 4k 45 k14
CAN_ Structlnit(&CAN_InitStruct);

CAN_FBaudRate_Select(36000000,8,CAN_Baudrate_250kHz);  //ffuisk i i K % Ay 250k
CAN_SBaudRate_Select(36000000,8,CAN_Baudrate_250kHz); /183 i 4 i 45 28 4 250k

CAN_InitStruct. CANFDFrame = CAN_FDMode_on; //ICAN_FD i

CAN_InitStruct. CANFDISOSelect = CAN_ISO; /%A 1ISO CAN_FD #5 =,
CAN_InitStruct. CANTBUFSelect = CAN_TBUFTx_STB; /IR k4 R i% 5217
CAN_InitStruct. CANROMSelect = CAN_ROM_Old; NEFZAR

CAN_InitStruct. CANTSMODESelect = CAN_TxFIFO; /ISTB K JH FIFO KiZH =

CAN_InitStruct. CAN_MOD = CAN_Normal;

IITE%#: CAN_Normal HUF#iz: CAN_Listenonly f#lf=t: CAN_StandBy

IANERFR R A2 CAN_LoopBack P #BFF a4 5: CAN_LoopBackin [ 3 ¥ a1 ::CAN_LoopBackSack
CAN_InitStruct. CANTXEN = ENABLE; /ICAN TX {#ife

CAN_InitStruct. CANRXEN = ENABLE; //ICAN RX {#ifg

CAN_Init(CAN, &CAN_ InitStruct);

CAN_RxThresholdConfig(CAN, 3) ;

CAN_ITConfig(CAN, CAN_INTEN|CAN_RIEEN|CAN_ROIEEN|CAN_TSIEEN |CAN_RAFIEEN ,ENABLE);
NVIC_EnableIRQ(CAN_IRQnN);

CAN_Transmit(); /%1% & %L

printf("Sending Success!\r\n");
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while(1)
{

if(CAN_Flag == SET)
{
for(int i=0;i<3;i++)
{
CAN_RecieveConfig(CAN,&RxMessage);//#: %
printf("25 %d A" i+1);
printf("%x\r\n",RxMessage.CAN_RXID);
for(int num=0;num<=15;num++)
printf("%x\r\n",RxMessage.Rx_msg[num]);

}
CAN_Flag = RESET;

void CAN_Communication_ CANHandler(void)

{
if(CAN_GetFlagStatus(CAN, CAN_RTIE_RIF) == SET) /¥ = b

{

CAN_ClearFlag(CAN, CAN_RTIE_RIF);

if(CAN_GetFlagStatus(CAN, CAN_RTIE_RAFIF) == SET)//RB slots %45 1 i
{

CAN_Flag = SET;

CAN_ClearFlag(CAN, CAN_RTIE_RAFIF);

if(CAN_GetFlagStatus(CAN, CAN_RTIE_TPIF) == SET)  //PTB f&%u5¢ pi H B

{
CAN_ClearFlag(CAN, CAN_RTIE_TPIF);

if(CAN_GetFlagStatus(CAN, CAN_RTIE_TSIF) == SET)//STB {£4i 5¢ i

{
CAN_ClearFlag(CAN, CAN_RTIE_TSIF);
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27 VREF [& 1 FE sk Bt

FE7LSC32F15XX. SC32R601. SC32M1XXX. SCDX1XX. SC32R6024 N i H:ufi v, wl i@t it B4 ADC,
DAC, CMP, OP#EftR:uE %,

27.1 VREF F7B#4H

VREF# {7 #545#), VREF_TypeDef, £ 1“sc32f15Gx.h". “sc32mxxxx.h”F1“SCDx1xx.h"Hi 5 XL R -
typedef struct

{
__lO uint32_t VREF_CFG;
} VREF_TypeDef;

27.2VREF BE4EEF|F
Table 27.1
Vref_LevelConfig WEVrefZ% H &
Vref VMIDCmd 1§ gEVMIDI 1
Vref_DIVENCmd A% e PN SR HE E 43 TR LS

27.3VREF BE4EREHEMR ASEHESE BAR SRS

Vref_LevelConfig

Table 27.2
R4 Vref_LevelConfig
BR 5 5 A ErrorStatus Vref_LevelConfig(VREF_TypeDef* Vrefx, Vref_ReferenceVoltage TypeDef
Vref ReferenceVoltage)
Dhfe ik wEVrefZ% HE
NS 1 Vrefx: KitFVrefsh ik
BN 2 Vref_ReferenceVoltage: VrefZ# HiJEik#%
AR y

Vref_ReferenceVoltage
Vref_ReferenceVoltagei& BEVrefZ*% ik, ZTable 27.35k4531X 241 A B

Table 27.3
Vref_ReferenceVoltage i
Vref ReferenceVoltage Default HLE S TG
Vref_ExReferenceVoltage S M N A
Vref_InReferenceVoltageEx_2 048 i 2% H1°F-2.048
Vref_InReferenceVoltageEx_1 024 LR 2% H°F-1.024
Vref_InReferenceVoltageEx 2 4 HIESEHT2.4
Vref ReferenceVoltage 2 048 R 2% H°1-2.048
Vref_ReferenceVoltage 1 024 HL R 2% H1°F1.024
Vref_ReferenceVoltage 2 4 HL RS2 H1°F2.4

R 11

¥ B VrefS 2% B 5

Vref_LevelConfig(Vref, Vref ReferenceVoltage 2 048);

Vref_VMIDCmd

Table 27.4
R4 Vref VMIDCmd
PREUR T void Vref VMIDCmd(VREF_TypeDef* Vrefx, FunctionalState NewState)
DhRefiik i FEVMID 11
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WMANSHA Vrefx: Skik £ Vrefsh i
HWNSHL 2 NewState: 4}k VMID i H fIH0IR S
XANZHATLLEL: ENABLE 8% DISABLE
R [E{E G
i FH R 11

I* fEBEVMID it I */
Vref VMIDCmd(Vref, ENABLE);

Vref DIVENCmd

Table 27.5
A4 Vref DIVENCmd
PRBUR T void Vref DIVENCmd(VREF_TypeDef* Vrefx, FunctionalState NewState)
Dife stk BB R RE A B 1 7 e L %
WMANSHA Vrefx: KikFVrefshi%
WMAZH 2 NewState: P#iEEHES & IHIRES
XS] PUEL: ENABLE 8¢# DISABLE
A EIL(EN 7
5 FH 7= 191

I* {fRE A B HE 7> T ¥/
Vref_DIVENCmd (Vref, ENABLE);
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28 Temper [E14 & iR 3

FEILSC32F15XX. SC32L14XX. SC32R807. SC32M1XXX. SCDX1XX. SC32R602 R 5 N HRIR AL e,
AL I ADCR U A 8 et A% TR F

28.1 Temper F a4

Tempera& {7 as4i#), TS _TypeDef, £ 1“sc32f15Gx.h". “sc32L14xx.h” . “sc32r807.h” . “sc32m1xxx.h” .

“SCDX1xX.h" i 5E LU
typedef struct

__ 10O uint32_t TS _CFG;

} TS_TypeDef;

28.2 Temper [ {4 FE 513

Table 28.1
PR i34
TemperSensor_Delnit FoM % Temper 23 1748 B 3 N HVE (A
TemperSensor_Cmd i Be W B AL g
TemperSensor_OffSetCmd fi e i A R AT offset (51D
TemperSensor_OffResetCmd fi e I A R AT offset (550D
TemperSensor_ReadValue FRI I AL s DR S A

28.3 Temper B4 EREH#MR (NSEESHBLER SRR

TemperSensor_Delnit

Table 28.2
BRI H44 TemperSensor_Delnit
bR Y void TemperSensor_Delnit(void)
IhREHE A B A% Temper 2317 28 B 3 N B4 1
IR [BlE I
i 7= 191

[*¥3hh 5 Temper s 1728 5 BN ERE(E/
TemperSensor_Delnit(void);

TemperSensor_Cmd

Table 28.3
SR & TemperSensor_Cmd
R % A void TemperSensor_Cmd(TS_TypeDef* TSx, FunctionalState NewState)
Dhredthid f iR AL
WMANSHA TSx: KILEFETSHM &
LETPNE 2 NewState: #Mi TS HIHPIRE
XASHATLUEL: ENABLE 5# DISABLE
IR Bl{E X
fSFH 7= 151

[* {8 RE P A% SRS 1
TemperSensor_Cmd (TS, ENABLE);
TemperSensor_OffSetCmd

Table 28.4
‘ R4 ‘ TemperSensor_OffSetCmd
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PREETE void TemperSensor_OffSetCmd (TS_TypeDef* TSx)
DhREfiR fd R i P AL A R offset (51D
MNZH TSx: RILFETSHME
IR [E i
i 7 191

I* A e I AL IR 2SR T offset */
TemperSensor_OffSetCmd (TS);

TemperSensor_OffResetCmd

Table 28.5
R4 TemperSensor_OffResetCmd
R AT void TemperSensor_OffResetCmd(TS_TypeDef* TSx)
ThRefhid fi B B2 A% AR ik offset (550D
NS TSx: KIEFETSHMK
IR [l T
i I 451

I* {5 Be R FE AR AR L offset */
TemperSensor_OffResetCmd (TS);

TemperSensor_ReadValue

Table 28.6
R4 TemperSensor_ReadValue
bR R T uint16_t TemperSensor_ReadValue(void)
DhRediik PRI A% AR A A
MNZH g
Y EIEE] IR (B A% AR R
it 7= 451

1* 35 [ I A% IR AS A SR */
uint16_t read;
read = TemperSensor_ReadValue ();

28.4 L5 B

void TemperatureSensor_Function(void)

{

uint8 t TemperSensorCnt = 0;
uint16_t ADC_TemperValue = 0;
uint16_t ADC_TemperValueO = 0;
uint16_t ADC_TemperValue1 = 0;
RCC_APB2Cmd(ENABLE); /IADC 4h 4t H: i 7E APB2 It |-
RCC_APB2PeriphClockCmd(RCC_APB2Periph_ ADC,ENABLE); //Ff /5 ADC 4} %
[*Vref FefE)s i &/
Vref_LevelConfig(VREF,Vref _ReferenceVoltage 2 4); I B R HER I S RN 2.4V
Vref_ChannelConfig(VREF,Vref_InReferenceVoltage); 11 PR 5 v B S RE
[*ADC I L™/
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ADC_InitTypeDef ADC_InitStruct; 115 L. ADC HIaHA S i R4 &
ADC_Structinit(&ADC_InitStruct);

ADC_InitStruct. ADC_ConvMode = ADC_ConvMode_Single; /IADC R FE ik 2
ADC_InitStruct. ADC_Prescaler = ADC_Prescaler_ 60CLOCK; 115530 18] Ay 60 A A
ADC_InitStruct. ADC_SPMODE = ADC_SampleMode_Single; /1% E ADC B R

ADC_InitStruct ADC_VREF = ADC_RefSource_VREF:; /1% H8 ]y VDD
ADC_InitStruct. ADC_EAIN = ADC_EAIN Less; //Hf AINO %y ADC #i X\, 7 B 3h¥ 47 B FH S
ADC_Init(ADC, &ADC_InitStruct); IMRYE L ¥ s EALBCE ADC

ADC_SetChannel(ADC,ADC_Channel TEMP); [/ & SRFEEIE Fi 4L Bas

ADC_Cmd(ADC, ENABLE); M ADC
TemperSensor_Cmd(TS,ENABLE); IME BEIR AL 28
while(1)
{
if(TemperSensorCnt == 0)
{
TemperSensorCnt++;
TemperSensor_OffResetCmd (TS); AR S — RIR FE AL R 2
ADC_SoftwareStartConv(ADC); itk ADC % 4
ADC_TemperValue0 = ADC_GetConversionValue(ADC);
}
else if(TemperSensorCnt == 1)
{
TemperSensorCnt++;
TemperSensor_OffSetCmd (TS); TG AR B — 0 P A IR A
ADC_ SoftwareStartConv(ADC); [tz ADC %4
ADC_TemperValue1 = ADC_GetConversionValue(ADC);
}
else
{
TemperSensorCnt = 0;
ADC_TemperValue = (ADC_TemperValueO + ADC_TemperValue1)/2;
printf("FREL G /T AR 9:0x%x\n\n", ADC_TemperValue);
}
for(uint16_t i=0;i<65535;i++)
{
for(uint16_t j=0;j<30;j++);
}
}
}
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29 WDT [ 4 2 ik 4

FE76SC32 £ 5|ARM Cortex-MO+ MCU P 7 — AN fURELEE 11 WDT,  HoA 4 JE A W 8 H32kHz % % 25 LIRC .
FH 7R DL I 2 F5 4%t Customer Optiondt I ENWD T il A7 e 356 2 15 77 5 & [ 10 2 AL T Rg

AT IMWDT, BfA MmN A H RIEFIE A HEE T IS T RS DU - ff ok b 3R AR R 5 30 i
Bat, JFELETHEERIA B25 E 13 H i[RI A RR R A

WDT B H A R AR % 22 0850, R b BIAE 7 = i b i A B i T 2R PR AR IR 2

29.1 WDT FH 51

WDT % f7as4i#y, WDT_TypeDef, 7 3Cf“sc32f1xxx.h”. “sc32mxxxx.h” F1“SCDx1xx.h” w5 X Ui F -
typedef struct

__10 uint32_t RESERVEDO[3];
__ 10 uint32_t WDT_CON,;
__10 uint32_t WDT_CFG;

} WDT_TypeDef;

WDT #4745 4%
Table 29.1
A it
WDTCON WDTH i 27 f7 2%
WDTCFG WDT& B % 7 a5
29.2 WDT [l {4 FE R 53R
Table 29.2
R4 Eiti3%
WDT_Delnit WDTAHH & A7 2% B AL R 68 H
WDT_SetOverTime W EWDT [ & AL 7]
WDT_Cmd WTDIjfe 3 8/ ik %
WDT_SetReload WDTHES
29.3WDT B4 ERBEMR (NSEFESE AEAR S KR
WDT_Delnit
Table 29.3
4 WDT_Delnit
R R void WDT_Delnit(void)
Theedtiik WDTHH K 25 A7 2% E A A 18
MANSH G
IR [ElE G
15 FH 7~ 1)
I* WDT# A7 i BN EAE ¥/
WDT_Delnit();

WDT_SetOverTime

Table 29.4

R4 WDT_SetOverTime
BR 5 5 A void WDT_SetOverTime (WDT_OverTime_TypeDef WDT_OverTime)
Dhfe ik WDTHI4A 1L T B bR L
NS WDT_OverTime: WDTi#s Hi i) a1 £
i [A{E s

OverTime

OverTime % EWDTE AL [A], Z[iTable 29.53k4F XA S 4 HI fir A i -

Page 217 of 302 V1.9.0

http://www.socmcu.com




S)SinOne $5ESC32 25 ARM Cortex-M0+ MCU B £ 22 F F 4

Table 29.5
WDT_OverTime iR
WDT_OverTime_500MS WDT & £ I [5]5500mS
WDT_OverTime_250MS WDT & A i 1] 5250MS
WDT_OverTime_125MS WDTE {7 i [7] 5 125MS
WDT_OverTime_62_5MS WDT & 7 i [A]2462.5mS
WDT_OverTime_31_5MS WDTE {7 i [7]2431.5mS
WDT_OverTime_15_75MS WDT & {7 1] 415.75mS
WDT_OverTime_7_88MS WDT & {7 i [1]47.88mS
WDT_OverTime_3_94MS WDT & {7 i [7]°43.94mS
SR

[* W B WDT H i 1] 9500MS */
WDT_SetOverTime (WDT_OverTime_500MS);

WDT_Cmd
Table 29.6
¥4 WDT_Cmd
R 5 7Y void WDT_Cmd( FunctionalState NewState)
Dhfe stk WTDIjfe 3 2/ ik %
WA NewState: WDTIJREI /5601, 7 HU{EENABLEEDISABLE
U EIL(EN T
GER

I* WDTAifg */
WDT_Cmd(ENABLE);

WDT_SetReload

Table 29.7
R WDT_SetReload
bR Y void WDT_SetReload(void)
Dife ik IS, HEU{EEO
MNSHL 7
R [FME g
i IR 41

WDT_SetReload(); //"4
29.4 LA AE (E WDT 5 500mS)

WDT_SetOverTime(WDT_OverTime_500MS);
while(1)
{

WDT_SetReload();

}
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30 PWR [& ffFE & 5

30.1 PWR [E {4 ERFIR
Table 30.1
bR # # ik
PWR_EnterIDLEMode HENIDELAE
PWR_EnterSTOPMode HASTOPHE T,

30.2 PWR B ERBERE (N2ikHESELERERNHKRD
PWR_EnterIDLEMode

Table 30.2
PR PWR_EnterIDLEMode
BRI H 5 1Y void PWR_EnterIDLEMode(uint8_t PWR_IDLEEntry)
Dhfe ik N IDELAR
WMANSH PWR_SLEEPEntryi A\ J7 :Uik %
AL EN 7

PWR_IDLEEntry
PWR_IDLEEntryi% & # NIDLEf 775, Z[iTable 30.35-43 X NS AT A B

Table 30.3
PWR_IDLEEntry ik
PWR_IDLEEntry WFI N WFI K
PWR_IDLEEntry WFE Bt WFE iR Dh#E

i F R 491

PWR_EnterIDLEMode(PWR_IDLEEntry WF);

PWR_EnterSTOPMode

Table 30.4
R PWR_EnterSTOPMode
BRI KR Y void PWR_EnterSTOPMode(uint8_t PWR_STOPENntry)
etk HENSTOPHE =
HINSH PWR_STOPEntry i A J7 ik £
IR B X

PWR_STOPEntry
PWR_STOPEntry#% & i ASTOP¥ 77X, Z i Table 30.53K 15X A S 40K Fr A Bl A

Table 30.5
PWR_STOPEntry il
PWR_STOPEntry WFI BEN WFI K Ih4E
PWR_STOPEntry WFE kN WFE X 3h#E
i 7= 451

PWR_EnterSTOPMode(PWR_STOPEntry_ WFI);
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31 NVIC [ ik 4

31.1 NVIC Bl FER$FIR

Table 31.1
NVIC_SetPriorityGrouping BL B H
NVIC_GetPriorityGrouping SRR S g 5340
NVIC_EnablelRQ Hh R 2 e
NVIC_GetEnablelRQ SRE ) 28 3 FH )
NVIC_DisablelRQ H T 1) 2 2 F o e
NVIC_GetPendinglRQ ARIURE 2 T 150488 10 m TR i) v o 4
NVIC_SetPendinglRQ B AN BT EERL AL
NVIC_ClearPendinglRQ TBERRAM R T HE AL
NVIC_SetPriority B AN B AR S 2
NVIC_GetPriority SRELAMAE A B AR S 2%
NVIC_SystemReset A RFHEEIGR

31.2NVIC FEERSER (ASEHESE BN SHHES)
NVIC_SetPriorityGrouping

Table 31.2
R4 NVIC_SetPriorityGrouping
BRI A Y __NVIC_SetPriorityGrouping(X) (void)(X);
Dy aeftik e B e 2o 4
NS X: WERLLH
A EIf 1 7
i I 7 491

NVIC_SetPriorityGrouping (0);//% B It 4 2% 54180

NVIC_GetPriorityGrouping

Table 31.3
R NVIC_GetPriorityGrouping
BRI KR Y __NVIC_GetPriorityGrouping() (0U)
e diiik SREAR 6 20 41
WANZH y
IR A o
s 7 1)

NVIC_GetPriorityGrouping ();/3kBUT 55 2% 7 41

NVIC_EnablelRQ

Table 31.4
EeRA G NVIC EnablelRQ
BRI A5 Y __NVIC_EnableIRQ(IRQn_Type IRQn)
Dhee ik e T ) 2% AR
MAZH IRQn: A ik &
i [A{E s
IRQn SEHIFTA BLR
IRQN% B M AN, S Table 31.53R1F X NSE A K .
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Table 31.5
IRQN_Type ik
INTO_IRQn AN 0
INT1_7_IRQn AR T 1-7
INT8_11_IRQn AR 7 8-11
INT12_15_IRQn AR BT 12-15
RCC_IRQn RCCHT & v
BTM_IRQn AT o 7
UARTO 2 4 IRQn £ [10/2/4 0
UART1_3 5 IRQn £ 11/3/57 iy
SPIO_IRQn SPI0 ¥
SPI1_IRQn SPI1
DMAO_IRQn DMAOH i
DMA1_IRQn DMA1 A 7
DMA2_IRQn DMA2H
DMA3_IRQn DMA3H
TIMERO_IRQn 5E I 2R 0 T
TIMER1_IRQn SE I 28 1 T
TIMER2_IRQn SE N Be 2 i
TIMER3_IRQn 5E I 2% 3 7 7
TIMER4_ 5 IRQn SE I 224/5 iy
TIMER6_7_IRQn SE I 226/7 v
PWMO_IRQn PWMO H
TWIO_IRQn TWIOH i
TWI1_IRQn TWI1 7
ADC_IRQn TRLHS 2 i v b
CMP_IRQn AL LU 2% T
CAN_IRQHandler CANGHE {5 H ¥
TK_IRQn fighi g v 7

(RS R RS A — 4, BARE 3R OB A5k

it P 7= 1)

NVIC_EnablelRQ (INTO_IRQn);//f# AEINTO b

NVIC_GetEnablelRQ

Table 31.6
A& NVIC_GetEnablelRQ
BRI A5 Y __NVIC_GetEnablelRQ(IRQn_Type IRQnN)
Dhaefhid SRR 4% 5 FH o
N IRQN: AR T IR
R [EME T

Z [ Table 31.53k 3 IRQNIIFTA B 7 -

15 FH 7~ 1)

NVIC_GetEnablelRQ (INTO_IRQn);//3REUINTOZ 751 At v

NVIC_DisablelRQ

Table 31.7
EeRA G NVIC_DisablelRQ
BRI R Y __NVIC_DisableIRQ(IRQn_Type IRQn)
BPILGIERT1paN r 42 1) 2 A e b
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MNSHL IRQn: A&k E
IR [ {E 7

Z i Table 31.53k43IRQN M AT 1A -

18 F 7

NVIC_DisableIRQ (INTO_IRQn);//2& FHINTOH 7

NVIC_GetPendinglRQ

Table 31.8

R4 NVIC_GetPendinglRQ
BR £ 5 Y __NVIC_GetPendinglRQ(IRQn_Type IRQn)
DhrettiR SRERE 72 T 150 46 1w O 9050 e o A5
NS IRQN: A~} 5 H 7 15
A EIL(EN 7

Z: [ Table 31.53K7FIRQNH T AT A -

S FH =191

NVIC_GetPendingIRQ (INTO_IRQn);// RELAM 5 i FF Wi i v i A7 2 75 B

NVIC_SetPendinglRQ

Table 31.9

R4 NVIC_SetPendinglRQ
PR A Y __NVIC_SetPendingIRQ(IRQn_Type IRQnN)
ThReftik B A BT AL
MWNZH IRQN: AR T 1%
R [FME 7

Z [ Table 31.53-1FIRQN I AT A 7 -

i I 7 491

NVIC_SetPendingIlRQ (INTO_IRQnN);// 15 & A+ W i 4 for

NVIC_ClearPendingIRQ

Table 31.10

R NVIC_ClearPendingIRQ
BRI KR Y __NVIC_ClearPendinglRQ(IRQn_Type IRQn)
Dy eftiik T BRIV W B R R s
NSH IRQN: AR N i
yAEI ] 7

Z [ Table 31.53K#FIRQ 1 FITA K 5 «

f 7= 191

NVIC_SetPendingIlRQ (INTO_IRQn);// & & A o i i e 7

NVIC_ClearPendingIlRQ

Table 31.11

PR £ 44 NVIC_ClearPendinglRQ
EiE __NVIC_ClearPendingIRQ(IRQn_Type IRQn)
ThRE iR TH BRI W7 SR R s
PN IRQn: A I &
R [AlE y

Z [ Table 31.55kKFIRQNHIFTIH 7 -

EOERNE

NVIC_ClearPending (INTO_IRQn);// &R 4% i i HE B A7
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NVIC_SetPriority

Table 31.12

EeRA G NVIC_SetPriority
BR £ 5 Y __NVIC_SetPriority(IRQn_Type IRQnN, uint32_t priority)
DiRefiiR WA TR e )
WA IRQN: AT IEE
WANSH2 priority: & WL E 2k
IR [AE o

Z R IRQNI AT A

15 FH 71

NVIC_SetPriority (INTO_IRQn ,0);//#% &INTO_IRQN1 56443 4H M0

NVIC_GetPriority

Table 31.13

R4 NVIC_GetPriority
B A0 Ji 1Y __NVIC_GetPriority(IRQn_Type IRQn)
hiedtiik SREH BT (18 5 2%
LPNE = IRQn_Type IRQn: 4% F ik &
IR [FI{E 7

Z % Table 31.53K1FIRQN 1 Fr A B 51

(EERF

NVIC_GetPriority (INTO_IRQn);// KELINTO_IRQn AR i (1) £t e 4%

NVIC_SystemReset

Table 31.14
R NVIC_SystemReset
bR H J5 Y __NVIC_SystemReset(void)
Theedtiik JEEIEE T RN
WMANSH 7
I [El4E 7
8 7l

NVIC_SystemReset ();// & 4 & & i% K
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32 LPC [ FE R

FEICSC32L14XX. SC32R807 A 4 WA — 4R IhFEHds (RIARLPC) , 1] 5528/ 1 g i 28 S5 0 4 7 4%,

AT RIS 7 AEE S . LPCSCRFESTOPHA T it 4, Ji/bMCUM IR, R IAThFE .

32.1LPC HFiE#4H

£ 70SC32L14XX. SC32R807 R FILPCH (7 #s45#), LPC_TypeDef, £ C1“sc32L14xx.h"Fl“sc32r807.h" 1 5E X
/I

typedef struct

__ 1O uint32_t LPC_CON;
__ 1O uint32_t LPC_STS;
__ 10 uint32_t LPCA_CNT;
__lO uint32_t LPCB_CNT;
__lO uint32_t LPCA_MAX;
__lO uint32_t LPCB_MAX;
__lO uint32_t LPC_IDE;
} LPC_TypeDef;

LPC #HAF2s#M%

Table 32.1
AT Eiiipa
LPC_CON LPCAR DI FE v 25 12 il 27 A7 2%
LPC_STS LPCAR DR v Hi s b SRS AL 57 47 4
LPCA_CNT INTAF BOAVE T HUE 7 47 3
LPCB_CNT INTBA BG4 E T HUE o A7 3
LPCA_MAX INTAF RUA VR THB0 1B 57 A7 2
LPCB_MAX INTBA R4 vE v 8o 18 27 47 2
LPC_IDE LPCAR DR T £ s b Wi fd e 25 474
32.2LPC R HFIR
Table 32.2
R4 iR
LPC_Delnit HLPCxaF 725 W B A H
LPC_|Init HRAELPC_InitStruct H145 i€ IS HAI 4610 SM L LPCX & 4745
LPC_Structlnit fELPC_InitStruct {14 — NS HIL A EIEA
LPC_Cmd i fe B K BELPCx A%
LPC_TriggerMode LPCxfil & 77 ik £
LPC_SetOverflowCounter W B LPCXA 80l o 8
LPC_GetOverflowCounter SRILPCXA R0 v it 8
LPC_SetCounter W ELPCxA Rl #l
LPC_GetCounter SRILLPCXAH UL v 4l
LPC_ITConfig fd BB K REAR 52 IILPCx HH Kt
LPC_GetFlagStatus SREUHE 52 LPCXII bR B AR A
LPC_ClearFlag TH R TR ELPCX IR B AR

32.3LPC B EEREER (ANSEESE BG5S I

LPC_Delnit
Table 32.3
R4 LPC_Delnit
BR £ 5 A void LPC_Delnit ( LPC_TypeDef* LPCx )
hee ik FLPCXZF A7 4 ¥ B A (H
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NS LPCx: i&#¥LPCAIi
iR [EE x
fiE P 7= 51

I* LPCEH A7 B AL */
LPC_Delnit(LPC);

LPC_lInit

Table 32.4
R4 LPC_Init
PR A Y void LPC_Init(LPC_TypeDef* LPCx,LPC_lInitTypeDef* LPC_InitStruct )
DhrettiR MRIELPC_InitStruct 145 7€ RIS EW U IMELPCX A 745
MANSH LPCx: i&#£LPCHMX
MANZ%2 LPC_InitStruct: #RZ5#LPC_InitTypeDef (354t & T 4MXLPCHIEL B 5 B
R [EME 7

LPC_InitTypeDef

LPC_InitTypeDef & X T 3 f}“sc32f1xxx_lpcounter.h”:
typedef struct
{
uint32_t LPC_INTATrigger;
uint32_t LPC_INTBTrigger;
uint32_t LPC_INTAOverValue;
uint32_t LPC_INTBOverValue;
uint32_t LPC_InitDir;
uint32_t LPC_DisDirEN;
} LPC_InitTypeDef;
LPC_INTATrigger

LPC INTALFHE/ TR EuE R, Sl Table 32.558 31X NS HU A A -

Table 32.5
LPC_INTATrigger iR
LPC_Trigger_Rising KB INTAS L —AS BTS2 — 5
LPC_Trigger_Falling R R INTAG I - — AR, 24—

LPC_INTBTrigger
LPC INTB_ LA/ R HEGERE, 2R Table 32.63K 151X AN B FT A 5 -

Table 32.6
LPC_INTBTrigger ik
LPC_Trigger_Rising B ZEINTBE I E—A EFRE, 7 — A
LPC_Trigger_Falling KEINTBS I E— AR, P24 — it

LPC_INTAOverValue
INTAR REL T Bt W E
LPC_INTBOverValue
INTAR REL T Bt W E

LPC_InitDir
WL T 1M % E, i Table 32.73 15X NS5 FTA BT -
Table 32.7

LPC_InitDir IR
LPC_INITDIR_Forward BOE WA T A IE R
LPC_INITDIR_Reversal BEWIE 77 7l R e

LPC_DisDirEN

07 [ H W Rk B, B F“ENABLE 5% “DISABLE”.

8 7w 191

/* M #5 LPC _InitStruct H & E 2 H0)i64LLPC */
LPC_InitTypeDef LPC_InitStruct;
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LPC_InitStruct.LPC_InitDir = LPC_INITDIR_Forward; //#]4577 7] )y 1E%%, 1E%1H NINTA_CNT, RE:it A

INTB_CNT

LPC_InitStruct.LPC_DisDirEN = ENABLE; //77 [ FE A RE, Bri 7 In it 4, AR INTA_CNTEE

INTB_CNT

LPC_InitStruct.LPC_INTATrigger = LPC_Trigger_Rising; // T+ it%k
LPC_InitStruct.LPC_INTBTrigger = LPC_Trigger_Rising; // T+ it%k
LPC_InitStruct.LPC_INTAOverValue = 0XA; //INTA CNT % H it %k
LPC_InitStruct.LPC_INTBOverValue = 0XA; //INTB_CNTi Hi %k
LPC_Init(LPC,&LPC_InitStruct);

LPC_Structinit

Table 32.8
PR LPC_Structlnit
PR B R Y void LPC_Structlnit ( LPC_InitTypeDef* LPC_InitStruct )
DyReftiik fLPC_InitStruct 1 & — NS H LR EHEA
WMAZH LPC_InitStruct: f&[a145#JLPC_InitTypeDef 14641, & 7 4M%XLPCHIEL & 135 B
IR BME 7
GEER

[* 48 LPC_InitStruct H )5 — AN SHEZ A EIEA ¥/
LPC_InitTypeDef LPC_InitStruct; I15E SLLPCHIUEAY 25 16 4
LPC_StructInit(&LPC_InitStruct);

LPC_Cmd
Table 32.9
A& LPC_Cmd
PREURTY void LPC_Cmd(LPC_TypeDef* LPCx,FunctionalState NewState)
ek ffiREEL#H K RELPCxAM &
NS4 LPCx: i&#¥LPCAI i
MNZSH2 NewState: LPCIIREIT /5501, " HU{EENABLE=DISABLE
IR [HHE G
15 FH 7481

[* LPC{#fg */

LPC_Cmd(LPC,ENABLE);

LPC_TriggerMode

Table 32.10
R4 LPC_TriggerMode
BRI KSR Y void LPC_TriggerMode ( LPC_TypeDef* LPCx, LPC_INTSEL_Typedef LPC_INTSEL,
LPC_Trigger_TypeDef Trigger _Mode)
Dy aeftik LPCxfil % 77 ik £
i NZH1 LPCx: i&FLPCAHIx
N2 LPC_INTSEL: i#&#LPCxifiE, INTASLINTB
MINSH3 Trigger_Mode: E#fi ki, EAIRECE TR
IR A o
LPC_INTSEL
IEFELPCxiliE, INTAEEINTB, ZjiTable 32.113K45 XA S 4 AT A -
Table 32.11
LPC_INTSEL ik
LPC_INTSEL_INTA HFELPCX A RO KIE T INTA
LPC_INTSEL_INTB HFELPCX A B K IE T INTB
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Trigger_Mode
WP AR, BT ECE TRy, 25 Table 3212315 X NS HUH A B 5L -

Table 32.12
Trigger_Mode iR
LPC_Trigger_Rising KENINTASCE INTB S| - —A B AR, PEA—AN 5
LPC_Trigger_Falling ROl BINTASLH INTB S R _E— A RBP4 — N5
PNk

[* B ELPC INTA L FH 14+
LPC_TriggerMode(LPC, LPC_INTSEL INTA, LPC_Trigger_Rising);

LPC_SetOverflowCounter

Table 32.13
PRI 4 LPC_SetOverflowCounter
PR R Y void LPC_SetOverflowCounter ( LPC_TypeDef* LPCx, LPC_INTSEL_Typedef
LPC INTSEL,uint8 t Counter)
DhRethiR W B LPCXH Uiy vH 0k 8
NS H1 LPCx: i&FELPCAHIMKX
NZ¥2 LPC_INTSEL: #&#LPCxifiE, INTAZKHINTB
NS Counter: 7 04 vH#l H1H
AL EN 7
LPC_INTSEL
EFELPCxiEIE, INTAEEINTB, Z[iTable 32.113K453 XA S HHI Fr AT A -
Counter
ARG T HE
S FH 7= 151):

I WELPC INTAEIE A RO TH 0k H E 90X0F ¥/
LPC_SetOverflowCounter (LPC, LPC_INTSEL_INTA,0xOF );

LPC_GetOverflowCounter

Table 32.14
R LPC_GetOverflowCounter
bR Y uint8_t LPC_GetOverflowCounter ( LPC_TypeDef* LPCx, LPC_INTSEL_Typedef
LPC INTSEL )
Ihiediik SRELLPCX A R0 i v #is {8
HWINSH LPCx: E#LPCH}M&
HWIANSH2 LPC_INTSEL: %&#LPCxifii&, INTAEZINTB
iR [E{E LPCxA &l s i+ i HiE
LPC_INTSEL
EFELPCXIEIE, INTAEFINTB, Z[Table 32.113 151X NS HM A Bt -
15 FH 7~ 1)

uint8_t OverflowCounter;
I* FRHLPC INTAEIE A ROLH TH i B */
OverflowCounter = LPC_ GetOverflowCounter (LPC, LPC_INTSEL_INTA);

LPC_SetCounter

Table 32.15
R4 LPC_SetCounter
oR £ S A void LPC_SetCounter ( LPC_TypeDef* LPCx, LPC_INTSEL_Typedef
LPC INTSEL,uint8 t Counter )
DIfedtiig W B LPCXH RO H vHUE
HIANSH LPCx: &#LPCHME
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WNSH2 LPC_INTSEL: #&#LPCxifi&, INTAEZINTB

WANZH3 Counter: AR H4{E

iR [ElE g

LPC_INTSEL
EFFLPCxiEIE, INTAEZINTB, [ Table 32. 1135 X NS EI T A b
Counter

B ROOAS T BUE .

15 FH 7~ 1)

[* % ELPC INTAIBIE A R0 it 5UE Ox0F */

LPC_SetCounter (LPC, LPC_INTSEL_INTA,0xOF);

LPC_GetCounter

Table 32.16
R4 LPC_GetCounter
BRI iR 7Y uint8_t LPC_GetCounter ( LPC_TypeDef* LPCx, LPC_INTSEL_Typedef LPC_INTSEL )
Ihie ik RELLPCXH AR TH4UE
HWINSH LPCx: E&#LPCH}ME
MNSH2 LPC_INTSEL: #%&#LPCxifi&, INTAEZINTB
IR [BE LPCxA Zu i #Mi
LPC_INTSEL
HEFLPCxIEIE, INTAEHINTB, ZTable 32.11345 XA S5 BTG i 7 -
A5 F 7= 131

uint8_t Counter;
I* FRILPC INTAEIE A BOL T E
Counter = LPC_ GetCounter (LPC, LPC_INTSEL_INTA);

LPC_ITConfig
Table 32.17
HH, LPC_ITConfig
BR 25 iR 7Y void LPC_ITConfig(LPC_TypeDef* LPCx,uint8_t LPC_IT,FunctionalState NewState)
DhaethiR fii e B R BEHE 22 ILPCxH b
HWIANSH LPCx: E&#LPCH}&
HWINSH2 LPC_IT: frfiaeal e LPCH Wik
NS NewState: LPCH Wi DhgeH /¢, FIHU{EENABLESDISABLE
IR [ElE y
LPC_IT
LPCH ik, Z: M Table 32.183451X NS5 (1 Fr g ik 7t
Table 32.18
LPC_IT Eiiipa
LPC_IT_INTEN T SR CPU ) g 12 il 37
LPC_IT_DIRIE 7 Te] kAR Hh B S0 e
LPC_IT_CAIE LPCA_CNT % t b i A e s
LPC_IT_CBIE LPCB_CNT 4 th v i e fir
LPC_IT_RFAIE INTAH A B 5 G AL
LPC_IT_RFBIE INTB#i N\ A R {5 R s
15 FH 7~ 1)

AT RIS SR CPURYRERE A7 [ B 2% rh 45 g/
LPC_ITConfig(LPC, LPC_IT_INTEN| LPC_IT_DIRIE, ENABLE);

LPC_GetFlagStatus
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Table 32.19
R4 LPC_GetFlagStatus
BR £ 5 Y FlagStatus LPC_GetFlagStatus(LPC_TypeDef* LPCx,LPC_Flag_TypeDef LPC_FLAG)
ThRefhik SRELIE SELPCX bR SR ZS
NS LPCx: E#LPCHME
N2 LPC_FLAG: EFLPCHIbRENL
A EILEN LPC FLAG PR A
LPC_FLAG
EFELPCIIbR &AL, Sl Table 32.203K 5 X AN S i A K A «
Table 32.20
LPC_FLAG R
LPC_FLAG_FLIPIF 77 e B br S AT
LPC_FLAG_DIRIF AR, Rk, WEAEE1K&IE0
LPC_FLAG_CAIF LPCATT % H b AL
LPC_FLAG_CBIF LPCB -4 Hi b & A7
LPC_FLAG_RFAIF INTA%ANAT SO I B b5 5 A7
LPC_FLAG_RFBIF INT B N\ A B0 Aar il 21 i b AL

il P 7R 491

* K7 [ E AR SR E 55
FlagStatus LPC_Status;
LPC_Status = LPC _GetFlagStatus (LPC, LPC_FLAG_FLIPIF);

LPC_ClearFlag

Table 32.21
FEIE LPC_ClearFlag
BR 5 5 A void LPC_ClearFlag(LPC_TypeDef* LPCx,uint8_t LPC_FLAG)
Dy aeftiik TERBRTR € LPCX IR EADIRAS
NS LPCx: i&FELPCAIX
HWINSH2 LPC _FLAG: LPCI#rENL, & LTELPC_Flag_TypeDef+
i [E 7
LPC_FLAG

EFELPCIIbR 4L, S Table 32.20K 31X NS HIM BT A Lt -

it P 7= 1)

I* JER T B AR AT+
LPC_ClearFlag (LPC, LPC_FLAG_FLIPIF);

32.4 ZZA R B

volatile FlagStatus LPC_INTAFlag = RESET;
volatile FlagStatus LPC_INTBFlag = RESET;

void LPC_Example_Function(void)

{

GPIO_InitTypeDef GPIOInit_PD00_Struct;
GPIOInit_PD00_Struct.GPIO_Pin = GPIO_Pin_0 | GPIO_Pin_1;
GPIOInit_PDO00_Struct.GPIO_Mode = GPIO_Mode_IN_PU;
GPIOInit_PDO00_Struct.GPIO_DrivelLevel = 0;
GPIO_Init(GPIOD,&GPIOInit_PDO00_Struct);
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RCC_APB1Cmd(ENABLE);
LPC_InitTypeDef LPC_InitStruct;
LPC_Structnit(&LPC_InitStruct);

LPC_InitStruct.LPC_InitDir = LPC_INITDIR_Forward;

HWIGE T MR IER:, IER 1N INTA_CNT, &#:iF A INTB_CNT
LPC_InitStruct.LPC_DisDirEN = ENABLE;

1175 TV B AR, BR T A1 THEG A AN RN INTA_CNT 2% INTB_CNT
LPC_InitStruct.LPC_INTATrigger = LPC_Trigger_Rising; I EFH T
LPC_InitStruct.LPC_INTBTrigger = LPC_Trigger_Rising; I EFH 5
LPC_InitStruct.LPC_INTAOverValue = 0XA; /INTA_CNT i H 1%k
LPC_InitStruct.LPC_INTBOverValue = 0XA,; //INTB_CNT i H %k
LPC_Init(LPC,&LPC_InitStruct);

LPC_ITConfig(LPC,LPC_IT_INTEN | LPC_IT_CBIE | LPC_IT_CAIE,ENABLE);//FF J& 117
NVIC_EnableIRQ(LPC_IRQnN);

LPC_Cmd(LPC,ENABLE);

while(1)
{
printf("Enter STOP mode\r\n");
PWR_EnterSTOPMode(PWR_STOPEntry_WFE);
printf("Exit the STOP mode\r\n");
if(LPC_INTAFlag != RESET)
{
LPC_INTAFlag = RESET;
printf("INTA Wake up the STOP mode\r\n");
}
if(LPC_INTBFlag != RESET)
{
LPC_INTBFlag = RESET;
printf("INTB Wake up the STOP mode\r\n");
}
uint32_t delay_time=10000;
while(delay_time--);

void LPC_Example_IRQHandler(void)
{
if(LPC_GetFlagStatus(LPC,LPC_FLAG_FLIPIF) != RESET) // 75 [a) 8% s E AL
{
LPC_ClearFlag(LPC,LPC_FLAG_FLIPIF);

}
if(LPC_GetFlagStatus(LPC,LPC_FLAG_DIRIF) != RESET) /75 MR &AL
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{

}
else
{
}
if(LPC_GetFlagStatus(LPC,LPC_FLAG_CAIF) != RESET) //LPCA 1% i b5 47
{
LPC_ClearFlag(LPC,LPC_FLAG_CAIF);
LPC_INTAFlag = SET;
}
if(LPC_GetFlagStatus(LPC,LPC_FLAG_CBIF) != RESET) //LPCB {1 ¥ H b5 & 47
{
LPC_ClearFlag(LPC,LPC_FLAG_CBIF);
LPC_INTBFlag = SET;
}
if(LPC_GetFlagStatus(LPC,LPC_FLAG_RFAIF) != RESET)/INTA % N5 R0 45 A6 2 i) bR 25 A7
{
LPC_ClearFlag(LPC,LPC_FLAG_RFAIF);
}
if(LPC_GetFlagStatus(LPC,LPC_FLAG_RFBIF) != RESET)//INTB % N5 R0 45 460 2 i) bR 25 A7

{
LPC_ClearFlag(LPC,LPC_FLAG_RFBIF);

Page 231 of 302 V1.9.0
http://www.socmcu.com



S)SinOne $E5ESC32 A 5 ARM Cortex-M0+ MCUIE B Fl
33 LPD [ {4 i %

$%£ICSC32L14XX. SC32R807 R M N AL EI M B Eg (LPD) , WileJf B EVDD, ¥ H5LPDI IR E
VLPDR{E 347 EL§5¢

33.1LPD Fas4H

F70SC32L14XX. SC32R807 R FILPD# (7 #s45#), LPC_TypeDef, 7 3C1“sc32L14xx.h"8“sc32r807.h" /1 5E X

/I
typedef struct

__lO uint32_t LPD_CON;
__lO uint32_t LPD_IDE;
} LPD_TypeDef;

LPC #HAFes#i%

Table 33.1
A Eipu
LPD_CON LPDH% #2517 2%
LPD_IDE LPD W {5 5 77 A7 2%
33.2LPD [ FE R $iFIE
Table 33.2
BRI 4 Eiipu
LPD_Delnit P LPDX 77 f7 # W BN BAH
LPD_Cmd i e ok # K GELPDX AN &
LPD_VLPDConfig LPDx /PR H R AL 15 B
LPD_ITConfig ff G K BE4R & [FILPDxH I8
LPD_GetFlagStatus FREUH & LPDX I bR EADIRAS
LPD_ClearFlag 445 E LPDX bR E AR A
33.3LPD EHERIEMR ANSEESELEASHIMESE)
LPD_Delnit
Table 33.3
A& LPD_Delnit
PREURTY void LPD_Delnit ( LPD_TypeDef* LPDx )
DhaettiR i LPDx 7 7 a5 ¥ B A HVE
LETPNE 2 LPDx: &#LPD4M &
iR [E{E y
15 FH 7~ 1)
I* LPDZ5 f7 2 2 AL */
LPD_Delnit(LPD);
LPD_Cmd
Table 33.4
¥4 LPD_Cmd
bR £ S A void LPD_Cmd ( LPD_TypeDef* LPDx, FunctionalState NewState )
et fif BB K BELPDXx A 4
LN LPDx: &#LPD}&
HMANZH2 NewState: LPDYjEE Ja/5%H], W HU{EENABLEEDISABLE
IR [EA T
f5 FH 7= 151
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/* LPDfigE */
LPD_Cmd(LPD,ENABLE);

LPD_VLPDConfig

Table 33.5
FH, LPD_VLPDConfig
PR H R Y void LPD_VLPDConfig (LPD_TypeDef* LPDx, LPD_IS_TypeDef LPD_VLPD )
hie ik LPDx[ ] PR L R RS A7 15
mANSH1 LPDx: #%&#LPD4MA
WANSH2 LPD_VLPD: LPDI]BR H EARSf7iEF%
IR [FlfE G
LPD_VLPD
LPD[JFR B B AGA7 2 £, S Table 33.63K 15X AN S H A 1k 52 -
Table 33.6
LPD_VLPD Hik
VLPD_1_85V_typ LPDIJFR HL N 1.85V
VLPD 2 _05V_typ LPDIJFR HLF 42.05V
VLPD_2 25V _typ LPDIJFR HL H H2.25V
VLPD_2 45V _typ LPDIJFR HL 1 h2.45V
VLPD 2 _65V_typ LPDIJFR HLF H2.65V
VLPD 2 85V _typ LPDIJFR HLF 42.85V
VLPD_3_05V_typ LPDIJBR B 43.05V
VLPD_3 25V _typ LPDIJFR B 43.25V
15 FH 7~ 1)

/* % B LPD IR #1 % 43.05V */
LPD_VLPDConfig (LPD, VLPD_3_05V_typ):

LPD_ITConfig
Table 33.7
R4 LPD_ITConfig
R 5 7Y void LPD_ITConfig ( LPD_TypeDef* LPDx, uint16_t LPD_IT, FunctionalState NewState )
hfedhik i RE L 2k AEE 2 [FILPDxH B
WANSH LPDx: E&#FLPDAM&
HWANZH2 LPD_IT: feffiaesliss JkaeLPD Wik
HINSH3 NewState: LPDH Wi Zh&EIT JE /5%, FIHUEENABLESDISABLE
IR [HE o
LPD_IT
LPD Wi+, ZHTable 33.83K XM SHIFTAH AL 17
Table 33.8
LPD_IT ik
LPD_IT_INTEN g sk CPUId Ag 28 A
i R 11

[T FF W id sk CPUIfH RE*/
LPD_ITConfig(LPD, LPD_IT_INTEN, ENABLE);

LPD_GetFlagStatus

Table 33.9
PR £ 44 LPD_GetFlagStatus
BR 25 iR 1Y FlagStatus LPD_GetFlagStatus ( LPD_TypeDef* LPDx, uint32_t LPD_FLAG )
et FRELHE € LPDXHI AR & AR A
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LN LPDx: i&#¥LPD4MX
HWANZ%2 LPD_FLAG: IEHLPDIFREN.
IR A LPD _FLAG MR
LPD_FLAG
EFELPDIAR ELL, S Table 33. 1035 XA S HU T A 17 -
Table 33.10
LPD_FLAG it
LPD_Flag_LPDOF LPDIRZS br &7
LPD_Flag_LPDIF LPDH Wi sk pr &
8RB

I KELPDIRSHR G E 57
FlagStatus LPD_Status;
LPD_Status = LPD_GetFlagStatus (LPD, LPD_Flag_LPDOF);

LPD_ClearFlag

Table 33.11

PRI 44 LPD_ClearFlag
BRI A S Y void LPD_ClearFlag ( LPD_TypeDef* LPDx, uint32_t LPD_FLAG )
TRk T K45 SE LPDX bR S AR S
MANZH1 LPDx: E&#FLPDAM&
HANSH2 LPD _FLAG: LPDfi#rEfL, & XTELPD_FLAG_TypeDef+
IR [FfE 7

LPD_FLAG

EFELPDI bR &AL, 1% Table 33.103K 731X NS HU TG B -

(R

I* TEFRLPD H W iE SR bR & */
LPD_ ClearFlag (LPD, LPD_Flag_LPDIF);

33.4 AR A B

void LPD_Example_Function(void)

{
RCC_APB2Cmd(ENABLE); //LPD 4} H:#i7E APB2 B}l |-
GPIO_InitTypeDef GPIO_InitStruct; //5& X GPIO ¥4k 4k 45 ¥y i 7% &
I* PC5 BB et */
GPIO_InitStruct. GPIO_Pin = GPIO_Pin_5;
GPIO_InitStruct. GPIO_Mode = GPIO_Mode OUT_PP;
GPIO_Init(GPIOB, &GPIO_InitStruct);
I* PC6 & & st */
GPIO_InitStruct. GPIO_Pin = GPIO_Pin_6;
GPIO_InitStruct. GPIO_Mode = GPIO_Mode_OUT_PP;
GPIO_Init(GPIOB, &GPIO_InitStruct);

GPIO_ResetBits( GPIOB, GPIO_Pin_6);

LPD_VLPDConfig(LPD,VLPD_3_05V_typ);
NVIC_EnablelRQ(LPD_IRQn);
LPD_[TConfig(LPD,LPD_IT_INTEN,ENABLE);
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LPD_Cmd(LPD,ENABLE);

while(1)

{
if(LPD_GetFlagStatus(LPD,LPD_Flag_LPDOF))
{

GPIO_ResetBits( GPIOB, GPIO_Pin_5);

}

else
{
GPIO_SetBits( GPIOB, GPIO_Pin_5);
}
}
}

void LPD_Example_LPDIRQHandler(void)
{

GPIO_SetBits( GPIOB, GPIO_Pin_6 );
LPD_ClearFlag(LPD,LPD_Flag_LPDIF);

}
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34 RTC [E R ¥

FEICSC32L14XX. SC32R807 R 41 W AR — AN S2 iy i AP ER (fRIFRRTC) , RTC&— ML fBCD & i 28/t
Bgs, AIHRALEAG AT R AR R AP T RE RO B AR H T .

34.1RTC HHFHBEH

% I6SC32L14XX. SC32R807 A SIRTCH a4, RTC _TypeDef, 7E X fF“sc32L14xx.h"Fl“sc32r807.h" 1 5E X
R
typedef struct

2 ITSC32Z F ARM Cortex-M0+ MCU 44 4 F F 4

__ 10O uint32_t RTC_CON;
__10uint32_t RTC_CFGQ;
__ 10 uint32_t RTC_CFGHT;
__lO uint32_t RTC_ALARM;
__ 10 uint32_t RTC_STS;

} RTC_TypeDef;

RTCA A7 # £ 4%
Table 34.1
AT iR
RTC_CON RTCH %7 17 4%
RTC_CFGO RTCHL & % /7950
RTC_CFG1 RTCHL & 75 1745 1
RTC_ALARM RTC &1 i5 B 27 47 %
RTC_STS RTChr & T A74%
34.2RTC [E#FPE R HFIR
Table 34.2
RTC_Delnit W RTCOXE 748 W B N A H
RTC_Init HRAERTC_InitStruct H45 72 IS EWT 410 SMERTCXZF 4745

RTC_Structlnit fERTC_InitStruct H {15 — NS HIL A EHIEA

RTC_SetDate WERTCxH

RTC_SetTime ¥ B RTCxI ]
RTC_SetAlarm BEERTCX &

RTC_GetDate FRELRTCx H 1

RTC_GetTime SREURTCxH [A]

RTC_ITConfig R B K B4R E RTCxH
RTC_SetCT T B ] 5 S 9 Tk ()

RTC_GetFlagStatus

FRUUHR 7 RTCX bR S AR

RTC_ClearFlag

T AR € RTCx bR E AR

34.3RTC EFEREHF (ANSEHESHEBAESHHMET)

RTC_Delnit
Table 34.3
BRI 44 RTC_Delnit
bR £ S A void RTC_Delnit (RTC_TypeDef* RTCx )
Difedtiik HRTCXH A7 45 W B A 1H
WA RTCx: #&#RTCHME
IR [FE y
s =151
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I* RTCH A4 B AL */
RTC_Delnit(RTC);

RTC_Init

Table 34.4
HH 4 RTC_Init
PR R A void RTC_Init (RTC_TypeDef* RTCx, RTC_InitTypeDef* RTC_InitStruct )
ThREfA RIERTC_InitStruct H118 & S HAI MM ERTCOXFF 74+
LN = RTCx: IE#RTCAHME
WANSH2 RTC_InitStruct: f51A145#RTC_InitTypeDef HIf&4t, & TAMXRTCHIEL B15H
IR [FlfE 7

RTC_InitTypeDef

RTC_InitTypeDef & X T3 #f“sc32f1xxx_rtc.h”:
typedef struct

uint32_t RTC_AMPM;
uint32_t RTC_RTCSEL;
} RTC_InitTypeDef;

RTC_AMPM
RTC/M ARG K E, ZTable 34.535K 13X NS HUMPTIH KA -
Table 34.5
RTC_AMPM A
RTC_HourFormat12 12 /N RS
RTC_HourFormat24 24/NiF 250
RTC_RTCSEL
RTCH £k, 2 Table 34.6345 X NS BT A 1 i
Table 34.6
RTC_RTCSEL iR
RTC_ClockSource_NON Joif e, BISC AIRTCH £
RTC_ClockSource LXT IEPELXT ARTCH £ 5
8 7l

I* 1R 4 RTC_InitStruct 148 & M HHIUHLRTC */
RTC_InitTypeDef RTC_InitStruct; /5 X RTCHIUH1k 45 1A AL &

RTC_InitStruct. RTC_RTCSEL = RTC_ClockSource_LXT; //RTCikFHf 4P JEHLXT
RTC_InitStruct. RTC_AMPM = RTC_HourFormat24; //24 /]l ]
RTC_Init(RTC,&RTC_InitStruct);

RTC_Structinit

Table 34.7

A& RTC_Structlnit
bR £ S A void RTC_Structinit ( RTC_InitTypeDef* RTC _|InitStruct )
Dhefhid fIRTC_InitStruct # ({1 — NS HIZ A EHIEA
WANSH RTC_InitStruct: #E[HZ5#RTC InitTypeDef (454, & T AMXRTCHIA B 5 H
I [El4E 7

8 R

/* 4 RTC_InitStruct o (5 — AN S8R A [EIHE N ¥/

RTC_InitTypeDef RTC_InitStruct; I15E XRTCHIIRA L5 # 1&

RTC_Structnit(&RTC_InitStruct);

RTC_SetDate
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Table 34.8
R4 RTC_SetDate
BR £ 5 Y void RTC_SetDate ( RTC_TypeDef* RTCx, RTC_DateTypeDef* RTC_Date )
Dife stk BWERTCxH
HIANSH RTCx: #&#HRTCH}ME
MAZH2 RTC_Date: f&[145#RTC_DateTypeDeffJfa%l, & TRTCH MW EMWEEE L
IR [FlfE .

RTC_DateTypeDef

RTC_DateTypeDef & X T 3 f“sc32f1xxx_rtc.h”:
typedef struct

{
uint32_t RTC_YEAR;

uint32_t RTC_MONTH,;
uint32_t RTC_WEEK;
uint32_t RTC_DAY;
} RTC_DateTypeDef;
RTC_YEAR

E A RE .

RTC_MONTH

i BE s E

RTC_WEEK

FTH U B .

RTC_DAY

Hit- B i E

S FH 7= 151):

[* #R #5 RTC_DatelnitStruct 14 & KIS HHIIE H I E */
RTC_DateTypeDef RTC_DatelnitStruct;
RTC_DatelnitStruct.RTC_YEAR = 25; //2025%F
RTC_DatelnitStruct. RTC_MONTH =7; //7 H
RTC_DatelnitStruct. RTC_WEEK =2; //2#—
RTC_DatelnitStruct. RTC_DAY =1; /1=
RTC_SetDate(RTC,&RTC_DatelnitStruct);

RTC_SetTime

Table 34.9
A& RTC_SetTime
bR £ S A void RTC_SetTime ( RTC_TypeDef* RTCx, RTC_TimeTypeDef* RTC_Time )
Dhfedtiik B RTCxH 4]
LPNE 2l RTCx: &#ERTCHMK
MANZ%2 RTC_Time: f5A45#RTC_TimeTypeDeff454l, & 7 RTCH 8] 1% & i B (5 2
IR EE o

RTC_TimeTypeDef

RTC_TimeTypeDef 5& X T 3 f4“sc32f1xxx_rtc.h”:
typedef struct

uint32_t RTC_HOUR,;
uint32_t RTC_MIN;
uint32_t RTC_SEC;
} RTC_TimeTypeDef;
RTC_HOUR

AN R

Page 238 of 302 V1.9.0
http://www.socmcu.com




S)SinOne $5ESC32 25 ARM Cortex-M0+ MCU B £ 22 F F 4

RTC_MIN

P BUE B E .

RTC_SEC

Pt HUE B E .

it 7 491

I* # 45 RTC_TimelnitStruct H148 & 1S HAI 4G i 8] 5 E */
RTC_TimeTypeDef RTC_TimelnitStruct;
RTC_TimelnitStruct. RTC_HOUR = 9; //9
RTC_TimelnitStruct. RTC_MIN = 0; //0%
RTC_TimelnitStruct.RTC_SEC =0; //0f}
RTC_SetTime(RTC,&RTC_TimelnitStruct);

RTC_SetAlarm

Table 34.10
R4 RTC_SetAlarm
PR R void RTC_SetAlarm ( RTC_TypeDef* RTCx, RTC_AlarmTypeDef* RTC_Alarm )
oIl iipay W B RTCxIi
MAZH RTCx: #EFRTCHMK
MAZH2 RTC_Alarm: #&m45#RTC_AlarmTypeDef(fifatt, 7 7 RTCIH & i% & M &5 5
R [A{E x

RTC_AlarmTypeDef

RTC_AlarmTypeDef & X T 3 ff“sc32f1xxx_rtc.h”:
typedef struct

uint32_t RTC_Alarm_WW;

uint32_t RTC_Alarm_WH;

uint32_t RTC_Alarm_WM;
} RTC_AlarmTypeDef;
RTC_Alarm_WW
(TR I=Y N e
RTC_Alarm_WH
] /NI P
RTC_Alarm_WM
I e A3
S FH 7~ 151
I* R4 RTC_AlarmlnitStruct H8 & 1 ZE04a 1 B i & */
RTC_AlarmTypeDef RTC_AlarmInitStruct; /% & [ &
RTC_AlarminitStruct.RTC_Alarm_WW = RTC_Alarm_Wednesday | RTC_Alarm_Thursday; // 2 =. 2#I
RTC_AlarminitStruct. RTC_Alarm_WH = 12; /12
RTC_AlarmInitStruct.RTC_Alarm_WM = 0; //04}
RTC_SetAlarm(RTC,&RTC_AlarmInitStruct);

RTC_GetDate

Table 34.11

R4 RTC_GetDate
bR £ S A void RTC_GetDate ( RTC_TypeDef* RTCx, RTC_DateTypeDef* RTC_Date )
DhettiR FHRTCx H i
HNSH RTCx: &FFRTCAHIKX
WNSH2 RTC_Date: f5[A45#RTC_DateTypeDeffJf5%t, & TRTCHIER
AL e X

s =151

* 32 B H A 2 45 #) /4 RTC_DateTypeDef */
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RTC_DateTypeDef RTC_Date Read;
RTC_GetDate(RTC,&RTC_Date_Read);

RTC_GetTime
Table 34.12
R4 RTC_GetTime
BR £ 5 Y void RTC_GetTime ( RTC_TypeDef* RTCx , RTC_TimeTypeDef* RTC_Time )
Dhaeftid FRELRTCxI ]
HIANSH RTCx: #&#HRTCH}ME
HMANSH2 RTC_Time: f&IAI45#RTC_TimeTypeDefiJf&%t, 7 T RTCH {5 E
IR [FlfE 7
18 7Rl

/* 52 B H 3 45 #4) /& RTC_TimeTypeDef */
RTC_TimeTypeDef RTC_Time_Read;
RTC_GetTime(RTC,&RTC_Time_Read);

RTC_ITConfig
Table 34.13
PR 4 RTC_ITConfig
R 5 A void RTC_ITConfig ( RTC_TypeDef* RTCx, uint16_t RTC_IT, FunctionalState
NewsState )
Theedtiik firRe B K BE T FIRTCxH B
AN RTCx: i&#FRTCHME
MANSH2 RTC_IT: feffiaesis & aeRTCH Wik
HINZH3 NewState: RTCHWiZhEe /2 H], A HU{EENABLEEDISABLE
A EIL(EN 7
RTC_IT
RTCH Wik, 2 Table 34.143k 453X NS HHI A B -
Table 34.14
RTC_IT ik
RTC_IT_INTEN HrIkriE sk CPU I A 2 il iz
RTC_IT_WALIE (] b o W 58 A% ) 7
8 7Rl

PFTFF R i sk CPURKISE B A ) £k b W5 i */
RTC_ITConfig(RTC, RTC_IT_INTEN| RTC_IT_WALIE, ENABLE);

RTC_SetCT
Table 34.15
B RTC_SetCT
bR £ S A void RTC_SetCT ( RTC_TypeDef* RTCx, RTC_CT_TypeDef RTC_CT)
Dhredthid VB[] A S s [R]
WS RTCx: &#ERTCHMK
MANZS%2 RTC_CT: [&]5& J&l i o W inf () 152 B
IR EE 7
RTC_CT
52 JE e TN [A) 2 B, B Table 34.163875 X NS5 B Bl
Table 34.16
RTC_CT ik
RTC_CT_None AN FH T2 5E S 5 v W 1y e

RTC_CT_0_5Second

0.5 Bk (5 REmFED

RTC_CT_1Second

11— (5#ZmERD
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RTC_CT_1Minute

1 b —xk CiEor b 00 A0)

RTC_CT_1Hour

1 /NI — IR R/ 00 73 00 #4)

RTC_CT_1Day

1 H— (24/if iy % H Y 00 £ 00 43 00 72,
12/ A% H i AM12 B 00 43 00 F5)

RTC_CT_1Month

1A —k Q4a/NrrIF A/ AR 1 H 4 00 & 00
55 00 #, 12/hwf il o H 1 H 212 | 00 43 00
)

it 7= 51
PSP — IR T/

RTC_SetCT(RTC,RTC_CT_1Second);

RTC_GetFlagStatus

Table 34.17
R RTC_GetFlagStatus
BRI A Y FlagStatus RTC_GetFlagStatus ( RTC_TypeDef* RTCx, RTC_FLAG_TypeDef
RTC FLAG)
TRk SREUSE 5E RTCX bR E AR ZS
MANSH RTCx: i&#RTCHMX
MANZ%2 RTC_FLAG: #E#FRTCHIbREN
IR [Al RTC_FLAG HI#PRE
RTC_FLAG
EFERTCHIbR &AL, ZPiTable 34. 183K X AN SHU FT AT 1K 52 -
Table 34.18
RTC_FLAG Rk
RTC_Flag RTCCTIF S JE B TP bR T
RTC_Flag_WALIF I Bk A A7

it P 7= 1)

* R AR AR EAL IR E 5 S Y
FlagStatus RTC_Status;
RTC_Status = RTC_GetFlagStatus (RTC, RTC_Flag_RTCCTIF);

RTC_ClearFlag

Table 34.19
R4 RTC_ClearFlag
BR 5 5 A void RTC_ClearFlag(RTC_TypeDef* RTCx,uint8_t RTC_FLAG)
etk BB TR ERTCX bR AR A
NS H1 RTCx: IE#FRTCAHMX
MANSH2 RTC_FLAG: RTCtrEAL, € XAERTC_FLAG_TypeDeft:
i [AME y
RTC_FLAG

EFERTCIIFRENSL, 24 Table 34.183R 83X AN S5 G B 0L -

15 FH 7~ 1)

1% TR E FE A W bR AL+
RTC_ClearFlag (RTC, RTC_Flag_RTCCTIF);

34.4 ZE ARG

RTC_DateTypeDef RTC_Date Read;
RTC_TimeTypeDef RTC_Time_Read;

void RTC_Example_Function(void)
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{

RCC_APB2Cmd(ENABLE); //RTC 4h ¥+ 7E APB2 B4 I
RTC_InitTypeDef RTC_InitStruct; /€ X RTC #J4a4k 45 )& A &
I* SERAR R IRAL ¢

RTC_Structlnit(&RTC_InitStruct);

I* {fifig RTC fHh */

I gE LXT

RCC_Unlock(0OxFF);

RCC_LXTCmd(ENABLE);

RTC_InitStruct. RTC_RTCSEL = RTC_ClockSource_LXT; //[RTC & #R} 4 JE LXT
RTC_InitStruct. RTC_AMPM = RTC_HourFormat24; //24 /Nt il
RTC_Init(RTC,&RTC_InitStruct);

RTC_DateTypeDef RTC_DatelnitStruct;
RTC_DatelnitStruct. RTC_YEAR = 25; //2025 £
RTC_DatelnitStruct RTC_MONTH =7; //7 H
RTC_DatelnitStruct. RTC_WEEK = 2; //E2#—
RTC_DatelnitStruct RTC_DAY =1; /1 %5
RTC_SetDate(RTC,&RTC_DatelnitStruct);

RTC_TimeTypeDef RTC_TimelnitStruct;
RTC_TimelnitStruct.RTC_HOUR = 9; //9 K}
RTC_TimelnitStruct. RTC_MIN = 0; //0 %
RTC_TimelnitStruct. RTC_SEC =0; //0 ¥
RTC_SetTime(RTC,&RTC_TimelnitStruct);

RTC_AlarmTypeDef RTC_AlarminitStruct; //i% & [l £

RTC_AlarminitStruct.RTC_Alarm_WW = RTC_Alarm_Wednesday | RTC_Alarm_Thursday; /£ =. 2
RTC_AlarmInitStruct.RTC_Alarm_WH = 12; //12 &}

RTC_AlarmInitStruct. RTC_Alarm_WM = 0; //0 43

RTC_SetAlarm(RTC,&RTC_AlarmInitStruct);

NVIC_EnablelRQ(RTC_IRQn);
RTC_ITConfig(RTC,RTC_IT_WALIE,ENABLE); // il f i i fig
RTC_ITConfig(RTC,RTC_IT_INTEN,ENABLE); // & th Ik fd &
RTC_SetCT(RTC,RTC_CT_1Second); //1s F=4— & H i

while(1)
{
printf("iE N\ STOP #=! \r\n");
PWR_EnterSTOPMode(PWR_STOPEntry_ WFE);

T1SEER H SR 8]
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RTC_GetDate(RTC,&RTC_Date_Read);

RTC_GetTime(RTC,&RTC_Time_Read);

printf("\r\n Text! \r\n");

printf("%.2d-%.2d-%.2d-%.2d\r\n", 2000 + RTC_Date Read.RTC_YEAR,RTC_Date Read.RTC
MONTH,RTC_Date Read.RTC_DAY,RTC_Date Read.RTC_WEEK);
printf("%.2d:%.2d:%.2d\r\n", RTC_Time_Read.RTC_HOUR,
RTC_Time_Read.RTC_MIN,RTC_Time_Read.RTC_SEC);

void RTC_Example_RTCHandler(void)

{

if(RTC_GetFlagStatus(RTC,RTC_Flag_WALIF) == SET)

{

printf("\r\n RTC INTERRUPT WAIF Text! \r\n");

RTC_ClearFlag(RTC,RTC_Flag_WALIF);//i& WALIF ¥z &

}

if(RTC_GetFlagStatus(RTC,RTC_Flag_RTCCTIF) == SET)

{

RTC_ClearFlag(RTC,RTC_Flag RTCCTIF); //i& RTCCTIF t5 i

TS AN ]

RTC_GetDate(RTC,&RTC_Date_Read);

RTC_GetTime(RTC,&RTC_Time_Read);

printf("%.2d-%.2d-%.2d-%.2d\r\n", 2000 + RTC_Date_Read.RTC_YEAR,RTC_Date_Read.RTC_
MONTH,RTC_Date_Read.RTC_DAY,RTC_Date_Read.RTC_WEEK);
printf("%.2d:%.2d:%.2d\r\n", RTC_Time_Read.RTC_HOUR,RTC_Time_Read.RTC_MIN,RTC_Time_Read.
RTC_SEC);

printf("\r\n RTC INTERRUPT RTCCTIF Text! \r\n");

}

}
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FEIUSCI2L14XX R HI N B 15 B R 2 142 1 25 (Smart Card controller)?: T ISO/IEC 7816-34x4fE, Al @it £k 47
J\GLECHE B AT IR, AR I GPIO S IR Y BE R AL DI REAE BE R AN h B -

35.1 SmartCard FFR4EH

FEITCSC32L14XX A 4SmartCard & 7724454, Smart_Card_TypeDef, 7E X fF“sc32L14xx.h" i 5E XA
typedef struct

2 ITSC32Z F ARM Cortex-M0+ MCU 44 4 F F 4

__ 1O uint32_t SCO_CON;
__ 1O uint32_t SCO_STS;
__lO uint32_t SCO_BAUD;
__lO uint32_t SCO_DATA,;
__lO uint32_t SCO_IDE;

} Smart_Card_TypeDef;

SmartCardai {7 #5 # k%

Table 35.1
AL iR
SCO_CON SmartCard#% il 77 17 #%
SCO0_STS SmartCard#s & 75 17 2%
SC0_BAUD SmartCard B Fr 2 L B 25 77 4
SCO_DATA SmartCard % ¥ 27 77 #%
SCO_IDE SmartCard ! Wi {¥ it 75 17 2%

35.2 SmartCard [FE{4FE R EF%&

Table 35.2

R4 Eiia

Smart_Card_Delnit ¥ Smart_Card %5 /7 2% ¥ B N A E

Smart_Card_|Init HRHESC_InitStruct 45 & 1 ZHWI 464641 % Smart_Card 27 /7 2%
Smart_Card_Structlnit HESC_InitStruct (1) B — NS HHL B A [HIEA
Smart_Card_Cmd {FREE# K GESmart_Card#h ik

Smart_Card_CKEN_Cmd Smart_Card s &4 H 1# g

Smart_Card_TREN_Cmd Smart_Card & %30 f# G

Smart_Card_BaudConfig Smart_Card R it &

Smart_Card_BaudStructinit

f1SC_BaudInitStruct ™ )& — NS LA EHIEA

Smart_Card_SendData

Bt 4 Smart_Card & i%— N HdiE

Smart_Card_ReceiveData

iR [5]38 3 Smart_ Card it B2 4

Smart_Card_PinRemapConfig

Bic. & Smart_Card & JIA0 1t 2 ik 5

Smart_Card_ITConfig

fi REENH K RESR A€ ) Smart_Card T iy

Smart_Card_GetFlagStatus

$RHLE 5E Smart_Card (R EARAS

Smart_Card_ClearFlag TERRE E Smart_Cardfkr EARA

35.3 SmartCard [E{F EREHFRE (ANSEFESFERGR SR

Smart_Card_Delnit

Table 35.3
R4 Smart_Card_Delnit
BR 25 iR 7Y void Smart_Card_Delnit ( Smart_Card_TypeDef* SCx )
DR ¥ Smart_Card 77 1745 W B N EVE (A
MASH SCx: ##Smart_Card¥hi%
IR [FE o
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i FH 7R 491

/[* Smart_Card & fZ 28 =2 A1 */
Smart_Card_Delnit(Smart_Card);

Smart_Card_Init

Table 35.4

EepvE Smart_Card_Init

bR 25 iR 7Y void Smart_Card_Init ( Smart_Card_TypeDef* SCx, SmartCard_InitTypeDef*
SC_InitStruct )

DhRetthiR HRAESC_InitStruct 15 5E K S HI 464k 7% Smart_Card a7 17 #%

MANSH SCx: #&FSmart_Card#hi%

MANSH2 SC_InitStruct: f&[H45#)SmartCard_InitTypeDef ()354t, 14 T 4% Smart_Cardfffic &
%‘1%‘

IR [BE G

SmartCard_InitTypeDef
SmartCard_InitTypeDef & 3T 3 f4“sc32f1xxx_smartcard.h”:

typedef struct
{

uint32_t SC_Parity;
uint32_t SC_TransReadError;
uint32_t LPC_ SC_EncodeMethod;
uint32_t LPC_ SC_ErrorETU;
uint32_t LPC_ SC_TransReceEn;
uint32_t LPC_ SC_ClockOutEn;

} SmartCard_InitTypeDef;

SC_Parity
BRI R, ZHTable 35.558 43X NS HUK T 7 i .
Table 35.5
SC_Parity iR
SC_PCS_NoneParity N L
SC_PCS_EvenParity AR

SC_TransReadError

Bl ORI B FUR P, 2B Table 35.63R151X AN Z KU1 T 5

Table 35.6
SC_TransReadError ik
SC_TRER_SetITFlag REG A, BERE AP WhR SN
SC_TRER_LowLevelACK B R A o R IE — MR RS, RIEH
5 PR B P 2 o R B

SC_EncodeMethod

gt 7 Az, S Table 35.73R4F1X NS HIN AT A BT .

Table 35.7
SC_EncodeMethod ik
SC_CONS_Positive IEmZ)5E, LSBfEH, 1EZ4EH-
SC_CONS_Negative I Z)5E, MSBEH, IZHHF

SC_ErrorETU

Stop X Error Signal K Eik#¢, Z[#Table 35.83k153 X NS EIFTH K 5 .

Table 35.8
SC_ErrorETU ik
SC_ERS_2ETU Stop % Error Signal:fE 14 A24ETU
SC_ERS 2ETU_ Stop % Error Signal: & # H24NETU
SC ERS 1 5ETU Stop X Error Signal £ 15°41.51ETU
SC_ERS_1ETU Stop % Error Signal:fZ 4 ~14NETU
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SC_TransReceEn
RIEFWAERE, S Table 35.93- 5 XA S B FT AT i b -

Table 35.9

SC_TransReceEn ik

SC_TREN_RXEN

U RE, BORFRIE

SC_TREN_TXEN

RIEMERE, BEEIL, RIESE— Wi 2 EHE N4
FERSC_DAT, JFrifika it k47 _F ) Error Signal

SC_ClockOutEn

INFehd AR, S Table 35. 103K B X NS TA B .

Table 35.10
SC_ClockOutEn iR
SC_CKEN_Disable 25 B e
SC_CKEN_Enable FT I o o

fiE P 7= 51

/* ¥R #% Smart_Card_InitStruct1#5 & 1S £¥)iH 1k Smart_Card */
SmartCard_InitTypeDef Smart_Card_InitStruct;

Smart_Card_InitStruct.SC_Parity = SC_PCS_EvenParity;
Smart_Card_InitStruct.SC_TransReadError = SC_TRER_LowLevelACK;

LRI
TS R38R0k — MR

Wi, ROEHE SRR AT R 2 FR R

Smart_Card_InitStruct.SC_EncodeMethod = SC_CONS_Positive;
Smart_Card_InitStruct.SC_ErrorETU = SC_ERS _2ETU_;
Smart_Card_InitStruct.SC_TransReceEn = SC_TREN_RXEN;
Smart_Card_InitStruct.SC_ClockOutEn = SC_CKEN_Disable;

INETZ15E, LSBfEH, i@
/IStop & Error Signald& 14 424~ETU
I fdiRe, Rik%E L
T15 1 E IS e

Smart_Card_Init(Smart_Card,&Smart_Card_InitStruct);

Smart_Card_Structinit

Table 35.11
R4 Smart_Card_ Structlnit
bR H J5 Y void Smart_Card_Structlnit ( SmartCard_InitTypeDef* SC_InitStruct )
DhfedtiiR fSC_InitStruct (4 — AN S EER A E AN
WMASH SC_InitStruct: f&[H45#)SmartCard_InitTypeDef (3541, 14 7 4h%Smart_Card(fJfic &
(2=
A EINE] y
8 7l

[* #ESC_InitStruct (& — NS HUIL BV [EIEN ¥/

SmartCard_InitTypeDef Smart_Card_InitStruct;

I15€ X Smart_Card #JU51k 25 ¥tk

Smart_Card_Structlnit(&Smart_Card_InitStruct);

Smart_Card_Cmd

Table 35.12
R4 Smart_Card_Cmd
BR 24 iR Y void Smart_Card_Cmd ( Smart_Card_TypeDef* SCx, FunctionalState NewState )
ThRefiig ffifE Bt # 2k it Smart_Card4h %
WANSH SCx: #tFSmart_Card¥hi%
MANSH2 NewState: Smart_Card Zhfe F)a/5¢ 0], FTHEENABLESDISABLE
IR EE o
f5 FH 7= 151

[* LPCA#i &g */

Smart_Card_Cmd(Smart_Card,ENABLE);
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Smart_Card_CKEN_Cmd

Table 35.13
R4 Smart_Card CKEN_Cmd
bR 25 iR 1Y void Smart_Card_CKEN_Cmd ( Smart_Card_TypeDef* SCx, FunctionalState NewState )
Difedtiig Smart_Card¥ s Hifd fig
HMANZH SCx: #&#Smart_Card 4M ik
A2 NewState: Smart_Card Zhfe j5/25H, 1 HU{EENABLEEDISABLE
A EILEN 7
SR

/* = Smart_Card I &% */
Smart_Card_CKEN_Cmd(Smart_Card,DISABLE);

Smart_Card_TREN_Cmd

Table 35.14
PRE 4 Smart_Card_TREN_Cmd
R % void Smart_Card_TREN_Cmd ( Smart_Card_TypeDef* SCx,
SmartCard TREN TypeDef NewState )
Dinedtid Smart_Card & ik B i e
HNSH SCx: & Smart_Card 4%
WMANZH2 NewState: &ixHIffigE
IR [Al y
NewState

RILBERE, ZdTable 35.93RF1X AN SH) Frf it -

A5 F 7~ 131

[* Smart_CardfZ i fffE *
Smart_Card_TREN_Cmd(Smart_Card,SC_TREN_RXEN);

Smart_Card_BaudConfig

Table 35.15
R4 Smart_Card_BaudConfig
2R B Y void Smart_Card_BaudConfig ( Smart_Card_TypeDef* SCx,
SmartCard_BaudInitTypeDef* SC_BaudInitStruct )

etk Smart_Card 4% % it &

HWINSH SCx: ##%Smart_Card 4%

MASH2 SC_BaudInitStruct: 5745 ¥JSmartCard_BaudInitTypeDef (F354t, & 1 4%
Smart_Card [ £ R it B (5 5

i 1A 7

SmartCard_BaudInitTypeDef
SmartCard_BaudnitTypeDef & X F 3 4“sc32f1xxx_smartcard.h”:

typedef struct

uint32_t SC_ExtraGuardTime;

uint32_t SC_ClockCycle;

uint32_t SC_ETUCIockCycle;
} SmartCard_BaudInitTypeDef;
SC_ExtraGuardTime

Smart_Card ¥ B4 I (6] 15 B, $ B AP I ENEGT [7:01NETUR &0 A A, Bl: SCIl/{Z i F2 h i sehrd @ {4
A Teet = Teru* EGT [7:0]. K E{HEME: 0x00~0xFF

SC_ClockCycle

Smart_Card B4 I E, B8 H i Tsc = (SCCK[4:0]+1)*2 / fsvs. W EEHTEHE: 0x00~0x1F.
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SC_ETUCIockCycle

ETUR % &, ETUR 0 EHN(ETUCK [11:0] + 1)/NSCH &0 E #A, BP: ETUR &I
Tetu = Tsc * ( ETUCK [11:0] + 1)

ETUCKI[11:0] &4 Zii KT 0x004 .

i FH 7R 491

/* # 4% Smart_Card_BaudInitStruct 45 & 1 S 5014t Smart_Cardi F5% */
SmartCard_BaudInitTypeDef Smart_Card_BaudInitStruct;
Smart_Card_BaudInitStruct.SC_ExtraGuardTime = 0x5; /7 & &4/ I [A]

Smart_Card_BaudInitStruct.SC_ClockCycle = 0x02;

[ICLKIH} 4 & #1=((SC_ClockCycle+1)*2)/ 4ii24M

Smart_Card_BaudInitStruct.SC_ETUCIlockCycle = 0x174; //ETUI b & 1] = CLKH o & 3

*(SC_ETUCIockCycle+1)
Smart_Card_BaudConfig(Smart_Card,&Smart_Card_BaudInitStruct);

Smart_Card_BaudStructinit

Table 35.16
R4 Smart_Card_BaudStructinit
2R 5 A void Smart_Card_BaudStructinit ( SmartCard_BaudInitTypeDef* SC_BaudInitStruct )
DhaethiR {ESC_BaudInitStruct {5 — S E % A EIH AN
WMASH SC_BaudlInitStruct: 1§\ 45#SmartCard_BaudInitTypeDef 4t & 7 4M%
Smart_Card ¥ Fr 2 i B A5 5
IR [Al y
8 741

/* #1SC_BaudInitStruct 1 i) & — N S HIZ B EIE A
SmartCard_BaudInitTypeDef Smart_Card_BaudInitStruct; //3€ X Smart_Card #JiH1k 45 #I4k
Smart_Card_BaudStructlnit(&Smart_Card_BaudInitStruct);

Smart_Card_SendData

Table 35.17
R4 Smart_Card_SendData
PR H 7Y void Smart_Card_SendData ( Smart_Card_TypeDef* SCx, uint8_t Data )
ThRefiis LAk Smart_Card k1% — AN
WANSH SCx: ##Smart_Card #Mk
MINSHR2 Data: Smart_Card &% %k, 8fiL
IR A y
i 7= 191

[* Smart_Card k1% %#iData1 */
uint8_t Data1 = Ox5A;
Smart_Card_SendData (Smart_Card, Data1);

Smart_Card_ReceiveData

Table 35.18
R4 Smart_Card_ReceiveData
B 20 5 Y uint8_t Smart_Card_ReceiveData ( Smart_Card_TypeDef* SCx )
Dhee ik IR [ 38 1 Smart_Card i B2 1 5
LETPNE 2 SCx: ##¢Smart_Card 4k
i [El {8 Smart_Card il #5 U IEE
EOEERTE

* $Smart_Card 4z 1) £ His i fE 45 Data1 */

Uint8_t Data1

Data1 = Smart_Card_ReceiveData (Smart_Card);
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Smart_Card_PinRemapConfig

Table 35.19
R4 Smart_Card_PinRemapConfig
bR 25 iR 7Y void Smart_Card_PinRemapConfig ( Smart_Card_TypeDef* SCx,
SmartCard _PinRemap TypeDef SC_Remap )
DhRetthiR B & Smart_Card % i {1 55 WL
HWINSH SCx: & Smart_Card 4M%
WMANSH2 SC_Remap: fHfifeakiE K aeILPCH Wik
IR [A{E G
SC_Remap
Smart_Card/{z 5 H W2 4H], S Table 35.203k 15X NS5 A B 7 -
Table 35.20
SC_Remap ik
SC_PinRemap_Default ZRikSmart_Card’& IRk 5
SC_PinRemap_A Smart_Card B 415 JHIZHA
5 FH 7= 191

* $ESmart_Card’& il 4 B > HE G ZHA */
Smart_Card_PinRemapConfig (Smart_Card, SC_PinRemap_A);

Smart_Card_ITConfig

Table 35.21
PRE 4 Smart_Card_ITConfig
BR 5 5 A void Smart_Card_ITConfig ( Smart_Card_TypeDef* SCx, uint16_t SC_IT,
FunctionalState NewState )
Dhfe ik fii e sl 2K BEE € ) Smart_Card 1 iy
WANSH SCx: #&#Smart_Card #Mk
MANSHR2 SC_IT: g KLAEfISmart_Card 7 K
HINZH3 NewState: Smart_CardH Wi ZhaeFtJ3/5¢ /41, mHU{EENABLEE(DISABLE
AR y
SC_IT
Smart_Card Ik, Z[#Table 35.22384531X NS H (1) i B .
Table 35.22
SC_IT ik
SC_IT_INTEN rh TG SR CPU 1B ik for
SC_IT_RXIE FEWS W A e ) r
SC_IT_TXIE RAE R B e A2 i 7
SC_IT_ERRIE TS B P T RE AL
fSFH 7= 151

T I H W iE Sk CPU I Bg ANz - i e/
Smart_Card_ITConfig(Smart_Card,SC_IT_INTEN | SC_IT_RXIE,ENABLE);

Smart_Card_GetFlagStatus

Table 35.23
R4 Smart_Card_GetFlagStatus
PR B 7Y FlagStatus Smart_Card_GetFlagStatus ( Smart_Card_TypeDef* SCx, uint32_t
SC_FLAG)
Dhaefhik FREE 52 Smart_Card s AR AS
WMASHA SCx: #&#Smart_Card 4M k%
NZH2 SC_FLAG: i&#Smart_CardiJtrdEfL
iR [FlE SC_FLAG k4
SC_FLAG
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ik Fmart_Cardfihr &AL, S04 Table 3524555 X NS H A 1l i o

Table 35.24
SC_FLAG it
SC_Flag_RC 58 bR A7
SC_Flag_TC R TE bR AL
SC_Flag_ROVF Belciss H A A7
SC_Flag_FER B i AR AL
SC_Flag_WTER SERFERI bR EAT
SC_Flag_RPER BRI A AR R I AR bR B AL
SC_Flag_TPER RIEHGE A AR A VbR B AL
SC_Flag_RBUSY R BT IR AL
SC_Flag_TBUSY K BRI NIRZS AL
SC_Flag_ WTRT SRR EOROIRS AL

(EERF

P AERIR TR EA R E 5T
FlagStatus Smart_Card_Status;
Smart_Card_Status = Smart_Card_GetFlagStatus (Smart_Card, SC_Flag_TC);

Smart_Card_ClearFlag

Table 35.25

BRI 4 Smart_Card_ClearFlag
PR H R Y void Smart_Card_ClearFlag ( Smart_Card_TypeDef* SCx, uint32_t SC_FLAG)
Dhfe ik B 1E 2 Smart_Card bR EALIRA
HWIANSH SCx: ##%Smart_Card 4%
HWANZH2 SC_FLAG: Smart_CardWtrd&fr, & XfESmartCard_FLAG_TypeDefH
AR y

SC_FLAG

ik FSmart_CardiJtrELL, S Table 35.243K 5 XA SEIFTH K7

S FH 7~ 151

I* VSRR 58 bR B AL ¢
Smart_Card_ClearFlag (Smart_Card, SC_Flag_TC);

35.4 SEE R B

uint8_t SC_RCFlag = 0;
uint8_t SC_TCFlag = 0;
uint8_t SC_ROVFFlag = 0;
uint8_t SC_FERFlag = 0;
uint8_t SC_WTERFlag = 0;
uint8_t SC_RPERFlag = 0;
uint8_t SC_TPERFlag = 0;
uint8_t SC_RBUSYFlag = 0;
uint8_t SC_TBUSYFlag = 0;
uint8_t SC_WTRTFlag = 0;

uint8_t Receive_ ATR_Info[16];//ATR {5 &,
uint8_t Receive_ HOTATR_Info[16];//ATR 15 &
uint8_t ReceivePPS_Info[16];//ATR {5 &
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uint8_t Receive_commend_Info[16];//ATR 15 &,
const uint8_t ICCID[2] = {Ox2F, 0xE2};

uint8_t Timer2_Flag = 0;
uint32_t Timer2_cnt = 0;

void Smart_Card_Activation_ColdReduction(void);
void Smart_Card_Activation_HOTReduction(void);
void SendCommend(void);

void SendPPS(void);

void Smart_Card_STOP(void);

void Delay_X10us(uint32_t count);

void Delay X1ms(uint32_t count1);

void Delay_X1s(uint32_t count2);

void Smart_Card_Communication_Function(void)

{

volatile uint16_t SC_RxData[5];

I1/%3% 5 A 8 £ & S (S BB A 075 18 SO LB RN ARG 1ML for DB 3R K/

RCC_APBO0Config(RCC_HCLK_Div1);

RCC_APBOCmd(ENABLE);
RCC_APBOPeriphClockCmd(RCC_APBOPeriph_TIM2,ENABLE);
TIM_TimeBaselnitTypeDef TIM_TimeBaselnitStruct;
TIM_TimeBaseStructlnit(&TIM_TimeBaselnitStruct);

5 E TIM PC B 251044 */

TIM_TimeBaselnitStruct. TIM_CounterMode = TIM_CounterMode_Up;  //TIM TAEZE [f] I it Ho =,
TIM_TimeBaselnitStruct. TIM_EXENX = TIM_EXENX_Disable; //45 58 InZ% & 2k e
TIM_TimeBaselnitStruct. TIM_Preload = 65535 - 240;

1% B TIM (£ 5E I 284515 100kHz@APBOClock=24M

TIM_TimeBaselnitStruct. TIM_Prescaler = TIM_PRESCALER_1; //TIM 4345154 1 434
TIM_TimeBaselnitStruct. TIM_WorkMode = TIM_WorkMode_Timer;

IITIM ARAEE I S48, I phiy APBO I

TIM_TIMBaselnit(TIM2, &TIM_TimeBaselnitStruct);

TIM_ITConfig(TIM2, TIM_IT_TI | TIM_IT_INTEN, ENABLE);
NVIC_EnableIRQ(TIMER2_IRQn);

TIM_Cmd(TIM2, DISABLE);

GPIO_InitTypeDef GPIO_InitStruct; //5& X GPIO ¥is4k 45 /1A 48 &
I* PC5 & B ANt */

GPIO_InitStruct.GPIO_Pin = GPIO_Pin_5:

GPIO_InitStruct. GPIO_Mode = GPIO_Mode_OUT_PP;
GPIO_Init(GPIOB, &GPIO_InitStruct); //SC_VCC

I* PC6 & Ny fesfifa i */
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GPIO_InitStruct. GPIO_Pin = GPIO_Pin_6;
GPIO_InitStruct. GPIO_Mode = GPIO_Mode OUT_PP;
GPIO_Init(GPIOB, &GPIO_InitStruct); //SC_RST

1* PC11 & B NHEt i th */

GPIO_InitStruct. GPIO_Pin = GPIO_Pin_11;
GPIO_InitStruct. GPIO_Mode = GPIO_Mode OUT_PP;
GPIO_Init(GPIOB, &GPIO_InitStruct); //SC_VPP

GPIO_ResetBits( GPIOB, GPIO_Pin_5);
GPIO_ResetBits( GPIOB, GPIO_Pin_6);
GPIO_ResetBits( GPIOB, GPIO_Pin_11);

I* {fige SC b */

RCC_APB1Cmd(ENABLE); //ISmart_Card 37t APB1 44 I
RCC_APB1PeriphClockCmd(RCC_APB1Periph_SC,ENABLE); /1715 Smart_Card I 4
SmartCard_InitTypeDef Smart_Card_InitStruct; 15 X Smart_Card ¥ iH 445 7 147 &
Smart_Card_Structlnit(&Smart_Card_InitStruct);

Smart_Card_|InitStruct.SC_Parity = SC_PCS_EvenParity; IEBARARLS

Smart_Card_InitStruct.SC_TransReadError = SC_TRER_LowlLevelACK;
SR AR B0t s — MR P B, ROAHIE Jo Ui B F P B 2 2 B R 2 s

Smart Card InitStriict SC FnendaMethnd = SC CONS Pocitiver ITFEmZisz. | QR /4. TFi8 4
I

Smart Card InitStriict SC FrrarFTlHI = SC FRS 2FTILI - /IStan 7 Frror Sinnal K- A1k 2
N
~ETU

Smart_Card_InitStruct.SC_TransReceEn = SC_TREN_RXEN; //#tfERE, KikzEik
Smart_Card_InitStruct.SC_ClockOutEn = SC_CKEN_Disable; /2% 11 i &h#ar
Smart_Card_Init(Smart_Card,&Smart_Card_InitStruct);

SmartCard RandnitTuneDaf Smart Card RaindInitStriict: 1152 N Smart Card X164y 7E MR AR
==N

Smart_Card_BaudStructlnit(&Smart_Card_BaudInitStruct);

Smart_Card_BaudInitStruct. SC_ExtraGuardTime = 0x5; 113 R A3 Bt 1]

Smart Card RandinitStriict SC ClackCuele = 0xN2- /IC] K Kteh B HH=((SC ClockCvuela+1Y*2\/ 3= i
24M

Smart_Card_BaudInitStruct.SC_ETUCIlockCycle = 0x174;
ITETU B 8 JE 3 = CLK i & J$*(SC_ETUCIlockCycle+1)
Smart_Card_BaudConfig(Smart_Card,&Smart_Card_BaudInitStruct);

Smart_Card_PinRemapConfig(Smart_Card,SC_PinRemap_Default);

* 5 RE B TR 8T */
Smart Card ITConfinlSmart Card SC. IT INTFN | S IT RXIF QC IT TXIF
SC_IT_ERRIE,ENABLE);

NVIC_EnablelRQ(UART1_3_5_7816_IRQn);

Smart_Card_Cmd(Smart_Card,ENABLE);
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Smart_Card_Activation_ColdReduction();
Delay X10us(50);
Smart_Card_Activation_ HOTReduction();
Delay_X10us(50);

SendPPS();

Delay_X10us(50);

SendCommend();

Delay X10us(50);

Smart_Card_STOP();

while(1)
{

void Smart_Card_Activation_ColdReduction(void)//¥4 5 fi7 J5 5 Bl ATR

{
uint32_ti;
GPIO_ResetBits( GPIOB, GPIO_Pin_5);
GPIO_ResetBits( GPIOB, GPIO_Pin_6);
GPIO_ResetBits( GPIOB, GPIO_Pin_11);
Smart_Card_CKEN_Cmd(Smart_Card,DISABLE); IIESziliELs
Smart_Card_Cmd(Smart_Card,DISABLE); 1152 A R
Delay X10us(10);

1T

GPIO_SetBits( GPIOB, GPIO_Pin_5);

GPIO_SetBits( GPIOB, GPIO_Pin_11);

Smart_Card_Cmd(Smart_Card,ENABLE); IHT A ]
Smart_Card_TREN_Cmd(Smart_Card,SC_TREN_RXEN); 1ISC B2SAE GEAL
Delay_X10us(1);

/T2
Smart_Card_CKEN_Cmd(Smart_Card,ENABLE); 1IFT T By 4
Delay X10us(6);
/T3
GPIO_SetBits( GPIOB, GPIO_Pin_6);
for(i=0; i<13; i++) //ATR g 15byte
{

while(SC_RBUSYFlag==1)}

while(!(SC_RCFlag==1))}

SC_RCFlag=0;
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Receive_ATR_Info[i] = Smart_Card_ReceiveData(Smart_Card);

}
for(i=0; i<13; i++)
{
printf("ATR H{E v %x\r\n",Receive_ ATR _Infol[i]);
}

void Smart_Card_Activation_HOTReduction(void)
{
unsigned char i;
/T4
GPIO_ResetBits( GPIOB, GPIO_Pin_6); //$ifik SC_RST, {# Smart_Card &
Delay X10us(10);
/TS
GPIO_SetBits( GPIOB, GPIO_Pin_6);
Delay_X10us(6);
for(i=0; i<13; i++) //ATR & 15byte
{
while(SC_RBUSYFlag==1){};
while(!SC_RCFlag){};
SC_RCFlag=0;
Receive_ HOTATR_Info[i] = Smart_Card_ReceiveData(Smart_Card);
}
for(i=0; i<13; i++)
{
printf("ATR F{& N %x\r\n",Receive_ HOTATR_Info[i]);

void Smart_Card_STOP(void)

{
17
Delay X10us(1);
GPIO_ResetBits( GPIOB, GPIO_Pin_6);
/IT8
Delay X10us(3);
Smart_Card_CKEN_Cmd(Smart_Card,DISABLE);
/IT9
Delay X10us(1);
GPIO_ResetBits( GPIOB, GPIO_Pin_5);
GPIO_ResetBits( GPIOB, GPIO_Pin_11);
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void Smart_Card_SendDataCust(uint32_t data)

{

I

Smart_Card_TREN_Cmd(Smart_Card,SC_TREN_TXEN); I1SC JKikHz it sefor

SC_SendData(Smart_Card,data);

Smart_Card->SC0_DATA=data;
while(Smart_Card_GetFlagStatus(Smart_Card,SC_Flag_TBUSY)==1);
while(!/(SC_TCFlag==1))

SC_TCFlag=0;

void SendPPS(void)

{

unsigned char i;
Smart_Card_SendDataCust(0XFF); [IPPST
Smart_Card_SendDataCust(0X10); [PPSO
Smart_Card_SendDataCust(0X94); [IPPS1
Smart_Card_SendDataCust(0X78); //PPS2
Smart_Card_TREN_Cmd(Smart_Card,SC_TREN_RXEN); 11SC JIE AL REAL
for(i=0;i<4;i++)
{

while(!(SC_RCFlag==1));

SC_RCFlag=0;

Receive_PPS_Info[i] = Smart_Card_ReceiveData(Smart_Card);
}
for(i=0;i<4;i++)
{

printf("PPS ()& A %x\r\n",Receive_PPS_Infoli]);

void SendCommend(void)

{

unsigned char i;

I WA B R

113\ 3F00 F 324
Smart_Card_SendDataCust(0xA0);
Smart_Card_SendDataCust(0XA4);
Smart_Card_SendDataCust(0X00);
Smart_Card_SendDataCust(0X00);
Smart_Card_SendDataCust(0X02);
Delay_X10us(20000);
Smart_Card_SendDataCust(0X3F);
Smart_Card_SendDataCust(0X00);
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I
I
I
I
I
I
I
I
I

I
I
I
I
I
I

113N TF20 SCAf
Delay_X10us(20000);
Smart_Card_SendDataCust(0xA0);
Smart_Card_SendDataCust(0XA4);
Smart_Card_SendDataCust(0X00);
Smart_Card_SendDataCust(0X00);
Smart_Card_SendDataCust(0X02);
Delay_X10us(20000);
Smart_Card_SendDataCust(0X2F);
Smart_Card_SendDataCust(0XE2);
113N TF20 At
Delay_X10us(20000);
Smart_Card_SendDataCust(0xA0);
Smart_Card_SendDataCust(0XB0);
Smart_Card_SendDataCust(0X00);
Smart_Card_SendDataCust(0X00);
Smart_Card_SendDataCust(0X0A);

Smart_Card_TREN_Cmd(Smart_Card,SC_TREN_RXEN); I1SC JKik4 At sefor

Receive_commend_Info[i] = Smart_Card_ReceiveData(Smart_Card);

printf("commend [F1& N %x\r\n",Receive_commend_Info[i]);

for(i=0;i<=1;i++)

{
while(!(SC_RCFlag==1));
SC_RCFlag=0;

}

for(i=0;i<1;i++)

{

}

INEHEREE X*10us
void Delay X10us(uint32_t count)

{

}

TIM_ITConfig(TIM2, TIM_IT_INTEN, ENABLE); //{# i o

TIM_Cmd(TIM2, ENABLE);
while(Timer2_cnt<count)
{

}
TIM_Cmd(TIM2, DISABLE);

TIM_ITConfig(TIM2, TIM_IT_INTEN, DISABLE); /5% i H ¥

Timer2_cnt=0;

IFETRER 28 X*1ms
void Delay X1ms(uint32_t count1)
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uint32_t count100;
count100 = count1*100;

TIM_ITConfig(TIM2, TIM_IT_INTEN, ENABLE); /g §& + ¥t

TIM_Cmd(TIM2, ENABLE);

while(Timer2_cnt<count100)

{
}

TIM_Cmd(TIM2, DISABLE);

TIM_ITConfig(TIM2, TIM_IT_INTEN, DISABLE); /5% ] H ¥7

Timer2_cnt=0;

}
ITFETE R 28 X*¥1s

void Delay X1s(uint32_t count2)

{
uint32_t count100000;

count100000 = count2*100000;

TIM_ITConfig(TIM2, TIM_IT_INTEN, ENABLE); /g §& H Wt

TIM_Cmd(TIM2, ENABLE);

while(Timer2_cnt<count100000)

{
}

TIM_Cmd(TIM2, DISABLE);

TIM_ITConfig(TIM2, TIM_IT_INTEN, DISABLE); //5¢ [ 4 ¥

Timer2_cnt=0;

void Smart_Card_Communication_SCOHandler(void)

{

if(Smart_Card_GetFlagStatus(Smart_Card,SC_Flag_RC)) /4 5e iitr &

{
SC_RCFlag = 1;

Smart_Card_ClearFlag(Smart_Card,SC_Flag_RC);

}

if(Smart_Card_GetFlagStatus(Smart_Card,SC_Flag_TC)) //ki% 5 iitr &

SC_TCFlag = 1;

Smart_Card_ClearFlag(Smart_Card,SC_Flag_TC);

}

if(Smart_Card_GetFlagStatus(Smart_Card,SC_Flag ROVF)) /3 Hibn &

SC_ROVFFlag = 1;

Smart_Card_ClearFlag(Smart_Card,SC_Flag_ ROVF);

}
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if(Smart_Card_GetFlagStatus(Smart_Card,SC_Flag_FER)) //#zitii%t imr &

SC_FERFlag = 1;
Smart_Card_ClearFlag(Smart_Card,SC_Flag_FER);

if(Smart_Card_GetFlagStatus(Smart_Card,SC_Flag WTER)) /24581 r &

SC_WTERFlag = 1;
Smart_Card_ClearFlag(Smart_Card,SC_Flag WTER);

}
if(Smart_Card_GetFlagStatus(Smart_Card,SC_Flag_RPER)) /455 27 A 56 4 i hr &

SC_RPERFlag = 1;
Smart_Card_ClearFlag(Smart_Card,SC_Flag_RPER);

}
if(Smart_Card_GetFlagStatus(Smart_Card,SC_Flag TPER)) //&Ki&EHE A BRI A Rbr &

SC_TPERFlag = 1;
Smart_Card_ClearFlag(Smart_Card,SC_Flag_TPER);

}
if(Smart_Card_GetFlagStatus(Smart_Card,SC_Flag_ RBUSY)) //£i#EHUIT IR

SC_RBUSYFlag = 1;
Smart_Card_ClearFlag(Smart_Card,SC_Flag_ RBUSY);

}
if(Smart_Card_GetFlagStatus(Smart_Card,SC_Flag_TBUSY)) //%#E KiE TR

SC_TBUSYFlag = 1;
Smart_Card_ClearFlag(Smart_Card,SC_Flag_TBUSY);

}
if(Smart_Card_GetFlagStatus(Smart_Card,SC_Flag WTRT)) /&4 538 & KRS

SC_WTRTFlag = 1;
Smart_Card_ClearFlag(Smart_Card,SC_Flag WTRT);
}
}

void Smart_Card_TIMER2_IRQHandler(void)
{
if(TIM_GetFlagStatus(TIM2, TIM_Flag_TI) == SET)
{
TIM_ClearFlag(TIM2, TIM_Flag_TI);  //i&F&: TIMO b
Timer2_Flag=1;
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Timer2_cnt++;
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36 AES [F {4 FF i 41

FEICSC32L14XX. SC32R807 Z 4N B N R INF I FHAE (AES) X EE I TN s s, i 2 PPt
A (ECB. CBC. CTR) , % #§128/192/25647 %K/,

36.1 AES F 754

F£76SC32L14XX. SC32R807 % 4l/SmartCard 5 77 84454, AES_TRNG_TypeDef, 7 3 14*sc32L14xx.h"Fl

“sc32r807.h"H & LUl T :
typedef struct

__10 uint32_t RESERVEDO;
10 uint32_t RESERVED1;
10 uint32_t RESERVED2;
__10 uint32_t RESERVED3;
__10 uint32_t AES_CONFIG;
" 10 uint32_t TRNG_DATA;
__10 uint32_t TRNG_STS;
} AES_TRNG_TypeDef;

AESE {72 R
Table 36.1
AT Eiiipa
AES_CONFIG AESHC & 77 1745
TRNG_DATA TRNGHHE 27 /7 4%
TRNG_STS TRNGHR & 27 /74
36.2 AES [ R #3)R
Table 36.2
PRH 4 iR
AES_Delnit YAESZ A7 2% W B VA E
AES_ECBModeConfig AESHIE N T3 A (ECB) 53 nas F g 25 i B ph
AES_CBCModeConfig AESHEIEI I/ e (CBC) A5 = i e 25 Tic B bR L
AES_CTRModeConfig AESHIER LS (CTR) A s A fift 2 Tic B pR 4
AES_ITConfig i e ok R B4R 2 I AESH B
AES_GetFlagStatus SRELE SE AES IR B AR
AES_ClearFlag THEBRTE € AESHI bR B LIRS
36.3AES FHEREER (ANSEESEABH ST
AES_Delnit
Table 36.3
R4 AES_Delnit
B R R void AES_Delnit(void)
Theedtiik W AES AT A7 45 B B NG
MNSH G
IR [ElE G
15 FH 781
I* AESTFAF- 2 B AL ¥/
AES_Delnit();

AES_ECBModeConfig

Table 36.4
| EE% [ AES_ECBModeConfig
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bR 25 iR 1Y ErrorStatus AES_ECBModeConfig(AES_MODE_TypeDef AES_Mode,uint8_t
*key,AES KEYSIZE TypeDef keysize,uint8 t *input, uint32 t length, uint8 t *output);
ROl N AESHILM T2 A (ECB) #5ahnes Ffis 2 e B ok 51
HINSH AES_Mode: AESTAEBLIHTIIRT
WANZH2 key: HIEZ AL
MWMANSH3 keysize: N EAMIK
MANZH4 input: o5 TR ERE H ik
INZH5 length: 71 FAR % (0BG K B0 23T 1 B 1) £ 2K
WMANZ%6 output: it 55 EE OR A7 ik
IR [A{E WEIRES
AES_Mode
AEST{E# 0k, S Table 36.55K X NS E T A L -
Table 36.5
AES_Mode ik
AES_MODE_ENCRYPT AESin# =
AES_MODE_ENCRYPT AE S5 1=
key
LB L.
keysize
EINEHNK LR, ZdTable 36.63k- 5 X NS HMI T H KR -
Table 36.6
keysize iR
AES_KEYSIZE_128B AESIHKEY K/ A128bit
AES_KEYSIZE_192B AESIHKEY K/ A192bit
AES_KEYSIZE_256B AESIHIKEY K/ A256bit
input
RS A (1 M
Length
AR o AR i ) B K R A A 18 A5 4
Output
i B S O R AR
f 7= 191

* ECB & 3 AH 5¢ £ 45 */
const uint32_t ECB_KEY[]=

0xa8013dfe, 0xa209e877,
0xf34c181e, 0x8b1bfbe3
3
const uint32_t ECB_Encrypt[]=
{
0xd8415837, 0xe4aed0f0, 0x5407ccca, 0xd919bdc9,
0xf22c91a4, 0x9e01d6f6, 0x859aee1c, 0xe78e7c32,
Oxde4defe74, 0xaf3f04d7, 0x877698cc, 0x48b7d44e,
0x2ab1244b, 0x557040bf, 0x901649bf, Oxc6ed0f47,
Oxa16bd6be, 0xa6c56564, 0xf4180825, 0xd4b0e940
h
const uint32_t ECB_Decrypt[]=
{
0x24a29fc2, 0x8d245c39, 0x2bd2d4a7, Oxad66bc64,
0x834fe75, 0x685ec79a, 0x7dcalaac, 0x60ec8397,
0xf49bc3c3, OxcOcec7c2, 0x51883a0f, 0x9eeb4ab8,
0Oxba6319ff, 0x3de98191, Ox4ed381fe, 0x9b87a699,
Oxeb364a75, 0x938c61df, 0x7fce561b, 0x9affef00

h
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AES_ECBModeConfig(AES_MODE_DECRYPT,(uint8_t*)&ECB_KEY[0],AES_KEYSIZE_128B,(uint8_t*)&ECB_
Decrypt[0],80,(uint8_t*)&AES_OutputData[0]);

AES_CBCModeConfig

Table 36.7
R4 AES_CBCModeConfig
bR 25 iR 1Y ErrorStatus AES_CBCModeConfig ( AES_MODE_TypeDef AES_Mode, uint8_t *key,
AES_KEYSIZE_TypeDef keysize,uint8_t* Vector,uint8_t *input, uint32_t length, uint8 t
*output )
Dhfe ik AESE VLMD (CBC) AR 2 Fl ik 2 i B R 2
HINSH AES_Mode: AEST{EERMHTIRE
WANZH2 key: HIEZ AL
WMANSH3 keysize: M NZHIHIKE
WmAZH4 Vector: BIEAIa6H ) & bk
MANSH5 input: 5T S B I Rk
WMANZ%6 length: 70 g 85 1 530 G 2 0 202 16 IR 15 4
WMASHT output: fi i T+ 55 5 B PR A7 b ik
IR [Al WERES
AES_Mode
AEST{E# 0k, S Table 36.55K X NS E A L -
key
LB L
keysize
EINEHNK LR, Z[dTable 36.63k 31X NS HUM AT K -
Vector
WA R B ) b
input
R S A (1 M
Length
AR o AR i 1) B K R L A 18 A5 4
Output
T H RS B OR AR ) b
i 7= 191

/* CBCHR XU AH 5 ¥4 */
const uint32_t CBC_KEY[]=

0x22eeffe6, 0x7b637127,
Ox2becad7c, 0xa09f9a27

3

const uint32_t CBC_IV[]=

0x566fbcfa, 0x9048d378,
0x1c4f78a9, 0x39bd698e

h

const uint32_t CBC_Encrypt[]=

{

0xd862fc44, 0x2f836da7, 0xee3a3d26, 0x1d7c9879,
0x9b0ef74a, 0xf811abab, 0x562cbf95, 0xa048d55b,

0x9002bcdd, 0xd0eda99b, 0x09a39700, 0x34060d1f,
0x5d62a82d, 0xe0d99337, Oxec8545c1, 0x889da1f8,
0xc49befb4, 0xfff98225, 0xeb964f86, 0x1ae20972

7

const uint32_t CBC_Decrypt[]=

0x4fd68736, 0xc6f8a019, 0xd1af97d8, Oxb2b5c17e,
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0x448e572f, 0x9989f418, Oxf1adeaf2, Oxcdb1ed04,

0x8a4faa10, 0xb5f4cedc, 0xc698eb1d, 0x2732915b,
0x5b44522c, 0x8b69aad2, Oxace951b7, 0xff5c09d9,
0x14f33eb2, 0x79321093, Oxeebcae83, 0x28d09c17

7

AES_CBCModeConfig{AES_MODE_ENCRYPT,(uint8_t*)&CBC_KEY[0],AES_KEYSIZE_128B,(uint8_t*)&CBC_

IVIO],(uint8_t*)&CBC_Encrypt[0],80,(uint8_t*)&AES_OutputData[0]):

AES_CTRModeConfig

Table 36.8

R4 AES_CTRModeConfig

oR 5 5 A ErrorStatus AES_CTRModeConfig ( AES_MODE_TypeDef AES_Mode, uint8_t *key,
AES_KEYSIZE_TypeDef keysize,uint8_t* Vector,uint8_t *input, uint32_t length, uint8 t
*output )

Dhfe ik AESHEE I THE A (CTR) BN % Al 2 e B bR L

N ZH AES_Mode: AES TAERERMHRA

WNZ¥2 key: HIEB AL

HINZH3 keysize: N HMKSE

WmAZH4 Vector: BIEAIa6H ) & [ bk

WMANZH5 input: Tt RLEE Bk

WMANZ%6 length: A7 0% g 85 1 530 G 2 0 202 16 1R 15 4

WNZHT output: it v 55 B OR A7 bk

IR [Al WERS

AES_Mode

AES T{EREERE, ZTable 36.55K 15X NS EUFT A B -
key

LB ML
keysize

BNEHNKELES, STable 36.63K 151X NS4 A BT -
Vector

SR ) () bk

input

(SRR &V E /e i0p: R

Length

ARF AN AR 0 B A P 0 U 16 ) A B

Output

i U 5 O PR A O

15 FH 7~ 1)
/* CTRAL A AH < Hi 4 */
const uint32_t CTR_KEY[]=

0xe2381c91, Oxc4a00b35,
0x4dd32aed, 0x5f421dcb
5

const uint32_t CTR_IV[]=

{
0xbe875f9b, Oxbffdfas6,
0x7a830008, 0xd02a7a2b

3

const uint32_t CTR_Encrypt[]=

{
0xdc6d550d, 0x57614677, 0x97657df8, 0x73b917ca,
0x71f360dc, Oxffeafefc, 0x6f6b97d5, 0xc5c4df06,
0x836ffb0d, 0x32ea38da, 0x1304a313, 0x8fb0bb5a,
0x876616b9, 0x262ef614, 0x97ae70e9, 0x05dde53b,
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0Xd9€89585 0x48bc1062, 0xc406e64f, 0x0d46ab46

const uint32_t CTR_Decrypt[]=

{

0x39b6ced4, 0x38c4e38a, 0x0ef898e7, 0xf24c5das8,
Ox5fe1fbbc, 0x59ef4517, 0xf242cccf, Oxe25a6bcb,

0xd2fb19d5, 0x88d3c7ec, 0xf9ee566e, Oxdd750cbd,
Oxefbed92c, 0x8503f890, 0x256¢c52e2, 0xe9e82e50,
0xf2133f32, 0x2e07a71a, 0x7110ebc1, 0x3c21896d

7

AES_CTRModeConfig(AES_MODE_ENCRYPT,(uint8_t*)&CTR_KEY[0],AES_KEYSIZE_128B,(uint8_t*)&CTR_I
V[0],(uint8_t*)&CTR_Encrypt[0],80,(uint8 t*)&AES_OutputData[0]);

AES_ITConfig
Table 36.9
PRI 4 AES_ITConfig
PR3 R Y void AES_ITConfig (uint16_t AES_IT, FunctionalState NewState )
Dhfedhik fe e B K BRHE 2 I AES H I
NS AES_IT: f#flifesliE kK Be 1 AES H Wi
MANS%2 NewState: AESHWiIigeHF a/5¢H, 7 HUEENABLEE(DISABLE
IR [FIfE 7
AES_IT
AESHI R, ZTable 36.103K 53X NS E T A KA
Table 36.10
AES IT iR
AES_IT_INTEN TG SR CPU 1R kA7
15 FH 7~ 1)

PFTITh i sk CPURIfERE*/
AES_ITConfig (AES_IT_INTEN,ENABLE);

AES_GetFlagStatus

Table 36.11
R AES_GetFlagStatus
BRI KR Y FlagStatus AES_GetFlagStatus ( AES_Flag_TypeDef AES_FLAG )
IhRERA FREUHE 2 AESIHI bR B AR A
LN 2| AES_FLAG: IEFAESHIbRENL
I [El4E AES_FLAGHHPIRZS
AES_FLAG
EIRAESIHIbREAL, 2 Table 36.123K131X NS HUI BTG B -
Table 36.12
AES_FLAG Hiik
AES_Flag BUSY AESTHHE AR
AES_Flag CCFIF AESTHE 58 ihr A7

15 FH 7481

I R BEAESTHE B bR S E 51 ¥/

FlagStatus AES_Status;

AES_Status = AES_GetFlagStatus (AES, AES_Flag_CCFIF);

AES_ClearFlag

Table 36.13
PR AES_ClearFlag
B H0 Ji 1Y void AES_ClearFlag (uint16_t AES_FLAG )
Dhfe ik TE R TR E AESI bR EALIRA
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LETPNE 2 AES_FLAG: AES k&, & XAEAES_Flag_TypeDeft
IR [FlfE 7

AES_FLAG

FRAESIIFREAL, ZiTable 36.123K131X NS HUI A 7 -

8 7w 191

I* T BRAESTH S 58 bR B AL ¥/
AES_ClearFlag (AES_Flag_CCFIF);

36.4 e AR B

[*ECB B AR S H ™/

const uint32_t ECB_KEY[]=

{

0xa8013dfe, 0xa209e877,
0xf34c181e, 0x8b1bfbe3

Iz

const uint32_t ECB_Encrypt[]=

{
0xd8415837, Oxe4aed0f0, 0x5407ccca, 0xd919bdc9,
0xf22c91a4, 0x9e01d6f6, 0x859aee1c, Oxe78e7c32,
Oxde4defe74, 0xaf3f04d7, 0x877698cc, 0x48b7d44e,
0x2ab1244b, 0x557040bf, 0x901649bf, Oxc6ed0f47,
Oxa16bd6be, 0xa6c56564, 0xf4180825, 0xd4b0e940

I

const uint32_t ECB_Decrypt[]=

{
0x24a29fc2, 0x8d245c39, 0x2bd2d4a7, Oxad66bc64,
0x834fe7f5, 0x685ec79a, Ox7dcalaac, 0x60ec8397,
0xf49bc3c3, 0xcOcec7c2, 0x51883a0f, 0x9eeb4atb8,
0xba6319ff, 0x3de98191, 0x4ed381fe, 0x9b87a699,
Oxeb364a75, 0x938c61df, 0x7fce561b, 0x9affef00

[*CBC HAH A/
const uint32_t CBC_KEY[]=
{
0x22eeffe6, 0x7b637127,
0x2becad7c, 0xa09f9a27
¥
const uint32_t CBC_IV[]=
{
0x566fbcfa, 0x9048d378,
0x1c4f78a9, 0x39bd698e
h
const uint32_t CBC_Encrypt[]=
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{

0xd862fc44, 0x2f836da7, Oxee3a3d26, 0x1d7c9879,
0x9b0ef74a, 0xf811abab, 0x562cbfo5, 0xa048d55b,
0x9002bcdd, OxdOeda99b, 0x09a39700, 0x34060d1f,
0x5d62a82d, 0xe0d99337, Oxec8545¢c1, 0x889da1f8,
0xc49befb4, 0xfff98225, 0xeb964f86, 0x1ae20972

i

const uint32_t CBC_Decrypt[]=

{
0x4fd68736, 0xc6f8a019, Oxd1af97d8, Oxb2b5c17e,
0x448e572f, 0x9989f418, Oxf1adeaf2, Oxcdb1ed04,
0x8a4faa10, Oxb5f4cedc, 0xc698eb1d, 0x2732915b,
0x5b44522c, Ox8b69aad2, Oxace951b7, 0xff5c09d9,
0x14f33eb2, 0x79321093, Oxeebcae83, 0x28d09¢c17

[*CTR i AH S 5™/

const uint32_t CTR_KEY[]=

{

0xe2381c91, 0xc4a00b35,
0x4dd32aed, 0x5f421dcb

%

const uint32_t CTR_IV[]=

{

0xbe875f9b, Oxbffdfa56,
0x7a830008, 0xd02a7a2b

|3

const uint32_t CTR_Encrypt[]=

{
0xdc6d550d, 0x57614677, 0x97657df8, 0x73b917ca,
0x71f360dc, Oxffeafefc, Ox6f6b97d5, Oxc5c4df06,
0x836ffb0d, 0x32ea38da, 0x1304a313, 0x8fb0bb5a,
0x876616b9, 0x262ef614, 0x97ae70e9, 0x05dde53b,
0xd9e89585, 0x48bc1062, 0xc406e64f, 0x0d46ab46

%

const uint32_t CTR_Decrypt[]=

{
0x39b6cced4, 0x38c4e38a, 0x0ef898e7, 0xf24c5das8,
Ox5fe1fbbc, 0x59ef4517, 0xf242cccf, Oxe25a6bcb,
0xd2fb19d5, 0x88d3c7ec, 0xf9ee566e, Oxdd750cbd,
Oxefbed92c, 0x8503f890, 0x256¢52e2, 0xe9e82e50,
0xf2133f32, 0x2e07a71a, 0x7110ebc1, 0x3c21896d
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uint32_t AES_OutputData[50];
volatile FlagStatus AES_CalcuFlag = RESET;

void AES_EncryptionAndDecryption_Function(void)

{

uint32_ti;
RCC_AHBPeriphClockCmd(RCC_AHBPeriph_AES,ENABLE);//F /5 AES i}

AES_ITConfig(AES_IT_INTEN,ENABLE);
NVIC_EnableIRQ(AES_IRQn);
[*ECB Jinfif % H i/
DI (AR AR AR R XA AR KRR RRRRRRR\ 1)
printf("Start the encryption and decryption of ECB mode data\r\n");
printf("ECB data to be encrypted = {");
for(i=0;i<20;i++)
{

printf("%x ", ECB_Encrypt]i]);
}
printf("A\r\n");
printf("ECB data to be decrypted = {");
for(i=0;i<20;i++)
{

printf("%x ", ECB_Decrypt[i]);
}
printf("A\r\n");
AES_ECBModeConfig(AES_MODE_ENCRYPT,(uint8_t*)&ECB_KEY[0],AES_KEYSIZE_128B,
(uint8_t*)&ECB_Encrypt[0],80,(uint8_t*)&AES_OutputData[0]);
while(AES_CalcuFlag == RESET);
AES_CalcuFlag = RESET;
printf("The data is encrypted using AES, and the encrypted data is = {");
for(i=0;i<20;i++)
{

printf("%x ", AES_OutputData(i]);

}
printf("A\r\n");

AES ECBModeConfig(AES_MODE_DECRYPT,(uint8_t*)&ECB_KEY[0],AES_KEYSIZE_128B
,(uint8_t*)&ECB_Decrypt[0],80,(uint8_t*)&AES_OutputData[0]);
while(AES_CalcuFlag == RESET);
AES_CalcuFlag = RESET;
printf("The data is decrypted using AES, and the decrypted data is = {");
for(i=0;i<20;i++)
{
printf("%x ", AES_OutputData(i]);
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}

printf("A\r\n");

printf( \r\n");
1*CBC Jn i Hi s/
printf( \r\n");

printf("Start the encryption and decryption of CBC mode data\r\n");
printf("CBC data to be encrypted ={");
for(i=0;i<20;i++)
{
printf("%x ", CBC_Encrypt[i]);
}
printf("A\r\n");
printf("CBC data to be decrypted ={");
for(i=0;i<20;i++)
{
printf("%x ", CBC_Decrypt]i]);
}
printf("A\r\n");
AES_CBCModeConfig(AES_MODE_ENCRYPT,(uint8_t*)&CBC_KEY[0],AES_KEYSIZE_128B,
(uint8_t*)&CBC_IV[0],(uint8_t*)&CBC_Encrypt[0],80,(uint8_t*)&AES_OutputData[0]);
while(AES_CalcuFlag == RESET);
AES_CalcuFlag = RESET;
printf("The data is encrypted using AES, and the encrypted data is = {");
for(i=0;i<20;i++)
{
printf("%x ", AES_OutputData(i]);

}
printf("A\r\n");

AES CBCModeConfig(AES_MODE_DECRYPT,(uint8_t*)&CBC_KEY[0],AES_KEYSIZE_128B,
(uint8_t*)&CBC_IV[0],(uint8_t*)&CBC_Decrypt[0],80,(uint8_t*)&AES_OutputData[0]);
while(AES_CalcuFlag == RESET);
AES_CalcuFlag = RESET;
printf("The data is decrypted using AES, and the decrypted data is = {");
for(i=0;i<20;i++)
{
printf("%x ", AES_OutputData(i]);
}
printf("A\r\n");
Printf("**** *xeeseinnnannneeEsasRaeeeeees == N );

I*CTR Jnfie s Kot/
printf( TR o v o o w\I’\I’]");
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printf("Start the encryption and decryption of CTR mode data\r\n");
printf("CTR data to be encrypted = {");
for(i=0;i<20;i++)
{
printf("%x ", CTR_Encrypt]i]);
}
printf("}\r\n");
printf("CTR data to be decrypted = {");
for(i=0;i<20;i++)
{
printf("%x ", CTR_Decrypt[i]);
}
printf("A\r\n");
AES CTRModeConfig(AES_MODE_ENCRYPT,(uint8_t*)&CTR_KEY[0],AES_KEYSIZE_128B,
(uint8_t*)&CTR_IV[0],(uint8_t*)&CTR_Encrypt[0],80,(uint8_t*)&AES_OutputData[0]);
while(AES_CalcuFlag == RESET);
AES CalcuFlag = RESET;
printf("The data is encrypted using AES, and the encrypted data is ={");
for(i=0;i<20;i++)
{
printf("%x ", AES_OutputDatali]);

}
printf("A\r\n");

AES_CTRModeConfig(AES_MODE_ENCRYPT,(uint8_t*)&CTR_KEY[0],AES_KEYSIZE_128B,
(uint8_t*)&CTR_IV[0],(uint8_t*)&CTR_Decrypt[0],80,(uint8_t*)&AES_OutputData[0]);
while(AES_CalcuFlag == RESET);

AES_CalcuFlag = RESET;

printf("The data is decrypted using AES, and the decrypted data is = {");

for(i=0;i<20;i++)

{
printf("%x ", AES_OutputDatali]);
}
printf("}\r\n");
printf(" e AN ),
while(1)
{
}
}
IIAES W7 i 55 2R %5
void AES_CalcuCompletedHandler(void)
{
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if(AES_GetFlagStatus(AES_Flag_CCFIF) = RESET)
{
AES_ClearFlag(AES_Flag_CCFIF);
AES_CalcuFlag = SET;

}
}
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37 TRNG &4 FE R4

FEICSC32L14XX. SC32R807 A A WL — M EFENEU K A4 (FFRTRNG) , 7] LA/=4E320 M B BENLEL, Ff
FLE i N I A 2 S RSO U A Bl o

37.1 TRNG FEREWH
F%IGSC32L14XX. SC32R807 #FITRNGH fF #4514, AES_TRNG_TypeDef, 7E 3 “sc32L14xx.h"F

“sc32r807.h"H & LUl T :
typedef struct

__10 uint32_t RESERVEDO;
10 uint32_t RESERVED1;
10 uint32_t RESERVED2;
__10 uint32_t RESERVED3;
__10 uint32_t AES_CONFIG;
" 10 uint32_t TRNG_DATA;
__10 uint32_t TRNG_STS;
} AES_TRNG_TypeDef;

TRNG % {7 #s F 4
Table 37.1
AT Eiiipa
AES_CONFIG AESHC & 77 1745
TRNG_DATA TRNGHHE 27 /7 4%
TRNG_STS TRNGHR & 27 /74
37.2 TRNG [E 4 R $F R
Table 37.2
PRH 4 iR
TRNG_Delnit B TRNGZ A7 43 BB kA E
TRNG_Cmd ffRE L R BETRNGAME
TRNG_TLSELConfig TRNGEEHL ™ 4 77 ik #%
TRNG_TLDIVConfig TRNGRHEHL ™ A 3 R 1 3%
TRNG_GetRandomNumber IR Bl —AN 3247 BEHLEL
TRNG_ITConfig i RE R K AETR E I TRNG H i
TRNG_GetFlagStatus SREUHE E TRNGHIFR EALIR S
TRNG_ClearFlag EB TR E TRNGIHIbR EALIRAS
37.3TRNG B EREER (ANSEESEABHSKIEE)
TRNG_Delnit
Table 37.3
4 TRNG_Delnit
BR 5 5 A void TRNG_Delnit ( void )
Thaefd K TRNGZ A7 5 B B A E
NS G
iR {8 e
15 FH 7~ 1)
I* TRNGZ A7 882 A7 */
TRNG_Delnit ();
TRNG_Cmd
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Table 37.4

A4 TRNG_Cmd
BRI A5 Y void TRNG_Cmd(FunctionalState NewState)
Dhaeftid ffF e K BETRNGSME
WA NewState: TRNG Zife - j5/5¢H], A HUEENABLE=DISABLE
IR [Al4E o

s 7491

/* TRNGAE gt */

TRNG_Cmd(ENABLE);

TRNG_TLSELConfig

Table 37.5
PRI 4 TRNG_TLSELConfig
BRI 25 Y void TRNG_TLSELConfig(uint8_t TRNG_TLSEL)
Theedtiik TRNGRE & ™ A4 77 ik £
NS TRNG_TLSEL: TRNGH}4ffuck=24MHz, TLSEL[2:0]=000~011, H{{&0x00~0x03
IR [EfE 7
15 FH 7~ 1)

/* TRNGFEHLEL™ A= 77 2z 3 */
TRNG_TLSELConfig(0x00);

TRNG_TLDIVConfig

Table 37.6
4 TRNG_TLDIVConfig
BRI 25 Y void TRNG_TLDIVConfig(uint8_t TRNG_TLDIV)
Ihiediik TRNGRAHLEL = A 8 R ik
LETPNE 2 TRNG_TLDIV: TRNGH #fficik=24MHz, TLDIV[2:0]=101, H{#0x05
A EIL(EN 7
15 FH 7~ 1)

/* TRNGBaEHLE ™ A ik
TRNG_TLDIVConfig(0x05);

TRNG_GetRandomNumber

Table 37.7
R4 TRNG_GetRandomNumber
PR B 7Y uint32_t TRNG_GetRandomNumber(void)
Dhaefhid IR [a] — A 3247 B AL AL
NS HL 7
IR [l 4B — 32 FEHLEL
f 7= 191

[+ R B —/N32LFENLEL */
volatile uint32_t Trng_Num;
Trng_Num = TRNG_GetRandomNumber();

TRNG_ITConfig

Table 37.8
R4 TRNG_ITConfig
PR EUR Y void TRNG_ITConfig(uint16_t TRNG_IT,FunctionalState NewState)
Difedtiik fE e K REHR E M TRNG Wy
LN 2 TRNG_IT: f5fi g e 2k RERITRNG 1 Wit
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MANSHR2 NewState: TRNGH WiZhaEFF ja/< M, " E{EENABLESXDISABLE
R [A{E o
TRNG_IT
TRNGH Wik, ZpTable 37.93K15 X NS EHI TG K5 .
Table 37.9
TRNG IT i
TRNG_IT_INTEN HH T SR CPU K o7
TRNG_IT_DRDYIE TRNGH 8 4= 1 52 B b W i g 47
15 7R 1)

[T T i Sk CPURIE B FITRNGEUE A= 1 e B A i e/
TRNG_ITConfig(TRNG_IT_INTEN | TRNG_IT_DRDYIE,ENABLE);

TRNG_GetFlagStatus

Table 37.10
A& TRNG_GetFlagStatus
BRI 4 S Y FlagStatus TRNG_GetFlagStatus(TRNG_Flag_TypeDef TRNG_FLAG)
TRk FRELTE E TRNG bR EADIR S
WMAZH TRNG_FLAG: #EHTRNGHIbREAL
U EIL(EN TRNG_FLAG (iR
TRNG_FLAG
EFETRNGHIFR &AL, 2 Table 37. 1135 X AN S5 A KA .«
Table 37.11
TRNG_FLAG Rk
TRNG_FLAG_SEIF TRNGH T4 1% H Wids £ 47
TRNG_FLAG_DRDYIF TRNGHH A= B 58 B dn £ 47
(R

I K ETRNGEHE A e bR S I E 515 */
FlagStatus TRNG_ Status;
TRNG_Status = TRNG_GetFlagStatus (TRNG_FLAG_DRDYIF);

TRNG_ClearFlag

Table 37.12

R4 TRNG_ClearFlag
BR 5 5 A void TRNG_ClearFlag(uint8_t TRNG_FLAG)
hfedhik TERR TS E TRNGI bR E AU
LETPNE 2 TRNG_FLAG: TRNGWkr#ESL, & XAETRNG_Flag_TypeDefr
IR [ElE y

TRNG_FLAG

EFETRNGHIFREAL, S Table 37. 1138431 X NS 1) B B .

15 FH 7~ 1)

[* iEETRNG R T4 153 R T bR 4L */
TRNG_ClearFlag(TRNG_FLAG_SEIF);

37.4 ZE MR A BI

volatile uint32_t Trng_Num;
volatile FlagStatus TRNG_Flag = RESET;

void TRNG_OutputRandomNumFunction(void)

{
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RCC_AHBPeriphClockCmd(RCC_AHBPeriph_AES,ENABLE);//FF )& AES H}##
TRNG_TLSELConfig(0x00);
TRNG_TLDIVConfig(0x05);
TRNG_ITConfig(TRNG_IT_INTEN | TRNG_IT_DRDYIE,ENABLE);
NVIC_EnableIRQ(TRNG_IRQn);

TRNG_Cmd(ENABLE);

while(1)
{
if(TRNG_Flag)
{
TRNG_Flag = RESET;
printf("The random number has been generated success: 0x%x ", Trng_Num);
uint32_t delay_time = 50000;
while(delay_time--);
TRNG_Cmd(ENABLE);

void TRNG_GenerationCompleteHandler(void)
{
TRNG_Cmd(DISABLE); /{5 1k 5 R A Ak
if(TRNG_GetFlagStatus(TRNG_FLAG_DRDYIF) != RESET) // 4= 58 i Wt
{
Trng_Num = TRNG_GetRandomNumber();
TRNG_Flag =SET;
}
if(TRNG_GetFlagStatus(TRNG_FLAG_SEIF) != RESET) //4 i i b

{
TRNG_ClearFlag(TRNG_FLAG_SEIF);
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38 EPWM [& 14 FE iR 3k

FLSC32M1XXX. SCDX1XX. SC32R602 £ 1| EPWM J2 557 8 % 4 41 16 f7 3t % 1hRt EPWM.
EPWM [ZhaedEw £ & CFRFEMA G AEE, fHmk
IR, B R RO A BAMES, CRPEXIhRE. SCREZ A AL . #4748 EPWM_CON.
EPWM_STS #t EPWM FERZAS S, %58 EPWM (4T TF S T « 0 SOM B2 1 2% Ee 38 T s oph i 45

38.1 EPWM & 178541

EPWM ZF {45454, EPWM_TypeDef, 7E3(#F“sc32mxxxx.h"F1“SCDx1xx.h"HiE LT :

typedef struct

__10 uint32_t EPWM_CON;

__10 uint32_t EPWM_CHN;

10 uint32_t EPWM_STS;

10 uint32_t EPWM_INV;

__10 uint32_t EPWM_DFR;

__10 uint32_t RESERVEDO;

"~ 10 uint32_t EPWM_CYCLE;
__10 uint32_t EPWM_FLT_CFGO;
__10 uint32_t EPWM_FLT_CFG1;
__10 uint32_t EPWM_IDE;

10 uint32_t RESERVED1[2];
10 uint32_t EPWM_DTIS8]:

__10 uint32_t EPWM_ADCTRGDT[4];

} EPWM_TypeDef;

EPWM HFHFREHK

Table 38.1

AT Eiiipu

EPWM_CON EPWM 4% i %5 17 2%
EPWM_CHN EPWM J& & 1% & 77 17 2%
EPWM_STS EPWM R 2 b5 6 25 47 4%
EPWM_INV EPWM g b o il 15 B 27 47 2
EPWM_DFR EPWM 3t [X 1% & 77 17 2%

EPWM_FLT_CFGO

EPWM fault & & % /4% 0

EPWM_FLT_CFG1

EPWM FE[X 1% B 75 47 %% 1

RUAT I rpO 0 TR FR AL L rpl X AR AR AL LA

EPWM_CYCLE EPWM J& #7517 45
EPWM_IDE EPWM i@ iE n duty %7744
EPWM_DT[8] EPWM i#iE y duty %517 2%
EPWM_ADCTRGDTI[4] ADC 751 n RFF & I 35 LR 1T PR 5 B 27 A7 3
38.2 EPWM [& {4 FE ik #1511 %
Table 38.2
Pik e ik
EPWM_Delnit EPWM #H 2% 27 17 48 & A Bk (5
EPWM_lInit EPWM #JH {0 AL &
EPWM_Structlnit HLEPWM_InitStruct H {18 — NS HIL VA EHIHEA
EPWM_RisingDeadTimeConfig il & EPWM _EFHH5 AL X B ]
EPWM_FallingDeadTimeConfig L& EPWM T~ BV BE X 1 1]
EPWM_Cmd EPWM ThEFF KL &

EPWM_MAPConfig

EPWMO~5 % H s 1 e St 171 48437 7 24

EPWM_SWAPConfig

BCE EPWMO~7 1 H Al L it 3 1 A2 ez 055X

EPWM_SetPrescaler

EPWM B3R & &
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EPWM_GetPrescaler

KA EPWM [R5 8

EPWM_SetCycle

EPWM [ )& 19 1% &

EPWM_GetCycle

SR EPWM [ J8 A

EPWM_SetDuty

EPWM 5 %5 LEAC BE 1 B

EPWM_AsymmetryCmd

EPWM m X} 55 77 20 JESF BR - £ {5 g

EPWM_Asymmetry_SetDuty

EPWMx B L B w B

EPWM_GetDuty

AR EPWM (5 25 B FE

EPWM_FDStructlnit

{EEPWM_FDInitStruct #1148 — NS Hig & EHIE N

EPWM_FDlInit

EPWM g i 9 46 1L L B

EPWM_FDSoftwareStart

EPWM i A I 3

EPWM_FD_HALTMSCmd

i BEE TE [ HALT RS T R 8% 1]

EPWM_FDOutputStateConfig

Mo B Al R, A EPWM i FDIRES

EPWM_FDOutputLevelConfig

fic & EPWM b ic B i 11 2]

EPWM_FDCmd

BEE EPWM it I T i 3ok 1)

EPWM_FDModeConfig

Fii B EPWM g [ 6 i 45 18,

EPWM_TriggerLVConfig

g EPWM g frds T fd i IR

EPWM_SetADCTrigDir

EPWM mCoxf 7 20, il ks (K T 8077 1

EPWM_SetADCTrigCnt

EPWM fili iz ADC SZAE 51 n ()€ i i B AH

EPWM_PinRemapConfig

EPWM 3] Ji & H

EPWM_ITConfig

EPWM WAL & e84

EPWM_GetFlagStatus

ARILEPWM i AL

EPWM_ClearFlag

T B EPWM bz & £

38.3 EPWM [+ R RN S GBS H AR S K )

EPWM_Delnit
Table 38.3
PRE A EPWM_Delnit
bR A i Y void EPWM_Delnit(void)
DyRefiik EPWM 5% % 47 24 E A = 54 8
AEIE (S x
8 7Rl

I* EPWMZ 728 E 1%/
EPWM_Delnit();

EPWM _Init
Table 38.4
ERiE2 EPWM_Init
B A Y void EPWM_Init(EPWM_InitTypeDef* EPWM_InitStruct)
T Refi ik EPWM #7145 4k it &
MANZH EPWM_InitStruct: f&[H45k EPWM_InitTypeDef ffi#54t, f1& T 4% EPWM L B 15 5
AEILES T

EPWM_lInitTypeDef

EPWM_InitTypeDef & X T 3 #“sc32m1xxx_epwm.h” 5“SCDx1xx_epwm.h":
typedef struct

{

uint16_t EPWM_Prescaler;

uint16_t EPWM_AlignedMode;

uint16_t EPWM_WorkMode;
uint16_t EPWM_Cycle;

uint32_t EPWM_OutputChannel,
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uint32_t EPWM_LowPolarityChannl;

} EPWM _InitTypeDef
EPWM_Prescaler

EPWM_Prescalerit @ EPWMHE 814K, Z[Table 38.53- 51X NS EH A it

Table 38.5
EPWM_Prescaler ik
EPWM_PRESCALER_DIV1 RS
EPWM_PRESCALER_DIV2 I Bl A Oy 2 9 B0
EPWM_PRESCALER_DIV4 I By 4 93 B
EPWM_PRESCALER _DIV8 I B 352 g 8 43 A0t
EPWM_PRESCALER_DIV16 i B A2 16 43 4
EPWM_PRESCALER_DIV32 I B A g 32 93 A0
EPWM_PRESCALER_DIV64 I B Sy 64 43 5
EPWM_PRESCALER_DIV128 I BpA A 128 434

EPWM_AlignedMode

EPWM_AlignedMode % & EPWMX| 55130, Z[#Table 38.6381531X >S40 1 BT Bl i »

Table 38.6
EPWM_AlignedMode i
EPWM_AlignmentMode_Edge UM AP
EPWM_AlignmentMode_Center H X 55

EPWM_ WorkMode

EPWM_ WorkMode % 2EPWM T{E#5X, Z:[ Table 38.7 3k131X NS4 T A Bl 5t

Table 38.7
EPWM_ WorkMode ik
EPWM_WorkMode_Independent ThT A R
EPWM_WorkMode Complementary | H M

EPWM_Cycle

EPWM_Cyclei% EEPWMJA A, HE{ERFR EPWME HEIEH (I — 1); thh 2 SLEPWME) t (¥ 8 BA{E

(EPWMPD[7:0] + 1) * EPWMR 4t
EPWM_OutputChannel

EPWM_OutputChannel % BEPWMiii il iE, i Table 38.83k 5 X NS HHIFTH K -

Table 38.8

EPWM_OutputChannel i
EPWM_Channel_Less AN P TE
EPWM_Channel_0 HHEIEIE O
EPWM_Channel_1 i E 1
EPWM_Channel_2 M EEIE 2
EPWM_Channel_3 M HEEIE 3
EPWM_Channel_4 EFEIE 4
EPWM_Channel_5 I 5
EPWM_Channel_6 I 6
EPWM_Channel_7 I 7
EPWM_Channel_All hPEIE 0-7

EPWM_LowPolarityChannl

EPWM_LowPolarityChannli% B EPWMx [ HiEiE, Z[#Table 38.83K1FiX N SHU I A it -

15 FH 7~ 1)
EPWM_InitStruct. EPWM_AlignedMode = EPWM_AlignmentMode_Edge;//EPWM i 5515 50 A0 s 5 5%
EPWM_InitStruct->EPWM_WorkMode = EPWM_WorkMode_Independent;//#5 & g 7 1 14,
EPWM_InitStruct. EPWM_Cycle = (uint16_t)(32000000 / 256 / 1000); [IEPWMJ 451 5 1000Hz
EPWM_InitStruct. EPWM_OutputChannel = EPWM_Channel_0;  //{# GEEPWMO%
EPWM_InitStruct. EPWM_Prescaler = EPWM_PRESCALER_DIV256; IIEPWME %43 5519 153 i
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EPWM_Init(&EPWM _InitStruct); //lic @ EPWM

EPWM _ Structinit

Table 38.9
Bk iEA EPWM_Structinit
BRE R T void EPWM_ StructInittEPWM_InitTypeDef* EPWM_InitStruct)
Ty Redt ik fEEPWM_InitStruct H )4 — S HEZ A EHIEA
MASH EPWM_InitStruct: 151454 EPWM_InitTypeDef fI48%F, #¥1t41k
& [BE .

EPWM_InitStruct
EPWM_InitStruct ] 5% i 5t 44 (£ i Table 38.10F7 7~ .

Table 38.10
J SR
EPWM_AlignedMode EPWM_AlignmentMode_Edge
EPWM_Cycle 0x0000
EPWM_WorkMode EPWM_WorkMode_Independent
EPWM_LowPolarityChannl EPWMChannel_Less
EPWM_OQutputChannel EPWMChannel_Less
EPWM_Prescaler EPWM_PRESCALER_DIV1
i 7= 191

I* FEEPWM_InitStruct {14 — S Hdz s A [HIE N
EPWM_InitTypeDef EPWM_InitStruct;
EPWM_Structinit(&EPWM_InitStruct);

EPWM_RisingDeadTimeConfig

Table 38.11
PR 44 EPWM_RisingDeadTimeConfig
B AR Y void EPWM_RisingDeadTimeConfig(EPWM_TypeDef* EPWMx, uint8_t
EPWM_RisingDeadTime);
DhREA it & EPWM L JHFE X I 3]
WS K EPWMx: % #4115t EPWM
MANZH 2 EPWM_RisingDeadTime: EPWMx _EFHS4E X i (7]
pAEI IS g
i IR 41

I* ¥ B EPWM_ETHEFEIX I a]*/
EPWM_RisingDeadTimeConfig (EPWM,0xFF);

EPWM_FallingDeadTimeConfig

Table 38.12
Pk g EPWM_FallingDeadTimeConfig
B A Y void EPWM_FallingDeadTimeConfig(EPWM_TypeDef* EPWMX, uint8_t
EPWM_FallingDeadTime);
T Refi ik i B EPWM R [ 35 AEIX B [f]
BNSH 1 EPWMx:it #41% EPWM
WANZH 2 EPWM_FallingDeadTime: EPWMx T B&#S5E (X I ]
AEILES 7
it 7491

P& BEPWM T BEVRFEIX B [E]*/
EPWM_FallingDeadTimeConfig (EPWM,0xFF);

EPWM_Cmd
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Table 38.13
ERIES EPWM_Cmd
BR A iR 7Y void EPWM_Cmd(FunctionalState NewState)
ThResid EPWM Ihig g s/ Ak
NS NewState: EPWM 1§ & ul 2k G
IR [F{E N
15 FH 7491
I*{EREEPWM*/

EPWM_Cmd(ENABLE);

EPWM_MAPConfig

Table 38.14
R4 EPWM_MAPConfig
B AR A void EPWM_MAPConfig(EPWM_TypeDef* EPWMx, EPWM_MAP_Typedef EPWM_MAP)
Thees ik EPWMO~5 i i 3y [ B SR 7167 77 20
MNSHA EPWMx:i& £ 415 EPWM
MANZH 2 EPWM_MAP: 1% & % H ity 1 B 1477 50
AEILES G
EPWM_MAP
EPWM_MAP & £4i H oiii L B SHD)477 5, S Table 38.1538431X >S40 ¥ B Bl i
Table 38.15
EPWM_MAP Ei B
EPWM_MAP_Normal H A1 L 7 Py HES)
EPWM_MAP_Alternate H AL 5 S
15 FH 7~ 1)

[*¥5 B EPWM 3 I HAIL A PR 4L HE ) */
EPWM_MAPConfig(EPWM, EPWM_MAP_Normal);

EPWM_SWAPConfig

Table 38.16
M4 EPWM_SWAPConfig
B R A void EPWM_SWAPConfig(EPWM_TypeDef* EPWMx, EPWM_SWAP_Typedef EPWM_SWAP)
e finid BE EPWMO~7 1 H AT L it 3 1152 gz i 7 5
BNSH EPWMx:it #41% EPWM
WMNBH 2 EPWM_MAP: 5 & 4 3 F B D)4 77 =
iR [EME 7
EPWM_SWAP
EPWM_SWAP:E £4i i H RS D177 30, 25 Table 38.17 345X 4N S50 A7 2 -
Table 38.17
EPWM_SWAP ik
EPWM_SWAP_Normal EPWM [f) H fil L A48 #e
EPWM_SWAP_Alternate EPWM ffj H il L &2 #:
i 7 451

¥ BEPWMETHAILANAS 4 */
EPWM_SWAPConfig (EPWM, EPWM_SWAP_Normal);

EPWM_SetPrescaler

Table 38.18
iR iE2 EPWM_SetPrescaler
BRI R A void EPWM_SetPrescaler(EPWM_Prescaler_TypeDef EPWM_Prescaler)
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i g W E EPWM %
LN EPWM_Prescaler: i EPWM (4%, Ul " 5% Table 38.5.
R [AE 7

i FH R 11

% B EPWM#i 3 A Fsource/8*/
EPWM_SetPrescaler(EPWM_PRESCALER_DIV8);

EPWM_GetPrescaler

Table 38.19
ER i EPWM_GetPrescaler
PR 2 i 2 EPWM_Prescaler_TypeDef EPWM_GetPrescaler(void)
Thees iR FREL EPWM FI AR A
iR [BE EPWM [fj i
S FH =151

I* SRELEPWMFAR */
EPWM_Prescaler_ TypeDef EPWM_Prescaler;
EPWM_Prescaler = EPWM_GetPrescaler();

EPWM_SetCycle

Table 38.20
4 EPWM_SetCycle
oA AR void EPWM_SetCycle(uint8_t EPWM_Cycle)
DiRe ik EPWM [f) i 3115 &
BNZH A EPWM_Cycle: EPWM ) & #11#
iR A 7
i 1
I* Y B EPWMIT) & 1 */

EPWM_SetCycle(EPWM1,999); //[EPWM4i tH i) JE 118 J9(999+1) * EPWMIK 4

EPWM_GetCycle

Table 38.21
EpiE2 EPWM_GetCycle
B A Y Uint8_t EPWM_GetCycle(void)
Ihae id FRELEPWM [ 1
NS H EPWMx: x AJLLJE 0 BG 1, Kik#% EPWM #hi%
iR [E{E EPWM H) A #iE
A% FH 7~ 431
[* SRELEPWMIY) & BAE */

Uint8_t EPWM_Cycle;
EPWM_Cycle = EPWM_GetCycle(EPWM);

EPWM_SetDuty

Table 38.22
Pk g EPWM_SetDuty
PR R A void EPWM_SetDuty(EPWM_Channel_Typedef EPWM_Channel, uint§_t EPWM_Duty)
Dy Redt ik EPWM 5=t KE R E
BN EPWM_Channel: EPWM i i# i %
NS4 2 EPWM_Duty: EPWM 5 25 LK J
AL I
A8 741
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/* e B EPWMIT & 8 LUK R ¥/
EPWM_SetDuty(EPWM, EPWM_Channel_6,500);

EPWM_GetDuty

Table 38.23
oA 4 EPWM_GetDuty
PR 2 i 2 uint8_t EPWM_GetDuty(EPWM_Channel_Typedef EPWM_Channel)
DyReH ik HKIEPWM 1 (5 2 EE K T A
WMASH EPWM_Channel: EPWM i# i #
iR [l EPWM 5 23 EE K AH
i 7491

[* SREXEPWMOG 1 5 2 Ll EAH */
uint16_t EPWM_Duty;
EPWM_Duty = EPWM_GetDuty(EPWM, EPWM_Channel_6);

EPWM_AsymmetryCmd

Table 38.24
PRE A EPWM_AsymmetryCmd
bR 5 5 A void EPWM_AsymmetryCmd(EPWM_TypeDef* EPWMXx, FunctionalState NewState)
TyRedt ik EPWM i 55 77 20 xR v i fil e
WMANZH A EPWM: &£ EPWM #h i
MANZH 2 NewState: EPWM sk} 55 77 20 R X #R i £ i g
& [BE T
15 FH 7481

[ AEREEPWMH L 5577 3T AR AR THE/
EPWM_AsymmetryCmd (EPWM, ENABLE);

EPWM_Asymmetry_SetDuty

Table 38.25
R4 EPWM_Asymmetry_SetDuty
BR AR Y void EPWM_Asymmetry_SetDuty(EPWM_TypeDef* EPWMx, EPWM_Channel_Typedef
EPWM_Channel, uint16_t EPWM_CmpUp, uint16_t EPWM_CmpDown)
DIRE IR EPWMx i # 5% L BB i B
WS EPWMXx: i #4 #% EPWM
W% 2 EPWM_Channel: i i % %
HINSH3 EPWM_CmpUp: EPWMx _ETHi+-$0 0 8 s % &
MANSH 4 EPWM_CmpDown: EPWMx J % [r) F it Bl % g
pAEIE IS P

EPWM_Channel, 2 $ 4 H i 1 B D148 77 50

15 FH 7~ 1)

I* ¥ BEPWMB LB LLAE B E */
EPWM_Asymmetry SetDuty (EPWM, EPWM_Channel_0,0xFF,0xFF);

EPWM_FDInit
Table 38.26
ERiE2 EPWM_FDlInit
o A Y void EPWM_FDInit(EPWM_TypeDef* EPWMx, EPWM_FDInitTypeDef* EPWM_FDInitStruct)
ek EPWM il F s U 47) 463 4k i 2
BINSH EPWMx: & #:411% EPWM
MINSH 2 EPWM_FDInitStruct: E[[4%5k EPWM_FDInitTypeDef Hifg4t, & 74X EPWM (B &5 2
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iR [l

EPWM_FDInltTypeDef

typedef struct
{

uint16_t EPWM_FDSoure;
uint16_t EPWM_FDMode;
uint16_t EPWM_FDTriggerLV;
uint32_t EPWM_FDFilteringTime;

FunctionalState EPWM_FDSoureCmd;

} EPWM_FDInitTypeDef;
EPWM_FDSoure

EPWM_FDSoure % & EPWM /s il fit 4 Y5,

Table 38.27

EPWM_FDSoure

g

EPWM_FDSoure_Less

AN 5 BRI U

EPWM_FDSoure_OP2

OP2 # it ) EPWM i 41, 1

EPWM_FDSoure_OP1

OP1 #E s fih % EPWM it AL %1

EPWM_FDSoure_SW

Ak EPWM #E AL 2 ) £

EPWM_FDSoure_ CMP3

CMP3 fil % EPWM i B {8 e fir

EPWM_FDSoure_ CMPO

CMPO fih % EPWM i &1t {8 e fir

EPWM_FDSoure_FLTPIN

B R FLT 5 BRI i e B AL o) e i

EPWM_FDMode

EPWM_FDMode 15 & EPWM i [ il 155 28,

Table 38.28

EPWM_FDMode

fiid

EPWM_FDMODE_OS

L One-shot Z 4 i

EPWM_FDMODE_CBC

LA cycle-by-cycle i i

EPWM_ FDTriggerLV

ZTable 38.27 3K 1FIX NS HHI T A A -

Z [ Table 38.283k151X NS HUH T A B -

EPWM_ FDTriggerLV#& & EPWMlk & il i ~1-IR7, ZiTable 38.293K 131X NS HUI BT Bt -

Table 38.29
EPWM_FDVoltage iR
EPWM_FDTriggerLV_Low 0 e A N ER L
EPWM_FDTriggerLV_Hight L B A g LS flh

EPWM_ FDFilteringTime

EPWM_ FDFilteringTime % & EPWMili 46 I 4 A\ A5 5 eI IR A]

Table 38.30

Z[#|Table 38.303k

EPWM_ FDFilteringTime

fliid

EPWM_FilteringTime_Ous

EPWM i 6 3

=

S\ 5 JE N [E] Ous

EPWM_FilteringTime_0_2us

EPWM #f i 6 3

=

S5 5 UE N [E] 0.2us

EPWM_FilteringTime_0_4us

EPWM & 6 i1

=

NG5 JE P 8] 0.4us

EPWM_FilteringTime_0_8us

EPWM & 6 i

=

NS5 JE P E] 0.8us

EPWM_FilteringTime_1_7us

EPWM #f i 6 3

=

SR S U R 1.7us

EPWM_FilteringTime_3_5us

EPWM i 6 3

=

S5 5 UE N [H] 3.5us

EPWM_FilteringTime_7us

EPWM & 6 i

=

NS T IEP RS 1] Tus

EPWM_FilteringTime_14_1us

EPWM & 6 i

=

NS 5 UE I (] 14.1us

i FH 7R 191«

EPWM_FDInitTypeDef EPWM_FDInitStruct
EPWM_FDInitStruct->EPWM_FDSoure = EPWM_FDSoure_ SWTRG;// ¥t & EPWM B AL i1
EPWM_FDInitStruct->EPWM_FDMode = EPWM_FDMODE_SWOS;// EPWM & 46: # 44 One-shot
EPWM_FDInitStruct->EPWM_FDVoltage = EPWM_FDVoltage Low;// #F# Ml B~ fih
EPWM_FDInitStruct->EPWM_FDFilteringTime = EPWM_FilteringTime_Ous;// EPWM & A8 1 JiE 38 i (7] Ous
EPWM_FDInitEPWM, & EPWM_FDInitStruct);
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EPWM_FDSoftwareStart

Table 38.31
B2 EPWM_FDSoftwareStart
bR £ void EPWM_FDSoftwareStart(EPWM_TypeDef* EPWMx)
Dy Re fihid EPWM#H A1 A 5 3
WMASHA EPWMx: xAJ LLZOE1, KIEFHEPWMAM K
iR [l T
EOERNUE
I* EPWME i 5 Ja 2/

EPWM_FDSoftwareStart(EPWMXx);

EPWM_FDStructinit

Table 38.32
PRI 44 EPWM_FDStructlnit
PR B T void EPWM_FDStructlnit(EPWM_FDInitTypeDef* EPWM_FDInitStruct)
Thees ik {EEPWM_FDInitStruct i & — NS HU% A EIHA
NS EPWM_FDInitStruct: fgmZ5# EPWM_FDInitTypeDef 8%, FFwlinik
IR [l E y

EPWM_FDInitStruct
EPWM_FDInitStruct ) 51 ik 4 {5 Wi Table 38.33/171

Table 38.33
J A E
EPWM_FDSoure 0
EPWM_FDMode EPWM_FDMODE_CBC
EPWM_FDTriggerLV EPWM_FDTriggerLV_Low
EPWM_FDFilteringTime EPWM_FilteringTime_Ous
EPWM_FDSoureCmd DISABLE
8 7l

I* FEEPWM_FDInitStruct 1 i) & — > S Hdz s s (I
EPWM_FDInitTypeDef EPWM_FDInitStruct;
EPWM_Structinit(&EPWM_FDInitStruct);

EPWM_FD_HALTMSCmd

Table 38.34
B H 4 EPWM_FD_HALTMSCmd
B B Y void EPWM_FD_HALTMSCmd(EPWM_TypeDef* EPWMx,FunctionalState NewState)
Thhe g fif REIHIE P HAL TR HT 5 8k M
WAZH EPWM: i&FFEPWMSH i
MANSH 2 NewState: {fi A iE FTHAL TR AT 5T 1 556 A
i [ 5
il F 7~ 1

[ *d AEE E T HAL TR $2 8T 5/
EPWM_FD_HALTMSCmd (EPWM, ENABLE);

EPWM_ FDOutputStateConfig

Table 38.35
R4 EPWM_ FDOutputStateConfig
B A Y void EPWM_ FDOutputStateConfig (EPWM_TypeDef*
EPWMx,EPWM_ FDOutputState TypeDef EPWM_ FDOutputState)
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ThResid il B fil ok MR fE, & — % EPWM i CUR A

NSH EPWMx: x FJLL&Z 0 801, Skiki% EPWM 4hi%

MINSH 2 EPWM_FDOutputState: % & it & fil & #5545 — 5 EPWM 55 DR A .
IR [ 8 T

EPWM_ FDOutputStateConfig
EPWM_ FDOutputStateConfighit & fitl /& #i [ J5 4 — EREPWMiG [ UIR A . 24 Table 38.363K 15X NS HUHI A 1%,

=
A

IS0 o

Table 38.36
EPWM_FDOutputState iR
EPWM_FDOutputState PP PWMFLTx ¥ & [ # 7
EPWM_FDOutputState_HlI P, AT PWM i 1 5 40 7 Ok T
18 F 7R

[T B ik A f EP WM IR A e LY/
EPWM_ FDOutputStateConfig (EPWM, EPWM_FDOutputState_HI);

EPWM_ FDOutputLevelConfig

Table 38.37
EpiE EPWM_ FDOutputLevelConfig
oA A i Y void EPWM_ FDOutputLevelConfig (EPWM_TypeDef* EPWMx,uint16_t
EPWM _Channel,EPWM _ FDOutputLevel TypeDef EPWM_ FDOutputLevel)
DyRe ik Fic & EPWM i % i e & o 1 2% 51
BNZHA EPWMx: kit EPWM 4hix
MNSH 2 EPWM_Channel: i%# EPWM [l .
MANSH3 EPWM_FDOutputLevel: %4f & i i EPWM )55 [ 45 5] 5 B
IR [EI 7

EPWM_ FDOutputLevelConfig
EPWM_ FDOutputLevelConfighic & #i i EPWM 13 [ 24) . 2 [ Table 38.383 43 X MM A AL - -

Table 38.38

EPWM_FDOutputLevel iR

EPWM_FDOutputLevel Low EPWM )35 11 2% I

EPWM_FDOutputLevel_High EPWM [1935 1125 51 &

A5 F 7~ 431

/¥ B 24 i s EPWIVEELE OF) 35 11 9 53 Ay e
EPWM_FDOutputLevel (EPWM, EPWM_Channel_0 , EPWM_FDOutputLevel_High);

EPWM_FDCmd
Table 38.39
ERiE2 EPWM_FDCmd
B A Y void EPWM_FDCmd(EPWM_TypeDef* EPWMx, FunctionalState NewState)
L ipa BE EPWM bt I X TT J5 sk 1]
WANSHA EPWM: &£ EPWM 4h i
BINSHL 2 NewState: ffifit EPWM 46 1) 5 5
i [l i x
it FH 7= 51

[ *FF 3 EPWM g s A6 i 5 2%/
EPWM_FDCmd (EPWM, ENABLE);

EPWM_FDModeConfig

Table 38.40

EEE

\ EPWM_FDModeConfig
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PR 4 i A void EPWM_FDModeConfig (EPWM_TypeDef* EPWMx, EPWM_FDMode_TypeDef
EPWM_FDMode)

DyReH ik Pt & EPWM g s i A 5

MANZH A EPWM: &£ EPWM #h &

MANZH 2 EPWM_FDMode: EPWM #f i i i 5

& [BE I

EPWM_FDModeConfig i Sk f#1ic & EPWMifE A M . S [ Table 38.283k1531X NS4 BT B i
8RB

[ * e B EPW M B A il 452 =R 3 2 fik & one shot*/

EPWM_FDModeConfig (EPWM, EPWM_FDMODE_SWOS);

EPWM_FDTriggerLVConfig

Table 38.41

PRI 44 EPWM_TriggerLV

PR iR 2 void EPWM_FDTriggerLVConfig (EPWM_TypeDef* EPWMx, EPWM_TriggerLV_TypeDef
EPWM_TriggerLV)

DyRe ik HEEE EPWM R e Il i & L H RS

MANZH A EPWM: &£ EPWM #h i

MNSH 2 EPWM_TriggerLV: EPWM i f A il fit 2 o R A4 o

& [BE T

EPWM_FDTriggerLVConfig

EPWM_FDTriggerLVConfigi& & EPWMi E il fil &% L HARAS . 2P Table 38423k X NS HHI A Kt »
Table 38.42

EPWM_TriggerLV Eiiip)
EPWM_FDTriggerLV_Low e R A AR F - fih
EPWM_FDTriggerLV_Hight L A W v S i
8 7Rl

1 *FF Jd EPWM S S i OP 2 i i Hi s R 785 vy HL P/
EPWM_FDTriggerLVConfig (EPWM, EPWM_OP2LV_Hight);

EPWM_SetADCTrigDir

Table 38.43
K4 EPWM_SetADCTrigDir
PR R A void EPWM_SetADCTrigDir(EPWM_TypeDef* EPWMx,EPWM_ADCTrigGroup_TypeDef
EPWM_ADCTrigGroup, EPWM _ADCTrigDir TypeDef EPWM TrigDir)
Tyae fiik EPWM Hhta it SN, il R sl BT 807 1) 328 5
WNZHA EPWM: &£ EPWM #h &
WANZH 2 EPWM_ADCTrigGroup: EPWM £H i ik #%
MANZH3 EPWM_TrigDir: & fil & x5 1714077 17
AL I

EPWM_ADCTrigGroup

EPWM_ADCTrigGroup AIRIEFEPWMAL%. S Table 38.443k 5 X NS MM T A L. -
Table 38.44

EPWM_ADCTrigGroup ik
EPWM_ADCTrigGroup0 EPWM fili % #5 GroupO
EPWM_ADCTrigGroup1 EPWM filt &% #5 Group1
EPWM_ADCTrigGroup2 EPWM fi /% #& Group2
EPWM_ADCTrigGroup3 EPWM fili % #5 Group3
s =151

[ * EPWMA O AT, ik s i T2 ) e B 1) %/
EPWM_ITConfig(EPWM, EPWM_IT_INTEN, ENABLE);
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EPWM_TrigDir
EPWM_TrigDir 8 E ik i 1405 1. S Table 38.455 XA SHUIMHTH A -
Table 38.45
EPWM_TrigDir Bk
EPWM_ADCTrigDir_Up A %
EPWM_ADCTrigDir_Down R H %
15 FH 7= 1

[ * EPWMH o SRR, A sl i TH 87 )iz 6 1) B/
EPWM_SetADCTrigDir (EPWM, EPWM_ADCTrigGroup0, EPWM_ADCTrigDir_Up);

EPWM_SetADCTrigCnt

Table 38.46
PRE A EPWM_SetADCTrigCnt
PR A R T void EPWM_SetADCTrigCnt(EPWM_TypeDef* EPWMx,EPWM_ADCTrigGroup_TypeDef
EPWM_ADCTrigGroup, uint32_t ADC_TrigCnt)
DyRe ik EPWM fili )k ADC KA 541 n (#5€ i iC & 18
TN EPWM: &£ EPWM 41
MINSH 2 EPWM_ADCTrigGroup: EPWM 4 %% %
MNZH3 TrigCnt: # B fil & ADC KAE /741 n 1) 5 i it &
R F 7
GER

| * EPWMfih & ADCRA¥ JT 41 O 72 B fic B {E OXF F*/
EPWM_SetADCTrigCnt (EPWM, EPWM_ADCTrigGroup0, OxFF);

EPWM_PinRemapConfig

Table 38.47

Pk e EPWM_PinRemapConfig

B H R Y void EPWM_PinRemapConfig(EPWM_TypeDef* EPWMx, EPWM_PinRemap_TypeDef
EPWM_Remap)

ThReiA EPWM 5|5 11

WAZHA EPWM: #%$ EPWM 4hix

BN 2 EPWM_Remap: 5| [#i& i s0ik £

iR Bl x

EPWM_Remap

EPWM_Remap HISRAEREEE ik EPWM . Z:iTable 38.483K 131X ™SI BT A B 57t -
Table 38.48

EPWM_Remap ik
EPWM_PinRemap_Default EPWM A~
EPWM_PinRemap_A EPWM 5| & H A i
15 FH 7481

| *EPWMASE Fi*/

EPWM_PinRemapConfig (EPWM, EPWM_PinRemap_Default );

EPWM_ITConfig

Table 38.49
ERiE2 EPWM_ITConfig
PR AR R void EPWM_ITConfig(uint16_t EPWM_IT, FunctionalState NewState)
it fitiid EPWM 7 it & bR %4
BNSH 1 EPWMx: Rik# EPWM #hit
NS4 2 EPWM_IT: EPWM i sk
MASH 3 NewState: EPWM i1 J5 /55 1]
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(B E |

EPWM_IT

EPWM_IT ARfEREE#H LREEPWM i, Z[#Table 38.503k 431X NS HMI AT A KA. -
Table 38.50

EPWM_IT ik

EPWM_IT_OVF EPWM %85 - i o b7 fif

EPWM_IT_UNF EPWM T %88 T i H b7 i g

EPWM_IT_CBC cycle by cycle il J I} (¥ o W £ e

EPWM_IT_OST One-shot F& 4 fi i B (1 H I 17 e

EPWM_IT_INTEN EPWM i { ¢

8 7w 191

1 *JF 2 EPWMIF) o i/

EPWM_ITConfig (EPWM, EPWM_IT_INTEN, ENABLE);

EPWM_GetFlagStatus

Table 38.51
B4 EPWM_GetFlagStatus
bR R T FlagStatus EPWM_GetFlagStatus(uint16_t EPWM_FLAG)
ThaeHid FREL EPWM H i b & A7
MNZHA EPWM_FLAG: EPWM k5 &
R [E{E EPWMx (R4 (SET 8% RESET)
EPWM_FLAG
Table 38.52%5 i T EPWM_FLAGHI{HE
Table 38.52
EPWM_FLAG ik
EPWM_Flag_OVF EPWM i #4851 br A7
EPWM_Flag_UNF EPWM T #8 F fi Ar 07
EPWM_Flag_CBC cycle by cycle Fr = A4 b & A
EPWM_Flag_OST One-shot F 44 /= A b & AL
s 151

I* SRELEPWM s Bl br B4 */
FlagStatus EPWM_ Status;
EPWM_Status = EPWM_GetFlagStatus(EPWM, EPWM_Flag_OVF)

EPWM_ClearFlag

Table 38.53
ERiE2 EPWM_ClearFlag
AR A void EPWM_ClearFlag(uint16_t EPWM_FLAG)
T Refi ik B EPWM b Az
WS EPWM_FLAG: EPWM 1l {5 &
AEILES 7
it I 7491

[* E R EPWM S i SR bR A7 */
EPWM_ ClearFlag(EPWM, EPWM_Flag_OVF);

38.4 A ARE: (EPWM BH 2R 50 HEE)

void EPWM_Independent_Function(void)
{

GPIO_InitTypeDef GPIO_InitStruct;
GPIO_InitStruct.GPIO_Pin = GPIO_Pin_0 | GPIO_Pin_1 | GPIO_Pin_2 | GPIO_Pin_3 | GPIO_Pin_4 |
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GPIO_Pin_5| GPIO_Pin_10 | GPIO_Pin_11 | GPIO_Pin_12;  //SW1
GPIO_InitStruct. GPIO_Mode = GPIO_Mode OUT_PP;

GPIO_Init(GPIOA, &GPIO_InitStruct);
}

I* A1 5E PWMORT £ */
RCC_APB2Cmd(ENABLE);
RCC_APB2PeriphClockCmd(RCC_APB2Periph_ EPWM,ENABLE);

I* PWMIEL B 25 1 A1 a6 4k ¥/
EPWM _InitTypeDef EPWM_ InitStruct;
EPWM_Structinit(&EPWM_InitStruct);

EPWM_InitStruct. EPWM_Prescaler = EPWM_PRESCALER_DIV1;  /[EPWME}£i14) 4

EPWM_InitStruct. EPWM_AlignedMode = EPWM_AlignmentMode_Edge; //EPWM i 5545 2 g 217 %6t 5%

EPWM_InitStruct. EPWM_WorkMode = EPWM_WorkMode_Independent; //EPWM T {F 5 A 7 A =

EPWM_InitStruct. EPWM_Cycle = (uint16_t)(36000000/1000-1); //fic & PWMHAI 452 4 1000Hz@PWMHT & 4
F=36MHz

HIPWME B R E A (PWMPD[15:0] + 1) / PWMBA &4l

EPWM_InitStruct. EPWM_OutputChannel = EPWM_Channel_All;  //flifig &3 EPWM4

EPWM_InitStruct. EPWM_LowPolarityChannl = EPWM_Channel_Less; //EPWM Jz tHifi &

EPWM_InitStruct. EPWM_OutputChannel = EPWM_Channel_0 | EPWM_Channel_1

EPWM_Init(EPWM,&EPWM_InitStruct); 1145 EPWM

EPWM_MAPConfig(EPWM, EPWM_MAP_Alternate);

EPWM_SWAPConfig(EPWM, EPWM_SWAP_Alternate );

EPWM_SetDuty(EPWM,EPWM_Channel_0,EPWM_InitStruct. EPWM_Cycle * 50/100);/Fic. & EPWMO /4 %5 Lty
50%

* A EEPWMOH i */
EPWM_ITConfig(EPWM,EPWM_IT_INTEN|EPWM_IT_OVF,ENABLE);
NVIC_EnablelRQ(EPWM_IRQn);

EPWM_Cmd(EPWM,ENABLE);/{# 8EPWM
while(1)

{
}
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39 PCAP [E R 3

#£IGSC32M1XXX. SCDX1XX. SC32R602 £ 4| [(JPCAP # = H4mia(= S\, 1EEMLZER A A L2 =48
ERES. BILEHRESRES . SHBHE S HA. SMAE ST aHE. Bk, $MH. FRSeE.
I I B TR .

39.1 PCAP FF5B4H

PCAPZ fi#3451), PCAP_TypeDef, 7E 3 sc32mxxxx.h”F1“SCDx1xx.h" 15 LT«

typedef struct

__ 10 uint32_t PCAP_CON;
__10 uint32_t PCAP_CNT;
10 uint32_t PCAP_TH:;

__10 uint32_t PCAP_RESULT;
__10 uint32_t PCAP_STS;
__10 uint32_t PCAP_IDE;

} PCAP_TypeDef;

PCAP 728 K%
Table 39.1
A ik
PCAP_CON PCAP %l &5 £7 8%
PCAP_CNT PCAP it 4 27 47 4%
PCAP_TH PCAP |']R{H % f7 2%
PCAP_RESULT RS LA 7o
PCAP_STS PCAP 5 & JOAR AL 25 77 2%
PCAP_IDE DMA/H 7 1 e 77 77 4%
39.2 PCAP [ElfFEE 5%
Table 39.2
PCAP_Delnit ¥4 PCAP Zif7 4% B A A E
PCAP_Init HR4E PCAP _InitStruct H{i E S H IR 7 % PCAP 77 17 48
PCAP_Cmd i RE B # K Bk PCAP 41k

PCAP_Structlnit

8 PCAP _InitStruct H [)5 — AN S Ha A [HEN

PCAP_FIL75Cmd

i s K fedg € PCAP K 7/5 £

PCAP_ModeEnable PCAP i 52 20 it
PCAP_SetCounthreshold W E PCAP 144 ' fRAE
PCAP_GetCnt FKE PCMP it % /8

PCAP_GetCapLevel

IREL PCAP i S0 K < 1 15 5 H PR

PCAP_GetLastLevel

HREL PCAP i R0 K 2 J5 B2 )15 5 B IR

PCAP_GetRawData

BRI PCAMP i3RI K 2 o i B )5 5 B OFIRAS, RIEESS

PCAP_GetDirection

PRI PCAP i A 155 58 L TH AU

PCAP_GetCaptureValue

SREL PCAP i N5 5 % B 4

PCAP_ITConfig

e K AESE E 1) PCMP il

PCAP_GetFlagStatus

R A e 1 PCAP i3 AL I B 5 &

PCAP_ClearFlag

Tk PCAP [ Ak B AR G A

39.3 PCAP [EFFE MBI HR (NS L #ESE RS 1)

PCAP_Delnit
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Table 39.3
ER i PCAP_Delnit
BRA R Y void PCAP_Delnit(PCAP_TypeDef* PCAPXx)
ThRed ik ¥4k PCAP Ziffas E 1 kA E
WA PCAPx: i&# PCAP 4%
R [FI{E x
18 F 7R

I* $5M PCAP 2 A d% BN ERAEE*
PCAP_Delnit(PCAP);

PCAP_Init
Table 39.4
FiR€ PCAP _Init
o 5 T void PCAP_Init(PCAP_TypeDef* PCAPx, PCAP_InitTypeDef* PCAP_InitStruct)
Dhe ik 4 PCAP_InitStruct #1558 12 BV i 1L 4 1% PCAP % {745
WANZH A PCAPx: i&#f PCAP 4}k
MANZH 2 PCAP_InitStruct: #1451 PCAP_InitTypeDef ff]4& %t
yAERES x

PCAP_InitStruct

PCAP_InitTypeDef i€ X T3 f“sc32m1xxx_pcap.h”5“SCDx1xx_pcap.h”:
typedef struct
{
uint32_t PCAP_Prescaler;
uint32_t PCAP_PhaseErrorDet;
uint32_t PCAP_RCAPEN;
uint32_t PCAP_FCAPEN;
uint32_t PCAP_INV;
uint32_t PCAP_SEL;
uint32_t PCAP_FIL_CK;
uint32_t PCAP_FIL_LEN;
uint32_t PCAP_FIL_75;
uint32_t PCAP_Threshold;
} PCAP_InitTypeDef ;
PCAP_Prescaler

PCAP_Prescalerj&y I £ AR A4 #2147, S Table 39.53R1F XA S B Fr A Al i

Table 39.5
PCAP_Prescaler iR
PCAP_PRESCALER_DIV1 I e 43 54 1
PCAP_PRESCALER_DIV2 I P ARAE N 2
PCAP_PRESCALER_DIV4 B £ T4 S 4
PCAP_PRESCALER_DIV8 I A ¥ 43 ALAE 8
PCAP_PRESCALER_DIV16 B B T4 S4B R 16
PCAP_PRESCALER_DIV32 I 93 3 AAE Ny 32
PCAP_PRESCALER_DIV64 I} B T3040 S48y 64
PCAP_PRESCALER_DIV128 IS 23 A fE 9 128

PCAP_ PhaseErrorDet

PCAP_ PhaseErrorDetyif il It BiATR R4 A% Hi iz, 2% Table 39.63R45X NS HU 1) Fir A B -
Table 39.6

PCAP_ PhaseErrorDet ik
PCAP_PhaseErrorDet_Disable AN B FH A7 A5 20 R
PCAP_PhaseErrorDet_Enable A B FH A7 15 20 R S
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PCAP_SEL

PCAP_RCAPEN EFFH#E i SRBIEREIT 0, S B Table 39. 73K X NS HI T A 1 7% -
Table 39.7

PCAP_RCAPEN Rk

PCAP_RisingCap_Disable AR R A e

PCAP_RisingCap_Enable AR IR B A B

PCAP_FCAPEN

PCAP_ FCAPEN_EJHE SRR fE P %, 2% Table 39.8 5 X NS HUIN T A 1

Table 39.8
PCAP_RCAPEN ik
PCAP_FailingCap_Disable T RS PR AT
PCAP_FailingCap_Enable TP SRR B e

PCAP_INV

PCAP_INVARAT I T 2107 5 1 B #5321, S Table 39.93K 5 X NS AT G 17 .

Table 39.9
PCAP_INV ik
PCAP_INV_None AL P e B B T
PCAP_INV_CAPQ HEOL Y% P17 i ) 5% 2 ) CAPO
PCAP_INV_CAP1 HEOL 7 87 35 ) B P2 CAPY
PCAP_INV_CAP2 AR 7 87 3 ) B % 2 ) CAP2
PCAP_SEL
PCAP_SEL#iI A (S 5 ik, ZTable 39,103/ SHRFA K 5.
Table 39.10
PCAP_SEL ik

PCAP_SEL_PCAPOO

PCAPO #ii A5 5 £ PCAPO i [

PCAP_SEL_PCAP10

PCAP1 iy A 15 5 £ PCAP1 i [

PCAP_SEL_PCAP20

PCAP2 i A5 5%k PCAP2 ki [

PCAP_SEL_CMP0O

PCAPO fi A 5 5 %&£ CMPO

PCAP_SEL_CMP10

PCAP1 i N5 5 & CMP1

PCAP_SEL_CMP20

PCAP2 i N & 5 1% CMP2

PCAP_FIL_75

PCAP_FIL_75 {£567/5 JEJH T, S Table 39. 113K X AN S FT A K i
Table 39.11

PCAP_FIL_75 ik

PCAP_FIL_75 Dsiable Rt GE 7/5 JERFF=

PCAP_FIL_75 _Enable g 7/5 Y%

PCAP_FIL_CK

PCAP_FIL_CKJ& s 4t 7 73 431,
Table 39.12

Z i Table 39. 1251 X NS E AT E R .

PCAP _Prescaler

fliid

PCAP_FILPrescaler_DIV1

I 02 B 1

PCAP_FILPrescaler_DIV16

i Bk > E N 16

PCAP_FILPrescaler_DIV32

I k> UE 9 32

PCAP_FILPrescaler_DIV64

I L2 S {E D 64

PCAP_FILPrescaler_DIV128

I 95 By 128

PCAP_FILPrescaler_DIV256

I B 99050 S 9 256

PCAP_FILPrescaler_DIV512

I B > B 512

PCAP_FILPrescaler_DIV1024

I i A 1024

fiE P 7= 1)

[* R4 PCAP_InitStruct¥48 & 1S 046t PCAP */

PCAP_InitTypeDef PCAP_InitStruct;
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PCAP_InitStruct. PCAP_Prescaler = PCAP_PRESCALER_DIVS; /IPCAPH &4 84341
PCAP_InitStruct. PCAP_PhaseErrorDet = PCAP_PhaseErrorDet_Enable;// #1205 & 14 B

PCAP_InitStruct. PCAP_FCAPEN = PCAP_RisingCap_Enable;

I EFHR I SRAL RE

PCAP_InitStruct. PCAP_RCAPEN = PCAP_FailingCap_Enable; /T F#i 3k AE

PCAP_InitStruct.PCAP_INV = PCAP_INV_None;
PCAP_InitStruct.PCAP_SEL = PCAP_SEL_PCAPOO|PCAP_SEL_PCAP10|PCAP_SEL_PCAP20;//PCAP#i\

ERepris

AL BIEAN S A

PCAP_InitStruct.PCAP_FIL_CK = PCAP_FILPrescaler_DIV16; /| — 2% JiEJ% i 4% il AL

PCAP_InitStruct. PCAP_FIL_LEN = 1;
PCAP_InitStruct. PCAP_FIL_75 = PCAP_FIL_75_Enabile;
PCAP_InitStruct. PCAP_Threshold = Oxfffff;

I8 5 P Y
T A TI5TE B
/1L B PCAP T HU

PCAP_Init(PCAP,&PCAP_InitStruct);

PCAP_Structinit

Table 39.13
PRI 44 PCAP_Structinit
PR T void PCAP_Structlnit(PCAP_InitTypeDef* PCAP_InitStruct)
L ipa it PCAP _InitStruct 115 — A Sz s HHA
o NS5 PCAP _InitStruct: 1511454 PCAP _InitTypeDef 454, fH4IMh1L
R [AE x
S FH 7= 151

/* 4 PCAP_InitStruct 1 (#14— S Hdz sk 4 N */
PCAP_InitTypeDef PCAP_InitStruct;
PCAP_StructInit(&PCAP _InitStruct);

PCAP_Cmd
Table 39.14
EEiE4 PCAP_Cmd
KR void PCAP_Cmd(PCAP_TypeDef* PCAPX, FunctionalState NewState)
DhRe ik i Re U K e PCAP 4hi%
WMANZH A PCAPx: i&#f PCAP 4}k
LN (W NewState: #hi% PCAP fIHR A
XA SHAT LU : ENABLE 5# DISABLE
AEIE (S 7
15 FH 781

[* {FREPCAPAN A */
PCAP_Cmd (PCAP ENABLE);

PCAP_FIL75Cmd

Table 39.15
R PCAP_FIL75Cmd
BRI void PCAP_FIL75Cmd(PCAP_TypeDef* PCAPx, FunctionalState NewState)
Thae ik ffi fe B K A 46 € PCAP () 7/5 JE
HINSH PCAPx: i+ PCAP 4}
HINSH 2 NewState: PCAP [f] 7/5 il (8 IR 2
XANZHAT LU ENABLE 5% DISABLE
R [AME T
fd FH R 151

[* fEREPCAP) 7/5 JE 3k */
PCAP_FIL75Cmd (PCAP, ENABLE);

PCAP_ModeEnable
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Table 39.16
R4 PCAP_ModeEnable
KR T void PCAP_ModeEnable(PCAP_TypeDef* PCAPXx, uint16_t PCAP_Mode, FunctionalState
NewState)
TyRe sk PCAP i A e
WANZHA PCAPx: i%## PCAP 4}k
MINSH 2 PCAP_Mode: PCAP i 5,
MANSH 3 NewState: PCAP T{FHER ff fE .
XANSHLE: ENABLE 5% DISABLE
I Al "
PCAP_Mode
PCAP_Modefit & PCAP T{EHH Wi, S Table 39. 173X NS HU T A L -
Table 39.17
PCAP_Mode Eitipa
PCAP_Mode_RisingCapture PCAP _LJHif i3k
PCAP_Mode_FallinCapture PCAP [ 4 3k
PCAP_Mode_PhaseJudgment PCAP Az il
8 741

I* {HEEPCAP TAERI WPCAP - FH i 31/
PCAP_ModeEnable (PCAP , PCAP_Mode_RisingCapture, ENABLE);

PCAP_SetCounthreshold

Table 39.18
PR 44 PCAP_SetCounthreshold
PR F Y void PCAP_SetCounthreshold(PCAP_TypeDef* PCAPx,uint32_t Counterthreshold)
Dy Re fihid WHE PCAP IH# 1 TIR
WNSH PCAPx: ik#f PCAP 4}i%
MANSH 2 Counterthreshold: PCAP %81 IR1E
I [ fH. I
S FH 7= 151):

[* WEPCAP 11175 1RR1E */
PCAP_SetCounthreshold (PCAP, OxFF);

PCAP_GetCapLevel

Table 39.19
ERie4 PCAP_GetCapLevel
PREUR T uint16_t PCAP_GetCapLevel(PCAP_TypeDef* PCAPXx)
hRe ik IR PCAP i sk i (15 5 PR
WA PCAPx: if#f PCAP 4%
iR [l PCAP ffi 3K i4HR 1l 45 5 PR
fSFH 7= 151

I* FRHXPCMPH LT K BT HIAE 5 HPIRAS ¥/
PCAP_GetCapLevel(PCAP);

PCAP_GetLastLevel

Table 39.20
PR 44 PCAP_GetLastLevel
R R T uint16_t PCAP_GetLastLevel(PCAP_TypeDef* PCAPXx)
Ty Rediik IRI PCAP i3RI K 2 Ja L 215 5 TR
BWNSH PCAPx: 4 PCAP 4}i%
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3B [ f PCAP i3k ok 2 J5 i 15 5 PR & |
1 491

I SREPCMPHE SR K 2 58 115 5 TR

PCAP_GetLastLevel (PCAP);

PCAP_GetCnt

Table 39.21
i PCAP_GetCnt
bR B R T uint16_t PCAP_GetCnt (PCAP_TypeDef* PCAPX)
Ty Redt ik #KEL PCMP i % fE
WANZHN PCAPx: i£#f PCAP 4}i%
R [AE PCAP i1 %A
S FH 7= 151

I* SREXPCMPH4{H */
PCAP_GetCnt (PCAP);

PCAP_GetRawData

Table 39.22
HRE 4 PCAP_GetRawData
KRBT uint16_t PCAP_GetRawData(PCAP_TypeDef* PCAPX)
DyRe ik FREL PCAMP i3RI R 2 JG B 2S5 HAPIRES, RIENS
WNSH PCAPx: ik#f PCAP 4}i%
AEIE (S IR PCAP 3Rk 2 5 BB A5 5 IR
8 7Rl

I* FREGRIPCAMPH SRIA T R 2 JG i B MG 5 B IRE, RIEM
PCAP_GetRawData (PCAP);

PCAP_GetDirection

Table 39.23
PR £ 44 PCAP_GetDirection
R BUE PCAP_Direction_TypeDef PCAP_GetDirection(PCAP_TypeDef* PCAPX)
ThREfiiR SRR R SRS SIS N IR e
NS PCAPx: it# PCAPSM3
R (B {E AHE TIRE
i FH 7R 491

I* SRELPCMP 24 Hif {5 5 oIRa */
PCAP_GetDirection (PCAP);

PCAP_GetCaptureValue

Table 39.24
R4 PCAP_GetCaptureValue
R R T uint32_t PCAP_GetCaptureValue(PCAP_TypeDef* PCAPX)
Dhee ik RELPCAPHI NAE 5 %5 FE 1T 8
NS PCAPx: i+ PCAP#M%
i [AME PCMPHi A5 5 5 L T EUE
CUEER

I* ZFIPCMPHI NG 5 58 [E THEUE */
PCAP_GetCaptureValue (PCAP);

PCAP_ITConfig
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Table 39.25
PR 4 PCAP_ITConfig
KR T void PCAP_ITConfig(PCAP_TypeDef* PCAPx, uint16_t PCAP_IT, FunctionalState NewState)
ThRed ik iR B L BEFR € ) PCMP A i
MINSH PCAPx: i&# PCAP 4%
MINSH 2 PCAP_IT: F¢fffea & 2k 6e 1) PCAP H i
MNZH3 NewState: PCAP i #rik &
XANZ AT UL ENABLE 5% DISABLE
R [AE 7
PCAP_IT
PCAP_ITi&E Rk, ZTable 39.263K XA S HHI T A 1K 5 .
Table 39.26
PCAP_IT ik
PCAP_IT _TIE SE IS8 e
PCAP_IT_RCAP AR AN LTI R
PCAP_IT_FCAP AR AN R B T
PCAP_IT_PHASEE HA 7 8 b
PCAP_IT_TIDE 5T I 249 SR DMA 75 3R i g
PCAP_IT_CAPDE LIRS Ak % DMA 37 R {3 g
PCAP_IT_INT PCAP thfiiE sk
S FH =191

I* {FREPCAP A i BT */
PCAP_ITConfig (PCAP_IT_INT, ENABLE);

PCAP_GetFlagStatus

Table 39.27
M4 PCAP_GetFlagStatus
PRBUER T FlagStatus PCAP_GetFlagStatus(PCAP_TypeDef* PCAPX, uint16_t PCAP_FLAG)
Theest iR KA E R PCAP IR EM X E 55
MNSH PCAPx: i+ PCAP #Mik
MINSH 2 PCAP_FLAG: f§f 5 (¥] PCAP #x &AL
& [BE PCAP_FLAG [#5IR 4
PCAP_FLAG
PCAP ks &A1k £:, S Table 39.283 451X NS5 Frf i b
Table 39.28
PCAP_FLAG Rk
PCAP_FLAG_TIF PCAP 14 883 t F b &
PCAP_FLAG_CAP N IR BT A e I B (¥ b A
PCAP_FLAG_RCAP i N LV D 2 P A AT
PCAP_FLAG_FCAP 60 N BRI e U0 21 £ A A
PCAP_FLAG_PHASEE KT S b B b
i R 11

I* 3RAFPCAP T a4 i B 35 b B AR ¥/
PCAP_GetFlagStatus (PCAP, PCAP_FLAG_TIF);

PCAP_ClearFlag

Table 39.29
EpiEd PCAP_ClearFlag
PR B T void PCAP_ClearFlag(PCAP_TypeDef* PCAPx, uint16_t PCAP_FLAG)
Tyaefliik T Bk PCAP H 45 kb B b 2 A
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MNSH CPAP: i%# PCAP #Mk
NS 2 PCAP_FLAG: ##iiF# PCAP fr &AL
R [AE 7

i FH R 11

[* TEBRPCAPANE bR EAL */
PCAP_ClearFlag(PCAP, PCAP_FLAG_TIF);

39.4 ZREMERRG CE/RBEARR E)

volatile uint32_t PCAP_time;
volatile uint8_t PCAP_flag;

void PCAP_CaptureHallJumptime_Function(void)
{

[* 1 EEPCAPHS &b */
RCC_APB2Cmd(ENABLE);
RCC_APB2PeriphClockCmd(RCC_APB2Periph_PCAP,ENABLE);

PCAP_InitTypeDef PCAP_InitStruct; 117 LPGAMI UG AL 25 kAL
PCAP_Structlnit(&PCAP_InitStruct);

PCAP_InitStruct. PCAP_Prescaler = PCAP_PRESCALER_DIVS; [/PCAPHS 11843 4
PCAP_InitStruct. PCAP_PhaseErrorDet = PCAP_PhaseErrorDet_Enable;// {7 5 20572 & i it
PCAP_InitStruct. PCAP_FCAPEN = PCAP_RisingCap_Enable; I ETE s 3R e
PCAP_|InitStruct. PCAP_RCAPEN = PCAP_FailingCap_Enable; /P& 3R {# B

PCAP_InitStruct. PCAP_INV = PCAP_INV_None; HARBL P FEAS [ AH

PCAP_InitStruct. PCAP_SEL = PCAP_SEL_PCAPOO|PCAP_SEL_PCAP10|PCAP_SEL_PCAP20;//PCAP#i
UNEREprTE:

PCAP_InitStruct.PCAP_FIL_CK = PCAP_FILPrescaler DIV16; [/ 2% iy i & il for

PCAP_InitStruct. PCAP_FIL_LEN = 1; P8 e ¥ B

PCAP_InitStruct. PCAP_FIL_75 = PCAP_FIL_75 Enable; 1T B 715080

PCAP_InitStruct. PCAP_Threshold = Oxfffff; 1% & PCAPTH U H.

PCAP_Init(PCAP,&PCAP_InitStruct);

1T B PCAPH

PCAP_ITConfig(PCAP,PCAP_IT_INT|PCAP_IT_RCAP|PCAP_IT_FCAP|PCAP_IT_TIE,ENABLE); //f#ifit
PCAPH1 i

NVIC_EnablelRQ(PCAP_IRQn);

PCAP_Cmd(PCAP,ENABLE);
while(1)

if(PCAP_flag == 1)

PCAP_flag = 0;
printf(" 2 /R IR 5] 50x%x\\n",PCAP_time);
}
}

void PCAP_Interrupt_ PCAPHandler(void)

{
if(PCAP_GetFlagStatus(PCAP,PCAP_FLAG_TIF)) //5€ I} 233 b & A7 B
{
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PCAP_ClearFlag(PCAP,PCAP_FLAG_TIF); /I35 i I 2 tH bm 547

if(PCAP_GetFlagStatus(PCAP,PCAP_FLAG_RCAP))// Lt & br E47 B AL
{
PCAP_ClearFlag(PCAP,PCAP_FLAG_TIF); //i&kx LT+ fit & s B AL
PCAP_flag = 1; /12 /RSl SR br A Bk
PCAP_time = PCAP_GetCaptureValue(PCAP);
}

if(PCAP_GetFlagStatus(PCAP,PCAP_FLAG_FCAP))// T [ firh b 26 A7 B ke
{
PCAP_ClearFlag(PCAP,PCAP_FLAG_FCAP); //i& 5 T B fi  bx &AL
PCAP_flag = 1; /I /RS b & A7 Bk
PCAP_time = PCAP_GetCaptureValue(PCAP);
}
}
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Sl e e

&S L H 3

1.0

(D) BB 2R N"FE6SC32 £ 51JARM Cortex-MO+ MCUJE £ 2
MFm"

(2) BRSNS SO A AT, HidE"sc32m 1 xxx_" Al
"SCDx1xx_"&HMA AT A7 a4 45 16 S Sk SO 51 F 48— 15 nsc32mxxxx.h il
SCDx1xx.h

(3) B GPION ¥, H46PHEHCNTTAS, HribEsy S

(4) fEIXADC: Cmdef ¥ HHUE Ml
SC_ENABLE/SC_DISABLE, Channel#{2¢/HFRPGAi#IE,
InitTypeDef i #sc32m1xxx/SCDx1xx & & X X ADC_SPMODE 7Bt

(5) BEICMP: 217 33 45 K 1 sc32mxxxx/SCDX XX E X GHril
CMP_CFG1. CMP_CFG2) , VREFM M ahar 4 H

(6) BHMINTLZE ARG, HPB2HCANPBO, IRQHCAINTO_IRQN

(7) MIEEOPTIONIE 4 i £t OPTION_HIRC_PLL_Switch.
OPTION_DRV_EH_SetMode, 1&IELVRH [ i#id 4%

(8) MIFERCCHHE %K $RCC_PLLQCmMd, HXTCmdid % 5 il i
SC32F11xx

(9) fEI4QSPI: & HR S MIFRSCI2F11xx, A5 1755 45 1AM B
QSPIx_ADDHIQSPIx_REVE

(10) fEMQEP: &M% 5 #iSC32M15XX. SCDX15X, i~/
FHQEPOX NQEP1

(11 B PWMIE AL, MERSC32F11xx

(12) E4SPI. TWI. UARTHIIA, A FEE S FE4 Ui D)Re 2 =
V1.9.0 (13) EMIAP: EEPROMEraseSectorid H il iU ik, 454 | 202649 H
TN 1 2 AL R R AR 3

(14) MERPGAJEfF R, Thieh I 2 OPEIR

(15) ¥ JEADC. CMP. RCC. IAPZZAMELEM RS, Hriy
SC32M1XXX. SCDX1XX. SC32R6024%

(16) BIEM PSR T 5] AR SORBIARID B L R

(17) & ADC A H i 5 r ADC_SequenceGroupConfig ) A &
2B 1

(1) FADCE 1+ FE e %61 ADC_SampleModeConfig-.
ADC_SetDoubleSample. ADC_PWMTrigSQConvCongfig.
ADC_RrigOutCongfig. ADC_GetDSConversionValueA/B

(2) FrADCH24: ADC_SPMODE. ADC_IT_EOSIE1/2/3.
ADC_Flag_EOSIF1/2/3. ADC_SQGroup1/2/3

(3) ¥MRCCHE M E K HRCC_EPWMCLKConfig, izl
RCC_SYSCLKSource HIRC2. RCC_AHBPeriph_MR.
RCC_APB2Periph_ EPWM/PCAP, #ifik5 &A1
RCC_FLAG_LOCKERR/PLLRDY/SRAMPEIF

(4) FHEINT_INTSELMZ{AINT_INTSEL_PE

(5) HWGPIOZPE_BIT. PE_OT

(6) HFHDMATE R M 2DMA_Request_PCAP_CAP.
DMA_Request PCAP_TI

(7) FHETWIA T3 A 28 1 2750

(8) ¥MOPHILPGAIft: OP_GainSelection %1, OP_PGAGain
Mok
(RESver

(1) FINRSC32F 11xxits A (& it
V183 (2) #“sc32r803_qgspi.h" B N “sc32f1xxx_qgspi.h” 20264711
(3) #TWI_QSPIx_TypeDef {245 QSPI_TypeDef
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(4) &4 OPTION_IAPPORAFIOPTION IAPPORB )1 F %15

(5) BEHMWDT_Cmd i FH %41

(6) HHRCC 11 s %

(7) FHOPTION [Ef F i %k

1. B

(1) ¥RIN%SC32R808:t% i (& it

(REBQ

(1) ¥InxFSC32R807:8: i 3 A

(KR

(1) FINATSC32L14xx:ts & AL

(2) B4 N FE6SC32F1_32L1_32R_ MO+ £ 41 [ #F e 48

FM

(3) B “CANIE {4 e R £ 3 1 350 43 R A0 Y N 22 5 A0 288 il

(4) BUHT & i RS id

V1.8.0 2.3 T 20258
(1) HrHLPCIE 1 R 1

(2) HrHLPDI[E 2 R

(3) FHRTCE M1 B 5

(4) #r¥iSmartCard [l £ 75 ik %k
(5) ¥ HAESE 1 FE i %

(6) HHTRNG & 4 i 5k

(KEBEE

(1) ¥RInxSC32R806:%: H (& At

(REB e

V1.7.2 (1) f&MADCLA 1 i 71 202544 1

(2) ¥RInX%SC32R805:%: H & AL

V.71 118545 202511

(1) ADCHHEZ R 0 hnid A 25

(2) QEPZiA7-#s 45 M R hinid 245

(3) |APHH I 2 bR £ finid F 24 5

(4) CRSCFRER AL

V1.7.0 (REE e 2024412
A FEMAEUART _WK, RCC_APB1Periph_ QTWIO/1 2%

2.5 I
TR IR R 2
QSPI_Receivelen(QSPI_TypeDef *“QSPIx,uint32_t datalen)
QSPI_CLKONLYSet(QSPI_TypeDef *QSPIx, uint32_t CLKONLY)
220PTION_IAPPORA ( uint16_t IAPPROAST, uint16_t
IAPPROAED )

OPTION_IAPPORSB ( uint16_t IAPPROBST, uint16_t
IAPPROBED )

V1.8.2 2026451

V1.8.1 202644 H

V1.7.3 202546 1

V1.6.0 1 3 T 202449 H
(1) Time4MEPWMIEIE A\ Z M3 i TIM_PWMChannel _ALL
(2) HEDACIH 1 FE ek %k

2.5
30 R BN S A [R5 1R i
V1.5.0 1975 202446

(1) HHISPI1_TWIAFE 4 Pe i %k
(2) HHIVREF [ {4 B 3

(3) FriTemper &l 14 ¢ e %1

(4) HHIQEPH {4 R %t

(5) HrHECANIK AL B bR 2
(8) Hr 4 OPAL a8 132 HL bR %5

(7)) IS0 Mo B B 0L () 4k
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V1.4.0

1.3 48 751
(1) B PGAIE {2 bR £
(2) HiHECANE 1 o

2024431

V1.3.0

1.5 I

(1) [ 237 55 OP [l 114: e b %5

(2) RCCHEInPWMO S £ 5 17 4 b7 24 -
void RCC_PWMOCLKConfig(RCC_PWMOCLKSource_TypeDef
RCC_PWMOCLKSource),

2024%1H

V1.2.0

(RENRT
(1) SRS 4—, MSC321&1E HSCI2F1IXXX
2404615
(1) VRIS 7y MO AR B 1 A R
3BT I
(1) GPIOJE #iiPA_OT. PB_OT. PC_OT. PA_BIT. PB_BIT.
PC_BITHz B AFiE A U
(2) CMP IE 3 e 3 1) 45k b 41 -
void CMP_SetPositiveChannel(CMP_TypeDef* CMPx,
CMP_Positive_TypeDef CMP_Positive_Channel)
(3) CMP 1 i e 3 1] 46 bR 44 -
void CMP_SetNegativeChannel(CMP_TypeDef* CMPX,
CMP_Negative_TypeDef CMP_Negative_Channel)
(4) CMP IF. i it 18 £ 1 bR 4 :
CMP_Positive_TypeDef CMP_GetPositiveChannel
(CMP_TypeDef* CMPx)
(5) CMP f i it 18 £ 1) bR 4 -
CMP_Negative_TypeDef CMP_GetNegativeChannel
(CMP_TypeDef* CMPx)
(6) RCCEHH it I 5 = A6 I Th BENMI R £ -
void RCC_EnableCSS(viod)

20234121

V1.1.0

(RENRT
(1) FIGPIOKLA 15 & th R S5 M AR 5 I8 — 4>, Bk
GPIOVIIR L S5 R IR A AIARALIE AR . MO8 1 i ) ik
(2) INT_ClearFlagef ¥f& 0 :
void INT_ClearFlag(uint32_t INT_Channel)
HR R IR NS I — A
(3) fME:OPTION_StartupAreaConfig() i %t
2404615
I
3B 1 T
(1) FrNVICHEH 4
(2) GPIOIH| {1 5 105K 5 55 2 15 & bR #L:
void GPIO_SetDriveLevel(GPIO_TypeDef* GPIOx, uint16_t
GPIO_Pin, GPIO_DriveLevel_TypeDef GPIO_DriveLevel);
(3) FrifIAPHANEL K % uint8_t IAP_ReadByte(uint32_t Address)
(4) #itEB N30 H . uint8_t IAP_ProgramWordArray(uint32_t
Address, uint32_t* ByteArray, uint8_t ArraySize)
(5) #tES N16AL % : uint8_t
IAP_ProgramHalfWordArray(uint32_t
Address, uint16_t* ByteArray, uint8_t ArraySize)
(6) #tES A8 HHE: uint8_t IAP_ProgramByteArray(uint32_t
Address, uint8_t* ByteArray, uint8_t ArraySize)
(7) #itEiH 3217 ¥ uint8_t IAP_ReadWordArray(uint32_t
Address, uint32_t* ByteArray, uint8_t ArraySize)
(8) #itEikH 16475k uint8_t IAP_ReadHalfWordArray(uint32_t
Address, uint16_t* ByteArray, uint8_t ArraySize)
(9) #itEiLH8M HdE: uint8_t IAP_ReadByteArray(uint32_t

20234111
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Address, uint8_t* ByteArray, uint8_t ArraySize)
(10) % FWDT_Cmd#i %L
V1.0.0 B 2023%4H
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