Analog Dijital Cevirici ADC

STM32F4xx cihazlarinda 12-bit, 10-bit, 8-bit veya 6-bit
cozunurluge ayarlanabilen 12-bit basarimsal yaklasimh
(succesive approximation) ADC bulunmaktadir.
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Analog Dijital Cevirici ADC
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Datasheet

Tablo 7 Pin
Tanimlamalar:
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Analog Dijital Cevirici ADC

A /D cevrimi tek, siirekli, tarama veya stireksiz
modlarda yapilabilir.

ADC cevrim sonucu elde edilen deger 16 bit yazmacta
sol veya sag hizali olarak saklanabilir.

ADC_CR2 yazmacinin ADON bitiyle ADC’ye enerji

verilir.
Cevrim SWSTART bitinin set edilmesiyle baslatilir.
ADON biti 0 yapilarak ADC’nin enerjisi kesilir.

Analog islemler icin ADCCLK sinyali, APB2 veri
yolundan elde edilir. Dolayisiyla RCC_APB2ENR ile

cevrim sinyali etkinlestirilir.
On odlcekleyici ile bu sinyal varsayilan 2 olmak iizere,

2,4, 6 veya 8’e bolunur. 3/19



Analog Dijital Cevirici ADC

e Siuirekli Cevim Modu: ADC bu modda bir 6nceki

cevrim biter bitmez yeni cevrime baslar.

e Bu mod icin CONT biti 1 yapilmalidir.
Her cevrimden sonra
e (Cevrilen veri, veri yazmacinda saklanir.
e EOC bayrag set edilir.
e Liger EOCIE biti set edilmigse bir kesme uretilir.
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Analog Dijital Cevirici ADC

Zamanlama:
Figure 45. Timing diagram
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Analog Dijital Cevirici ADC

Scan mod ile ADC birden fazla kanaldan sirayla ADC
cevrimi yapabilir.

Tium kanallar ADC cevrimini ADC_DR yazmacina
yazar. Bundan dolay1 farkhh kanallardan gelen verileri
DMA ile dogrudan belirli bellek bolgelerine yazmak
gerekebilir. Alternatif olarak EOCS biti set ederek her
bir kanalin cevrimi elde edildiginde EOC bitinin set
edilmesi saglanabilir.

Kac¢ tane kanaldan okuma yapilacagi ADC_SQRI1
yazmacinin L bolgesine yazilir.

Kanallardan hangi sira ile okuma yapilacag ise
ADC_SQR 1, 2, 3 yazmaclarinin SQ bolgelerine yazilir.
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Analog Dijital Cevirici ADC

Diger Ozellikler:
e Analog watchdog: Voltajin belirli bir seviyenin tstiine
cikmasi veya altina inmesi durumunda AWD durum
biti set edilir.

e Enjekte kanal: Enjekte tetigi olugursa mevcut ADC
cevrimi resetlenir, enjekte ADC cevrimi tek tarama
modunda yapilir ve diizenli ADC cevrimi mevcut
cevrim tekrar baglayarak devam eder.

e Devamsiz mod: Cok fazla sayida olmayan ardisik
ceviriye ihtiyac¢ var ise bu mod kullanilabilir.

e ADC cevrimleri zamanlayicilar veya EXTIT kesmeleri
ile harici olarak tetiklenebilir.
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Analog Dijital Cevirici ADC

Ornekleme Zamani:
e ADC degistirilebilen sayida ADCCLK cevriminde
analog degeri ornekleyebilir.

e ADC_SMPR1 ve ADC_SMPR2 yazmaclarindaki
SMP[2:0] bitleri ile 6rnekleme zamani degistirilebilir.

e Toplam cevrim zamani= Ornekleme zamani +
cozunurluk

o (")rnegin ADCdeki yazmaclarda cevrim sayisi ile ilgili
bir ayarlama yapilmadi ise mikrodenetleyici 60 MHz
frekansinda calistiginda, ADCCLK 30 MHz olur.
Varsayilan ornekleme zamani 3 ve varsayilan
cozunirlik 12 oldugundan 3+12=15 ADCCLK
dolayisiyla 0.5 psn’de tamamlanir.
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Analog Dijital Cevirici ADC

Ornekleme Zamani:

e ADC coziinurliigi dusurilerek cevrim siiresi
kisaltilabilir.

e 12 bit: 34+12=15 ADCCLK cevrimi
e 10 bit: 34+10=13 ADCCLK cevrimi
e 8 bit: 3+8=11 ADCCLK cevrimi

e 6 bit: 3+6=9 ADCCLK cevrimi

Direct Memory Access: A/D sonucu elde edilen veri
islemciye gonderilmeden DMA {initesi ile dogrudan
bellekteki hedetf adresine tagmabilir.

Multi ADC: STM32F4 kartinda 3 tane ADC islemi aymni
anda yapilabilir.
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Analog Dijital Cevirici ADC

Sicaklik Sensoru:

e STM32F40x cihazlarinda ADC1_IN16 kanalina bagh

dahili sicaklik sensoru bulunmaktadir.

e Sicaklik sensoru -40 ile 125 °C arasinda -

hassasiyetle sicakli olcumu yapabilir.

-1.5°C
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Analog Dijital Cevirici ADC

ADC status register (ADC_SR)
Address offset: 0x00
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Feszervad
15 14 13 12 1 10 a 8 7 5] 5 4 3 2 1 1]

OVR | STRT | J5TRT | JEQOC | EQC || AWD

Resarved

re wl | rcwh | rcw0 | rcw0 | rewld (| rc_wD

Bit 1 EQC: Regular channel end of conversion
This bit is set by hardware at the end of the conversion of a regular group of channels. It is
cleared by software or by reading the ADC_DR register.

0: Conversion not complete (EOCS=0), or sequence of conversions not complete (EOCS=1)
1: Conversion complete (EOCS=0), or sequence of conversions complete (EOCS=1)
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Analog Dijital Cevirici ADC

ADC control register 1 (ADC_CR1)
Address offset: 0x04
Reset value: 0x0000 0000

a1 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ONVRIE RES AWDEHN | JANWDEN
Reserved Feserved
'S M M ' Y
15 14 13 12 11 10 9 8 7 6 5 4 3 2 i 0
DISCNUM[Z:0] JD'EIEE DE'ff JAUTO ‘”‘wEEG scaN | JEocie | awDIE | EOCIE AWDCH[4:0]
M iy ' 'y M 'S M M 'Y ny v 'S iy P v M

Bits 25:24 RES[1:0]: Resolution

These bits are written by software to select the resolution of the conversion.
00: 12-bit (15 ADCCLK cycles)

01: 10-bit (13 ADCCLK cycles)

10: 8-bit (11 ADCCLK cycles)

11: 6-bit (9 ADCCLK cycles)

Bit 5 EOCIE: Interrupt enable for EOC

This bit is set and cleared by software to enable/disable the end of conversion interrupt.
0: EOC interrupt disabled

1. EOC interrupt enabled. An interrupt is generated when the EOC bit is set. 12 /19




Analog Dijital Cevirici ADC

ADC control register 1 (ADC_CR1)

Address offset: 0x04
Reset value: 0x0000 0000

a1 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ONVRIE RES AWDEHN | JANWDEN
Reserved Feserved
'S M M ' Y
15 14 13 12 11 10 9 8 7 6 5 4 3 2 i 0
DISCNUM[Z:0] JD'EIEE DE'ff JAUTO ‘”‘wEEG scan | Jeocie | awpie | Eocie AWDCH[4:0]
M iy ' 'y M 'S M M 'Y ny v 'S iy P v M

Bit 8 SCAN: Scan mode

This bit is set and cleared by software to enable/disable the Scan mode. In Scan mode, the
inputs selected through the ADC_SCQRx or ADC_JSQRXx registers are converted.

(0: Scan mode disabled
1: Scan mode enabled

Note: An EOC interrupt is generated if the EQCIE bit is set:
— At the end of each regular group sequence if the EQCS bit is cleared fto 0
— At the end of each regular channel conversion if the EOCS bit is set to 1
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ADC control register 2 (ADC_CR2) ta] Cevirici ADC

Address offset: Ox08
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SWET JSWST
EXTEN EXTSEL[3:0] JEXTEN JEXTSEL[3:0]
reserved | ART reserved | ART
i M W M (LY M M e ki i M ki) e i
15 14 13 12 11 10 9 8 7 & 5 4 3 2 1 0
—_— ]
ALIGN | EOCS | DDS DMA CONT | ADON I
resarved Resarved

M (R i ' M ' I

Bit 30 SWSTART: Start conversion of regular channels

This bit is set by software to start conversion and cleared by hardware as soon as the
conversion starts.
0: Reset state

1: Starts conversion of regular channels
Note: This bit can be set only when ADON = 1 otherwise no conversion is launched.

Bit 11 ALIGN: Data alignment
This bit is set and cleared by software. Refer to Figure 48 and Figure 49.

0: Right alignment
1: Left alignment
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ADC control register 2 (ADC_CR2) ta] Cevirici ADC

Address offset: Ox08
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SWET JSWST
EXTEN EXTSEL[3:0] JEXTEN JEXTSEL[3:0]
reserved | ART reserved | ART
i M W M (LY M M e ki i M ki) e i
15 14 13 12 11 10 9 8 7 & 5 4 3 2 1 0
—_— ]
ALIGN | EOCS | DDS DMA CONT | ADON I
resarved Resarved

M (R i ' M ' I

Bit 10 EOCS: End of conversion selection

This bit is set and cleared by software.

0: The EOC bit is set at the end of each sequence of regular conversions. Overrun detection

is enabled only if DMA=1.
1: The EOQOC bit is set at the end of each regular conversion. Overrun detection is enabled.

Bit 1 CONT: Continuous conversion
This bit is set and cleared by software. If it is set, conversion takes place continuously until it

is cleared.

0: Single conversion mode
1. Continuous conversion mode

Bit 0 ADON: A/D Converter ON [/ OFF

This bit is set and cleared by software.

Note: 0: Disable ADC conversion and go to power down mode
1: Enable ADC
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Analog Dijital Cevirici ADC

ADC sample time register 1 (ADC_SMPR1)

Address offset; 0x0C
Reset value: 0x0000 0000

31 a0 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SMP18[2:0) SMP17[2:0] SMP16[2:0] SMP15[2:1]
Resarved
i ' W " e Y " Y m Y W
15 14 13 12 11 10 ! a T & 5 4 3 2 1 0
SMP15_0 SMP14[2:0] SMP13[2:0] SMP12[2:0] SMP11[2:0] SMP10[2:0]
W M W 'S M M ' W Y ne Y () Y Y Y i

Bits 26:0 SMPx[2:0]: Channel x sampling time selection

These bits are written by software to select the sampling time individually for each channel.
During sampling cycles, the channel selection bits must remain unchanged.

Mote: 000: 3 cycles

001: 15 cycles
010: 28 cycles
011: 56 cycles
100: 84 cycles
101: 112 cycles
110: 144 cycles
111: 480 cycles
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Analog Dijital Cevirici ADC

ADC regular sequence register 1 (ADC_SQR1)

Address offset: 0x2C
Reset value: 0x0000 0000

a1 30 29 28 27 20 25 24 23 22 21 20 19 18 17 16
L[3:0] SQ16[4:1]
Resarved
M M M 1) [ W (k' [
15 14 13 12 11 10 9 a T 6 5 4 3 2 1 1]
SQ16_0 S0Q15[4:0] SQ14[4:0] SQ13[4:0]
m (K v (LY M (13 M M M [ [ (K [

L[3:0]: Regular channel sequence length

These bits are written by software to define the total number of conversions in the regular
channel conversion sequence.

0000: 1 conversion
0001: 2 conversions

1111: 16 conversions

SQ16[4:0]: 16th conversion in regular sequence

These bits are written by software with the channel number (0..18) assigned as the 16th in
the conversion sequence.
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Analog Dijital Cevirici ADC

ADC regular data register (ADC_DR)

Address offset: 0x4C
Reset value: Ox0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
DATA[15:0]

r r r r r r r r r r r r r r r

Bits 15:0 DATA[15:0]: Regular data

These bits are read-only. They contain the conversion result from the regular
channels. The data are left- or right-aligned as shown in Figure 48 and
Figure 49,
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Analog Dijital Cevirici ADC

ADC common control register (ADC_CCR)

Address offset: 0x04 (this offset address is relative to ADC1 base address + 0x300)
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 149 18 17 16
TSVREFE | VBATE T‘
Reserded Resarved
r v rw v I
15 14 13 12 11 10 g B 7 B 5 4 3 2 1 0
DMA[1:0] ooSs DELAYT3:0) MULTI[4:0]
Reas. Rezarvad
i r maw n ra ma r n Y M rw v

Bits 17:16 ADCPRE: ADC prescaler

Set and cleared by software to select the frequency of the clock to the ADC. The clock is
common for all the ADCs.

Note: 00: PCLKZ divided by 2
01: PCLK2 divided by 4
10: PCLKZ2 divided by 6
11: PCLK2 divided by 8
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