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3a4yem HY)XeH Moaynb NPSIMOro AocTtyna K namsitn?
(DMA - direct memory access)

DMA

(Direct Memory Access)

e Pas3rpysutb OCHOBHOWN NpoLeccop
o Aapo nHnummpyet paboty DMA
o BbinonHsieT cBoM 3agayn

o [lony4aeTt npepbiBaHNE NO OKOHYAHWUIO
paboTtbl DMA

credits: pcmag.com



DMA B STM32F7

* 8 TOTOKOB 10 8 KaHaJIOB (3alIPpOCOB) B Ka)KIIOM
* FIFO 6yddeprl Ha ueThbipe 32-0UT cl0Ba
* 4 iporpaMMMpPyeMbIX YPOBHS IPUOPUTETa MeXXy KaHa/laMU
* [Iepenaua nepudepusi-raMsTh, NaMATb-TIeprUQepusi, IaMITh-TTaMSITh
* [Tognep>xka AByx0yddepHOro pexxuma
* [Tognep>xka repefayun JaHHbBIX Pa3/IMUHOM ILHUPUHBI (CI0BO,
10Ty C/I0BO, OaiiT)
* ABTOMaTH4YeCKasi KOHBepTaLys (pOpMaTOB IIPU UCII0/Ib30BaHuu FIFO
pexuMma
* ABTOMHKDPEMEHT yKa3aTeJiell U MoAAep KKa KoblieBoro oyddepa



Figure 23. DMA block diagram
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DMA Streams and Channels

e KaXpIv MOTOK (Stream) ToepKuBaeT [0 8 UICTOUHHUKOB 3aripoOCOB

(channels)

* Bo3MO>KHBIe KaHa/lbl A1 KA>KA0I'0 ITI0OTOKAd 3d1dHBI dIIIIdPdTHO W OITMCdHBI

B IOKYMEHTALINA

* BriOop >keslaeMbIX KaHA/IOB IIPOMCXOAUT C IIOMOILIBIO PETHUCTpa

DMA_SxCR

REQ_STRx_CH?

DMA_SxCR

Table 25. DMA1 request mapping

"\
Peripheral
REQ_STRx _CH6 > reun:.-s ts Stream 0 | Stream1 | Stream2 | Stream3 | Stream4 | Stream5 | Stream6 | Stream 7
REQ_STRx_CH5
» REQ STREAMxX Channel 0 SPI3_RX | SPDIFRX_DT| SPI3_RX SPI2_RX SPI2_TX SPI3_TX |SPDIFRX_CS| SPI3_TX
REQ_STRx_CH4 = >
» Channel 1 12C1_RX 12C3_RX TIM7_UP TIM7_UP 12C1_RX 12C1_TX 12C1_TX
REQ_STRx_CH3
— > Channel 2 | TIM4_CH1 12C4_RX TIM4_CH2 12C4_RX TIM4_UP | TIM4_CH3
REQ_STRx CH?
— > TIM2_UP TIM2_CH2 | TIM2_UP
REQ STRx CH Channel 3 TIM2 CH3 12C3_RX 12C3_TX TMZCHT | Lo Chs | vz ora
_REQ STRX CHO Channel 4 | UART5 RX | USART3_RX | UART4_ RX | USART3 TX | UART4_TX | USART2_RX | USART2_TX | UART5_TX
TIM3_CH4 TIM3_CH1
Channel 5 | UART8 TX | UART7 TX TIM3 UP UARTZ RX | v Trig | TM3.CHZ | UARTBRX | TIM3_CH3
31 27 25 0 TIM5_CH3 | TIM5_CH4 TIM5_CH4
Channel 6 M5 up | Tivs TRic | TMSCHT | peTrie | TIMS_CH2 TIM5_UP
CHSEL[20]
Channel 7 TIM6_UP 12C2_RX 12C2 RX | USART3 TX DAC1 DAC2 12C2 TX




DMA Flow controller

Flow controller — cyI1iHOCTb, orpe/esioiiast KOJTMUeCTBO JaHHbIX, KOTOPhIE 0/DKHBI OBbITh
nepenansl DMA

Flow controller MoXeT ObITb:

* Cam DMA, Torja Ko/JuuecTBO MepejilaBaeMbIX JJaHHBIX OIpe/esseTcss perucTpoM DMA_ SxNDTR
* [lepudepdus, Toraa JaHHble TlepeatOTCs MOKa nepudepusi He CUTHaIM3KUPYyeT OKOHUaHUe

rnepeaauu U KOJIMYeCTBO IepeiaHHbIX JaHHBIX MOKHO y3HATh C MCI10/1Ib30BAHKWEM permcTpa
DMA_SxXNDTR

Figure 9-2. Handshake mechanism

Peripheral is ready to transmit
or receive data, and assert the
request signal to DMA

Peripheral releases the
request signal when it receives Peripheral launches
the acknowledge signal the next request

_ \ ) ]
Pl'eer:',lpuhee;f.l \*X Peripheral request >é/ ></ P?;puhee;r?l

Wait the DMA bus idle and The DMA controller deasserts

other higher priority channels the acknowledge signalwhen

to have been processed itreceives low request signal
DMA \—b J o/ V)
Acknowledge ,/ / ><‘Q":"A “kmw'e'dge%/

The corresponding channel has
the highest priority and the DMA
controller sents an AHB command
to access the peripheral



DMA. NapameTpbl nepegaymn

> HavanbHbi agpec

»  HavanbHbiM agpec + 1

USART_RDR

HavanbHbiM agpec + 2

»  HavanbHbiM agpec + 3

Paamep coobLueHns KoHUrypmpyeTcs Kak anst UICTOYMHUKa, Tak U Ansa nonyvarens:
B naHHoOM cny4ae: pasmep coobueHnsa gnga nctovHuka - 1 6ant (USART_RDR), pasmep
coobuieHusn ana nonyyvarens - 1 6ant (SRAM)




DMA. NapameTpbl nepegaymn

Table 32. Possible DMA configurations

DMA transfer N Flow Circular | Transfer Direct Double-
Source Destination
mode controller mode type mode buffer mode
single Possible
DMA Possible : Possible
Peripheral-to- | AHB AHB burst Forbidden
memory peripheral port | memory port single Possible
Peripheral |Forbidden Forbidden
burst Forbidden
single Possible
DMA Possible Possible
MEI‘I"IDI’?’-tD- AHB AHB burst Forbidden
peripheral memory port | peripheral port single Possible
Peripheral |Forbidden Forbidden
burst Forbidden
to- single
Memory-to AHI.B AHB DMA only |Forbidden Forbidden | Forbidden
memory peripheral port | memory port burst




Figure 25. Peripheral-to-memory mode
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DMA Stream initialization

1. If the stream is enabled, disable it by resetting the EN bit in the 4) Configure the total number of data items to be
DMA_SxCR register, then read this bit in order to confirm that transferred in the DMA_SxNDTR register. After
there is no ongoing stream operation. Writing this bit to 0 is not each peripheral event or each beat of the burst,

immediately effective since it is actually written to O once all this value is decremented.

the current transfers are finished. When the EN bit is read as 0,  5) Select the DMA channel (request) using

this means that the stream is ready to be configured. It is CHSEL[2:0] in the DMA_SxCR register.
therefore necessary to wait for the EN bit to be cleared before  6) If the peripheral is intended to be the flow
starting any stream configuration. All the stream dedicated bits controller and if it supports this feature, set the
set in the status register (DMA_LISR and DMA_HISR) from PFCTRL bit in the DMA_SxCR register.

the previous data block DMA transfer must be cleared before 7) Configure the stream priority using the PL[1:0]
the stream can be re-enabled. bits in the DMA_SxCR register.

2. Set the peripheral port register address in the DMA_SxPAR 8) Configure the FIFO usage (enable or disable,
register. The data is moved from/ to this address to/ from the threshold in transmission and reception)
peripheral port after the peripheral event. 9) Configure the data transfer direction, peripheral

3. Set the memory address in the DMA_SxMAOR register (and in and memory incremented/fixed mode, single or
the DMA_SxMA1R register in the case of a double-buffer burst transactions, peripheral and memory data
mode). The data is written to or read from this memory after widths, circular mode, double-buffer mode and
the peripheral event. interrupts after half and/or ful transfer, and/or

errors in the DMA_SxCR register.
10)Activate the stream by setting the EN bit in the
DMA_SxCR register.



DMA. Owunbkn n lNpepbiBaHus

e JletekTupyemble DMA o1m0OKu:
 Transfer error. OmMOKY NpU UTeHUH W/IH 3aTUCH JJaHHBIX
e FIFO error. Underflow unu overflow FIFO 6yddepa
* Direct mode error. [To/slyueHre HOBBIX JJaHHBIX 0 OKOHUAHUS 3aMCU
TpebIayIInuX
 [TomuMo cutyaumii oiibok DMA noaiepKvBaeT BbI30B IpephIBaHUM TTPU
3aBepILeHUH TOJIOBUHBI TPAH3aKLIUW U MIPU MOJIHOM 3aBepIlieHUH TPaH3aKLIUU.

Table 33. DMA interrupt requests

Interrupt event Event flag Enable control bit
Half-transfer HTIF HTIE
Transfer complete TCIF TCIE
Transfer error TEIF TEIE
FIFO overrun/underrun FEIF FEIE
Direct mode error DMEIF DMEIE




JajaHue

* JlobaBuTh B 3aganue no UART pabory c DMA
* OpraHM30BaTh I0Jy4eHHe TaHHBIX C MOMOIb0 DMA (MO>XHO
MCI10/Ib30BaTh BYX0Oy(hdepHbIi pe)xum)
* OrpaHu30BaTh OTIPABKY CTPOK OTBETOB C MomoIiso DMA



