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STM32F407 Discovery

Vhodno / izhodne naprave

USART+DMA Serijska komunikacija

z uporabo DMA krmilnika

http://www.fri.uni-lj.si/si
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STM32F407VG

http://www.fri.uni-lj.si/si
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Priključitev :

• Mini USB priklop na krajši stranici, svetita rdeči LED diodi

Poseben začetni projekt za STM32F4 (e-učilnica) :

• dodajanje vsebine (template.s):

Delo na STM32F4 razvojnem sistemu

http://www.fri.uni-lj.si/si
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Serijski vmesniki

http://www.fri.uni-lj.si/si
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DMA- Splošno

In this example, filling the first and the third buffer took the exactly the same time, while copying the first buffer to the

second one took slightly less time:

While the DMA cannot be used to compute Fibonacci numbers, or initialize arrays with non-constant values, it can be 

used for copying data between 2 memory locations. 

Now the DMA operation ran in parallel with the CalculateFibonacci() function, reducing the overall program time by 

21%:

The results are in:

80 DMA CRCs per second. 

63 manual CRCs per second

On my processor, DMA gives a 27% advantage over iterative memory assignment. I think it is because everything 

is done with a hardware mover that doesn’t have to increment, involve registers, gotos, branch less than, and so on.

http://www.fri.uni-lj.si/si
https://visualgdb.com/w/wp-content/uploads/2019/06/timing1.png
https://visualgdb.com/w/wp-content/uploads/2019/06/timing2.png
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DMA - STM32

http://www.fri.uni-lj.si/si
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STM32F4 Discovery -Pinout

http://www.fri.uni-lj.si/si
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Vira: Reference manual & Datasheet 

http://www.fri.uni-lj.si/si
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DMA (Registri za nastavitve delovanja)

http://www.fri.uni-lj.si/si
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DMA (Registri za nastavitve delovanja)

http://www.fri.uni-lj.si/si
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DMA (Registri za nastavitve delovanja)

http://www.fri.uni-lj.si/si


OR – Organizacija računalnikov 12

DMA (Registri za nastavitve delovanja)

Naslov v 

pomnilniku

http://www.fri.uni-lj.si/si
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DMA (Registri za nastavitve delovanja)

http://www.fri.uni-lj.si/si
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DMA (Registri za nastavitve delovanja)

http://www.fri.uni-lj.si/si
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USART+DMA 

shema

http://www.fri.uni-lj.si/si
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USART – stanje , nastavitve

Dodatni register za delovanje USART+DMA naprav:

USART_CR3 :  Control Register 3 

ENABLE USART DMA Transmission (DMAT) and Reception (DMAR)

Ctrl3     reg.

http://www.fri.uni-lj.si/si
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DMA – stanje , nastavitve

Status reg.

Števec

Clear 

flags reg.

Ctrl reg.

Naslov DReg

Naslov Pomn.

http://www.fri.uni-lj.si/si
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DMA – stanje , nastavitve

Osnovni registri za delovanje DMA USART naprave:

DMA_HISR

TCIF5 .. Oddaja, TCIF6 .. sprejem

DMA_HIFCR

CTCIF5 .. zbriši TCIF5, CTCIF6 .. zbriši TCIF6

DMA_SxCR

• CHSEL številka kanala = 4 

• MINC memory increment by 1 

• DIR Periph2Memory (0)

• EN Enable channel (1) 

DMA_SxNDTR števec

DMA_SxPAR_RX naslov podatk. registra naprave

DMA_SxM0AR_RX naslov v pomnilniku

Od prej še :

RCC_AHB1ENR vklop/izklop DMA

USART_CR3 vklop/izklop DMA prenosa

http://www.fri.uni-lj.si/si
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DMA – krmiljenje  (INIT) 

Potrebni koraki za krmiljenje DMA naprave (INIT_DMA):

1. Vklop DMA1 naprave

• RCC_AHB1ENR : b21=1 (DMA1 Enable Clock)

2. Vklop DMA sprejema in oddaje za USART 2

• USART2_CR3 : b6=1 (DMAR bit = 1)

• USART2_CR3 : b7=1 (DMAT bit = 1)

Delovanje: 

• sprejem niza znakov RCV_DMA 

• oddaja niza znakov SND_DMA 

http://www.fri.uni-lj.si/si
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DMA – sprejem 
Potrebni koraki za krmiljenje DMA naprave (RCV_DMA):

1. Počakaj EN bit = 0 v DMA_SxCR registru (zaključek prejšnjega prenosa)

• DMA_SxCR_RX b1=0 (Stream disabled)

2. Nastavitve naslovov

• DMA_SxPAR_RX naslov DR registra (USART2_BASE+USART2_DR )

• DMA_SxM0AR_RX naslov v pomnilniku

• DMA_SxSNDTR_RX število znakov

3. Nastavitev lastnosti (skupine bitov) :

• CHSEL številka kanala = 4 

• MINC memory increment by 1 

• DIR Periph2Memory (0)

• EN Enable channel (1) 

Delovanje :

• Konec prenosa : 

• DMA_HISR :  TCIF5 = 1   (DMA označi konec prenosa)

• Brisanje zastavice: 

• DMA_HICFR :  CTCIF5 = 1   (zbriši zastavico TCIF5)

http://www.fri.uni-lj.si/si
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DMA – oddaja 
Potrebni koraki za krmiljenje DMA naprave (SND_DMA):

1. Počakaj EN bit = 0 v DMA_SxCR registru (zaključek prejšnjega prenosa)

• DMA_SxCR_TX b1=0 (Stream disabled)

2. Nastavitve naslovov

• DMA_SxPAR_TX naslov DR registra (USART2_BASE+USART2_DR)

• DMA_SxM0AR_TX naslov v pomnilniku

• DMA_SxSNDTR_TX število znakov

3. Nastavitev lastnosti (skupine bitov) :

• CHSEL številka kanala = 4 

• MINC memory increment by 1 

• DIR Memory2Periph (1)

• EN Enable channel (1) 

Delovanje :

• Konec prenosa : 

• DMA_HISR TCIF6 = 1   (DMA označi konec prenosa)

• Brisanje zastavice: 

• DMA_HICFR CTCIF6 = 1   (zbriši zastavico TCIF6)

http://www.fri.uni-lj.si/si
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DMA – krmiljenje 
Naslovi registrov:

// DMA Registers definitions

.equ     DMA1_BASE, 0x40026000  //RM, page 65

.equ DMA_LISR, 0x00

.equ DMA_HISR, 0x04

.equ DMA_LIFCR, 0x08

.equ DMA_HIFCR, 0x0C

.equ DMA_USART2_RX_STREAM, 5    //Channel 4 on DMA1 stream 5 is USART_RX

.equ DMA_USART2_TX_STREAM, 6    //Channel 4 on DMA1 stream 6 is USART_TX

// Registers differ on address determined from stream number

.equ DMA_SxCR_RX,0x10 + 0x18 * DMA_USART2_RX_STREAM

.equ DMA_SxSNDTR_RX,0x14 + 0x18 * DMA_USART2_RX_STREAM

.equ DMA_SxPAR_RX,0x18 + 0x18 * DMA_USART2_RX_STREAM

.equ DMA_SxM0AR_RX,0x1C + 0x18 * DMA_USART2_RX_STREAM

.equ DMA_SxCR_TX,0x10 + 0x18 * DMA_USART2_TX_STREAM

.equ DMA_SxSNDTR_TX,0x14 + 0x18 * DMA_USART2_TX_STREAM

.equ DMA_SxPAR_TX,0x18 + 0x18 * DMA_USART2_TX_STREAM

.equ DMA_SxM0AR_TX,0x1C + 0x18 * DMA_USART2_TX_STREAM

http://www.fri.uni-lj.si/si
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CubeIDE – Registers okno 

http://www.fri.uni-lj.si/si
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CubeIDE – SFR okno

http://www.fri.uni-lj.si/si

