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3 OHANBEEARBNA
3.1 iR

A FEABAE ] APM32F4xx_SDK_V1.2 §1 ADC_TSensor f|F& 1%, 1% FIFE 8 N
BRI AL BB 1 A, PRI A 2 AL R A

3.2 AHEREARSERE

1. APM32F40x W &R EE R — /MR AL AT, FRIE CPU B BT E .

2. ZWEARRAE L NS ADC1_CH16 iliE#HiE, #id ADC1_CH16 Jfi& il AU L RAS
MR AR AL A A e, ARl A S S iR

3. i AL A A HEL KA (8] 171 s

4. APM32F40x 1) A Bl B A% I SCRF IR L Y D -40~125° C.

3.3 JFE®H
JE PR N AL R R 1.

TSVREFEN{E# iz

h J

Vsensor data . .
— . — B j: ‘-Elxg
sEEmE | T |ADC1_CH16 it/ EER S

K1

3.3.1 TSVREFEN #%#|fr
ADC_CCTRL AT TSVREFEN 47 2 %6l N 3B IR AL e I 5RIRAS
332 HEAR

i ADC1_CH16 i JE X 2 A% A AL LR Vsensor BEAT RS, I HAL K7 & data, 2
JE AR 23 AT 5 R A% s AR P A

AT
T = (Vsensor - V25) / Slope + 25
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T = (Vsensor - 0.7782) / 0.0024 + 28
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AL A 7

4.3 BHEEIT

Hi & DMA 5hi%, JH Fl DMA 1%,

. BicE ADC1, JfiZ#¥ channel16;

. FCECRAEI Ay 480 A, SREENEIRT 171 us;

. #H ADC1_CCTRL {1 TSVREFEN £, {8 HE A BlE 1 1L K 5
. % & ADC1_CTRL2 ) DMAEN £z, {#ifit DMA &3

. & ADC1_CTRL2 (] ADCEN fi7 Ji3 2% 4t

. BLEL DMA f£%ii (Y] ADCA He4h

- R A 3B x IR AR

FoE A H, R R A OGS B AT BT K

R A 2R, B USART ) TX il RX (TX:PA9, RX:PA10).

4.3.1 USART1 #i4k
ABIFEIZEH T USARTY $TENME B, ATLLaE 50 USARTA HEATHIEAILITE .
USART1 BEE N
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USART _Config_T usartConfigStruct;

/* USART configuration */

USART_ConfigStructinit(&usartConfigStruct);

usartConfigStruct.baudRate
usartConfigStruct. mode
usartConfigStruct.parity
usartConfigStruct.stopBits

usartConfigStruct.wordLength

= 115200;

= USART_MODE_TX_RX;
= USART_PARITY_NONE;
= USART_STOP_BIT 1;

= USART_WORD_LEN_8B;

usartConfigStruct.hardwareFlow

[* COM1 init*/

APM_MINI_COMInit(COM1, &usartConfigStruct);

= USART_HARDWARE_FLOW_NONE;

4.3.2 DMA¥&L
ABIFEZ BT DMA 4M%, FrLLFEE0 DMA SMEHETRI A AT E .

DMA L& Wi T -

/¥
* @brief

*

DMA Init

* @param None

*

* @retval
*/
void DMA_ Init(uint32_t* Buf)
{

None

/* DMA Configure */

DMA_Config_T dmaConfig;

/* Enable DMA clock */
RCM_EnableAHB1PeriphClock(RCM_AHB1_PERIPH_DMAZ2);
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[* size of buffer*/

dmaConfig.bufferSize = 1;

/* set memory Data Size*/

dmaConfig.memoryDataSize = DMA_MEMORY_DATA_SIZE_HALFWORD;
[* Set peripheral Data Size*/

dmaConfig.peripheralDataSize = DMA_PERIPHERAL_DATA_SIZE_HALFWORD;
/* Enable Memory Address increase*/

dmaConfig.memorylnc = DMA_MEMORY_INC_DISABLE;

[* Disable Peripheral Address increase*/

dmaConfig.peripherallinc = DMA_PERIPHERAL_INC_DISABLE;

/* Reset Circular Mode*/

dmaConfig.loopMode = DMA_MODE_CIRCULAR,;

[* set priority*/

dmaConfig.priority = DMA_PRIORITY_HIGH;

[* read from peripheral®/

dmaConfig.dir = DMA_DIR_PERIPHERALTOMEMORY;

/* Set memory Address*/

dmaConfig.memoryBaseAddr = (uint32_t)Buf;

/* Set Peripheral Address®/

dmaConfig.peripheralBaseAddr = (uint32_t)&ADC1->REGDATA,;

dmaConfig.channel = DMA_CHANNEL_O;

dmaConfig.fifoMode = DMA_FIFOMODE_DISABLE;
dmaConfig.fifoThreshold = DMA_FIFOTHRESHOLD_FULL;
dmaConfig.peripheralBurst = DMA_PERIPHERALBURST_SINGLE;
dmaConfig.memoryBurst = DMA_MEMORYBURST_SINGLE;

DMA_Config(DMA2_Stream0, &dmaConfig);

/* Clear DMATF flag®*/

DMA_ClearIntFlag(DMA2_Stream0, DMA_INT_TCIFLGO);
/* Enable DMA Interrupt*/
DMA_Enablelnterrupt(DMA2_Stream0, DMA_INT_TCIFLG);
DMA_Enable(DMA2_Stream0);

4.3.3 ADC ¥k
ABIFHZ B T ADC 4M%, T ELEE Z0 ADC SME T ARG LI B .
ADC Jit & 411 F -
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*!
* @brief ADC Init

*

* @param None
* @retval None
*/
void ADC_Init(void)
{
ADC_Config_T adcConfig;

ADC_CommonConfig_ T adcCommonConfig;

RCM_EnableAPB2PeriphClock(RCM_APB2_PERIPH_ADC1);

/* ADC Configuration */

ADC_Reset();

ADC_ConfigStructinit(&adcConfig);

* Set resolution*/

adcConfig.resolution = ADC_RESOLUTION_12BIT;
/* Set dataAlign*/

adcConfig.dataAlign = ADC_DATA_ALIGN_RIGHT;
* Set scanDir*/

adcConfig.scanConvMode = DISABLE;

* Set convMode continous*/
adcConfig.continuousConvMode = ENABLE;

/* Set extTrigEdge*/

adcConfig.extTrigedge = ADC_EXT_TRIG_EDGE_NONE;

www.geehy.com

Pagel0




RY%wE: AN1091

/*Set ADC Clock Prescaler. ADC_Clock = APB2_Clock/4, 84/4=21MHz*/
adcCommonConfig.prescaler = ADC_PRESCALER_DIV4;

ADC_CommonConfig(&adcCommonConfig);

ADC_Config(ADC1, &adcConfig);

ADC_ConfigRegularChannel(ADC1, ADC_CHANNEL_16, 1, ADC_SAMPLETIME_480CYCLES);

ADC_EnableTempSensorVrefint();

ADC_EnableDMA(ADC1);

ADC_EnableDMARequest(ADC1);

[* Enable ADC*/
ADC_Enable(ADC1);

ADC_SoftwareStartConv(ADC1);
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4.3.4 MHBIERIIRREZETHE
if (DMA_ReadStatusFlag(DMA2_Stream0, DMA_FLAG_TCIFLGO))

{

DataBuf = DMA_ConvertedValue;

VSensorValue = (float)DataBuf/4095*3.3;

*
* According to actual test data of multiple bathes of chips,
* V28 is adopted instead of V25 for this example. And 0.7782v is the voltage for 28°C
*/

TSensorValue = (VSensorValue - 0.7782f)/0.0024f + 28;

printf("\r\n");
printf("ADC REGDATA = 0x%04X \r\n", DataBuf);
printf("Volatage = %f V\r\n", VSensorValue);

printf("Temperature = %f C \r\n", TSensorValue);

Delay(OxFFFFFF);

DMA_ClearStatusFlag(DMA2_Stream0, DMA_FLAG_TCIFLGO);

5 MNMHAGIESERER

AL () S B I /R A B A
1. fE APM32F407IG MINIBOARD 5:4 F iR

2. 1£ Keil MDK-ARM V5.29.0.0 [¥J IDE E#SZHTHE, & Device i APM32F40I1G

51 NAHRE Keil MDK L% 1%

SR TREN)E, fWiFELHEIRTES, WK 2 Ps:
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B Di\desktop\a\APM32F4xx SDK V1.2\Examples)

R Options for Target 'APM3

2

File Edit View Project Flash Debug Peripher Device|T,arget|nutputl]_,igtingluger ||:J.-f|:+

NEdd| % 2@ | & = |
£ @ 0| ¥ aemszraor ' Vendor
SR * A L] n Device:
=-“t% Project: ADC_TSensor _; Toolsst:
Elfad APM3ZFA07 3
Cd Cmsis =
[J StdPeriphDriver g
1 Boards 3
-5 Application 4
ij apm32fdix_int.c 4
ij main.c :
3
3
< | -
EPrnject @E-:u-:uks 1} Func... [].,Temr:u... < i
Build Qutput I
b

compiling Board.c...

compiling main.c...

compiling apm32f4xx tmr.c...
linking...

Program Size: Code=7136 RO-data=5l2

Build Time Elapsed: 00:00:03

£

52 REERF, FUEHHRER

I Software Packs

Geshy
APM3ZFA0TIG
ARM
@1 APM32F40TIE o] [me
€2 APM32FA0TIG -
€3 APM3ZFA07RE m.-?f{
@ APM3ZF407RG FP
g1 APM3ZFA0TVE - Tin
- Pai
€1 APM3IZFA0TVG k=
& APM32F40TZE -RT
- 96
€3 APM3I2F40TZIG

4% APM32F415

ahd

K2

0K |
EW—data=44 ZI-data=1028
" AOUCHNAPM3ZF407WADC TSensor.axf” - 0 Error(s), 0 Warning(s).

eGSR M, JHES BT TR ERRHRKER. WTFE 3 Fir:
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KA
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

=N~ N e - | [# Reset_Handler
& (E e ¥ | apms2Fa07 RSB TE

Project Ll < | | ] mainc ] apm3fdwcadcc | | ] apm32fdich

= “15 Project: ADC_TSensor {
=43 APM32FA0T
#-Cd CMSIS

StdPeriphDriver

-0

#-Cd Boards
5 Application

#] apm32fdi_int.c

w1 [] mainc

tf-fun on-configs-
DEBUG_USART - USERT1

<
=] Project| €3 {1 0, <

Build Qutput

Erase Done.

Programming Done.

Verify CK.

* JLink Info: Reset: Halt core after reset wia DEMCR.VC_CORERESET.
JLink Info: Reset: Reset device via ATRCR.SYSRESETREQ.

Application running ...

Flash Load finished at 17:36:54

<
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