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HAL_ADC_Init() ADCHY#IIR1L, X EADCHIEASH

ADCHIIEILHIMSPE5 R ¥, 7
HAL _ADC Init() %8R

HAL_ADC_Msplnit()

MM | HAL_ADC_ConfigChannel() ADCEMBELRE, —XELE—EE
Ao HAL_ADC_AnalogWDGConfig() BRIE TR E
HAL_ADC_GetState() IR [EADCHRIRTS
HAL_ADC_GetError() 1R E]ADCHI$E 1=H3
HAL_ADC_Start() BIADC, HHRE BB
#eE gy | HAL_ADC_Stop() FIEEHBEERNEE, HEILEADC
iR HAL_ADC_PollForConversion() A RN EFADCE B EERTER
HAL_ADC_GetValue() HEENBEERERSEROEIE
HAL_ADC_Start_IT() FEFE, FISADCEMIBIERGE
F#i5X | HAL_ADC_Stop IT() X FIh T, {=IEADCE BB R
Pk WAl AR IR %Dgﬂlﬂ BT ISR & %% 2 8 F A9 ADC rh i 8 I 4b 18
AR HAL ADC. Start DMA() gi ADCHIDMAIER, FFISADCEMIBEIER
iR {Z1IEADCHIDMAIEK, {EIEADCEMBEIER]

HAL_ADC_Stop_DMA() iR
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HAL_StatusTypeDef HAL ADC Start(ADC_HandleTypeDef* hadc);
113X B Bh%E R

HAL_StatusTypeDef HAL ADC Stop(ADC_HandleTypeDef* hadc);
et

HAL_StatusTypeDef HAL ADC PollForConversion(ADC_HandleTypeDef*
hadc, uint32_t Timeout);

uint32_t HAL ADC GetVaIue(ADC HandleTypeDef* hadc);
INEER AR #R 45 R F 1R 2SRY32AL HHE
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HAL_StatusTypeDef HAL ADC Start IT(ADC_HandleTypeDef* hadc);
HAL_StatusTypeDef HAL ADC Stop IT(ADC_HandleTypeDef* hadc);

ADCHANE

#define ADC IT EOC

e

=R, |

1[4 E

IIFNEIERREER (EOC) FH

#define ADC_IT_AWD

IMEINE IR % E 4+

#define ADC _IT JEOC

IFENBIESEMREREH

#define ADC _IT_OVR

= RARRENINT :

((uint32_t)ADC_CR1 EOCIE)

((uint32_t)ADC_CR1_AWDIE)

((uint32_t)ADC_CR1_JEOCIE)

((uint32_t)ADC_CR1_OVRIE)
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AN BB EE HRLE R
ADC IT EOC (EOC) = HAL ADC_ConvCpltCallback()

ADC _IT AWD |##E#IEIAMEEH HAL ADC_LevelOutOfWindowCallback()

ADC _IT_JEOC gkﬁﬁiﬂﬁeéﬁi$ HAL_ADCEX_InjectedConvCpltCallback()

HiEmEEG, B
ADC IT_OVR EEGFHEANHEIER HAL _ADC_ErrorCallback()
% KBTI
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ADCHBE—1DMAIEXK, HRIZIMZE|FiES.

‘ HAL_StatusTypeDef HAL ADC Start DMA(ADC HandleTypeDef* hadc,
uint32_t* pData, uint32_t Length)
HAL StatusTypeDef HAL ADC Stop DMA(ADC _HandleTypeDef*
hadc);

Hrh, &% hadcHIADCIMEXTHRIEET; S#pDataguint32_t
RBZFXIEE, BRIANADCHEMRERFFeEE32(L/Y, AL
DMAKIEEE 2321L; S#lengthREEFXKE, BARTF
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DMAHT 5 i 5 4 SR B A0 S BR RV [0 1) eR 24

DMARRETEE AR DMARETEA#AE  CBERENARHEZTR

DMA_IT_TC 1% 0 5 B R BT HAL_ADC_ConvCpltCallback()

DMA IT HT &4 5 Ak P HAL_ADC_ConvHalfCpltCallback()

DMA_IT_TE L4055 1= T HAL_ADC_ErrorCallback()




L
14.2.2 ;JEFN1B1E

ADCHY;F N 1BIEFE R R

sree Bk e Thaesid

BiEACE HAL_ADCEX_InjectedConfigChannel() SENBERLE
HAL_ADCEX_InjectedStart() AN BIENBER %
HAL_ADCEX_InjectedStop() B ANIFIEFNBERGE iR

i RAFER HAL_ADCEX_InjectedPollForConversion() | Zifl;3 N iR B2 55T
HAL_ADCEX_InjectedGetValue() %gﬁ;ﬁj\ﬁﬁﬁ%ﬁﬁéﬁ%%& %
HAL_ADCEX_InjectedStart_IT() FFEENBIER 5 iR iR
HAL_ADCEX_InjectedStop_IT() IFIEENBIE R P B 75 T4 #R

P ET R
HAL ADCEX_InjectedConvCpltCallback() 5 E(,i\Dﬁ(;]Elf i%?)ﬂ%ﬁigm %




L
14.2.3 ZEADC

ZEADCHLEZEM I EL=NADCEH ek A sEF A
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HAL_ADCEx_MultiModeConfigChannel() | ZEt&ER BB S

HAL_ADCEx_MultiModeStart DMA() LIDMAB R BE1ZEADC

HAL_ADCEx_MultiModeStop DMA() {Z1E Z EADCHIDMAS R 1H 46

IFIEZEADCIE, EE&E—REEH
ZHERHIE

HAL_ ADCEx_MultiModeGetValue()
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ADCIHEIIXE E
B INOZIN15, RADCI1HI16NIMER -
MINIBIE. %R B ALE8 A5 % -
FERY 2 ADCLHIINSIEIE., -
B Temperature Sensor Channel, P S
EBHYIRE 15 R RIS, EIEADCL S
HIIN 161, i

L]IM15

. Vrefl nt Chan nel y Ij\] %B%% %}j—zﬁ [] Temperature Sensor Channel

[ Vrefint Channel

18, EEADCIRIINLI7IRIE. ] Vbat Channel

] External-Trigger-for-Injected-conversion

[] External-Trigger-for-Regular-conversion



ADC1T Mode and Configuration

B Vbat Channel, #&HHEIEVgar o
HUiRiE, EIEADCLAYINLGEIE. o
B Enternal-Trigger-for-Injected- E
conversion, JAENFEHREER SN o
HARRR A o e
B Enternal-Trigger-for-Regular- .

conversion, FARNEEHR{EHS .
2 ] IN15
%Bﬁmﬁ ° (1 Temperature Sensor Channel

[ Vrefint Channel
[ Vbat Channel
] External-Trigger-for-Injected-conversion

[] External-Trigger-for-Regular-conversion
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& FParameter Settings

|C|:|nﬁgure the below parameters :
Qseacncirg | ©@  ©

~ ADCs Common_Settings

Mode
~ ADC Settings
Clock Prescaler PCLKZ divided by 2
Resolution 12 bits (156 ADC Clock cycles)
Data Alignment Right alignment
Scan Conversion Mode Disabled
Continuous Conversion Mode Disabled
Discontinuous Conversion Made Disabled
OMA Continuous Hequests Disabled
End Of Conversion Selection EOC flag at the end of single channel conversion
~ ADC Regular_ConversionlMode
Mumber Of Conversion 1
External Trigger Conversion Source Reqular Conversion launched by software
External Trigger Conversion Edge Mone
w Rank 1
Channel Channel &
Sampling Time 28 Cycles
~ ADC Injected ConversionMode
Mumber Of Conversions 0
~ WatchDog
Enable Analog WatchDog Maode O]

SHAVIF LRI I B
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1. &5

int main(void)
{
HAL_Init();
SystemClock_Config();
/* Initialize all configured peripherals */
MX_GPIO_Init();
MX_FSMC_ Init();
MX_ADC1_Init(); //ADC1#ia1t

/* USER CODE BEGIN 2 */
TFTLCD_Init(); IILCDEX - #18a 1k
B BE R EA. ...

/* USER CODE END 2 */



fEmian() R HAIwhileTBIAE, BS500ZF UM AL I\

BIT—RADCE#R 5 ITHRR A TRERE
| [* USER CODE BEGIN WHILE */
while (1)
{
HAL_ADC_ Start(&hadcl); 1R B BhEE
if (HAL_ADC_PollForConversion(&hadc1,200)==HAL_OK)
{

uint32_t val=HAL_ADC_GetValue(&hadcl); [[EEEERER
LCD_ShowUintX(orgX,orgY,val, 5);  //SiLRR, BliHiMEEHE

uint32_t Volt=3300*val; HEAMV Ay B 4L
Volt=Volt>>12; IIFR A2 2
LCD_ShowUintX(voltX,voltY,Volt, 4); /AL R7R, BIH#MESHE
}
/I HAL_ADC_Stop(&hadcl); /NI EEREFLE
HAL Delay(500);
/* USER CODE END WHILE */
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X ade.chEIFHHMX_ADCL_Init)XTADCL1#I&1L

#include "adc.h"

ADC_HandleTypeDef hadcl; /IADC1IME R T =

[* ADC1 #lta v ek */ - n -

void MX_ADC1_lnit(void) FTH IR FHITHERE
{

ADC_ChannelConfTypeDef sConfig = {0};
I BEEEADCHIZ E4FIE(BT8h, oo, BEx T H A 1 85F)

hadcl.Instance = ADC1; &5 Fee Rt
hadcl.Init.Resolution = ADC_RESOLUTION_12B; //43##ZR 124
if (HAL_ADC_Init(&hadc1) != HAL_OK) /IADC LIRS F IR 1L

Error_Handler();

[+ EEE MM EE B B EF P Rank, ELEBEFMRESLE */

sConfig.Channel = ADC_CHANNEL_5; //#iN\1EBi&

sConfig.Rank = 1; /IRank 75

sConfig.SamplingTime = ADC_SAMPLETIME_28CYCLES;

if (HAL_ADC_ConfigChannel(&hadcl, &sConfig) '= HAL OK)
Error_Handler();
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Demol4_1:ADC by Polling
ADC1-IN5 channel

Please set jumper at first
Tune potentiometer for input

ADC 12-bits Value= 1756

Voltage (nV)= 1414
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~fflDemol4 2TimTrigger, EATIMIBITRGOES1EN
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1. ADC1HEE

- External Trigger Conversion Source, & & BEIADCEEH#LAY
HNERER A (S SR, X EBEi%FTimer 3 Trigger Out Event,
M ERETIMIMTRGOES

- External Trigger Conversion Edge, %3 fil & Ik ET 4,

& _EBE, EATRGOR—MEFIERKAHES

Mumber Of Conversion 1
External Trigger Conversion Source Timer 3 Trigger Out event
External Trigger Conversion Edge  Trigger detection on the rising edge
W Rank 1
Channel Channel 5
Sampling Time 15 Cycles



FBADCLIHIEFE I, fEF#EkEH (ADC_IT_EOC)
i B IR RS R .

@ Farameter Settings | @ User Constants [EERVICESEfings | & DMA Settings | @ GFIO Settings

MVIC Interrupt Table En ahl ed Preemption Priority

ADCA, ADCZ and ADC3 global interrupts 0
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+ ETIM3ZERSEHA/500ms
. fh&EMEIE (Trigger Event Selection) 1% & A Update
Event, 12U UEVEHES{EATRGOES

TIM3 Mode and Configuration

Slave Mode |Disable V|
Trigger Source |Disable ~ |
Clock Source ‘Internal Clock e |
Channel1 |Disable v|

Configuration

Reset Configuration

@ Farameter Settings

@ Lser Constants

@ MNVIC Settings

® DMA Settings
~ Counter Settings
Prescaler (PSC - 16 bits value)

Counter Mode Up
Counter Period (AutoReload Register- . 500
Internal Clock Division (CKD) Mo Division
auto-reload preload Disable
~ Trigger Output (TRGO) Parameters
Master/Slave Mode (MSM bit) Disable (Trigger input effect not delayed)

Trigger Event Selection Update Event
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1.

FiEfF FTH IR HI TR
uintl6_t orgX, orgY; /ILCDEWERE, E/RADCIRIGE
uintl6_t voltX,voltY; IILCDERIERNUE, EREE MV

int main(void)

{

HAL_ Init();

I,

LCD_ShowsStr(10,LCD_CurY+LCD_SP20, (uint8_t *)"ADC 12-bits Value=");
orgX=LCD_CurX; IREFELCDERLE

orgY=LCD_CurY,;

LCD_ShowStr(10,LCD_CurY+LCD_SP20, (uint8_t *)"Voltage(mV)=");
voltX=LCD_CurX; INERLCDERILE

voltY=LCD_CurY;

HAL_ADC_Start_IT(&hadcl); IIBTHADC, R EFFE R,
HAL_TIM_Base_Start(&htim3); /g shE Rt 2%

while (1)

{

}



ADCHIWT[E R, mEEmain.cREFTSEIR, fERIESR
BIFHEMER, HERBEHREMMVEEE

[* USER CODE BEGIN 4 */
¥ ADCHYAEMRTER B (ADC_IT_EOC)hEF[EAmE */
void HAL ADC ConvCpltCallback(ADC_HandleTypeDef* hadc)

{
if (hadc->Instance == ADC1)

{
uint32_t val=HAL ADC_GetValue(hadc);//1%£EEE 45 R
LCD_ShowUintX(orgX,orgY,val, 5); /5L &7, Blim4PE=1g
uint32_t Volt=3300*val; HEAmV 5 B4
Volt=Volt>>12; IIBRIA2/M 2
LCD_ShowUintX(voltX,voltY,Volt, 4); /AN E~, BlimiP=HE

}

}
/* USER CODE END 4 */
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Demold_2:ADC by Timer Trigger

ADC1-IN6 channel

TINS' s interval is 500ms
Please set jumper at first
Tune potentiometer for input

ADC 12-bits Value= 1896

Voltage (mV)= 1527
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