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Czym jest DMA?
DMA — Direct Memory Access

Technika pozwalajgca wykonywac operacje na pamieci bez wykorzystania
czasu procesora. Procesor musi jedynie wczeSniej zaprogramowac kontroler
DMA oraz udostepniC mu szyne danych na czas transferu danych.

Procesor w tym czasie moze zajgc sie wykonywaniem innych operacji.
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DMA w PSoC5LP

Jest czescig bloku PHUB
PHUB — Peripheral HUB
CPU i DMA — Ukfady Master
Arbiter decyduje o dostepie
Spoke — rozdzielne szyny
umozliwiajg jednoczesny
dostep do réznych
peryferiow

Adresowanie 8, 16, 32 bit
SRAM — dostep CPU poprzez
osobny interfejs

Priorytet CPU > DMA
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DMAC - Kontroler DMA

24 niezalezne kanaty DMA

Kazdy kanat moze mieC wiele deskryptoréw transakcji (TD)

TD mogg byC zmieniane dynamicznie

8 poziomow priorytetow dla kanatéw DMA

Wyzwalanie DMA poprzez sygnat cyfrowy, CPU, lub inny kanat DMA
Kanaty mogg generowac przerwanie

Mozna przerwac, badz wstrzymac transakcje

MozliwoS¢ zmiany Little Endian <-> Big Endian (dla PSoC 3)
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Priorytety kanatow DMA

8 priorytetow na 24 kanaty

0 do 7 — 0 najwyZszy priorytet

2 tryby pracy: simple priority oraz Grant allocation Fairness

Simple priority: kanat o najwyzszym priorytecie przejmuje kontrole nizsze
priorytety mogg nie uzyskaC dostepu wcale

Grant: poziomy 0 oraz 1 majg peten dostep. 2-7 mogg korzystac, gdy szyna jest
wolna zgodnie z podziatem wg. Algorytmu

W ramach jednego priorytetu korzysta si€ z metody Round Robin
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Rodzaje transferow:
*Pamiec -> Pamieé
*PamiecC -> Peryferia
*Peryferia -> PamieC
*Peryferia -> Peryferia

Figure 6-23. Simple DMA Transfer

DMA Channel A TDA

Y

Figure 6-24. Auto Repeat DMA
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Figure 6-25. Ping Pong DMA
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Figure 6-26. Circular DMA

DMA Channel A s—
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Channel
Configuration

i Source Address
«  (Upper 16 bits)

Destination Address :
(Upper 16 bits) 3

Burst Count
(1-127)

Request per Burst E
(TRUE or FALSE) :

E Preserve TD E
E (TRUE or FALSE) :

Konfiguracja Kanatu DMA

Source Address — Gérna czesS¢€ adresu zrodtowego
Dest. Addres — Gérna czesS¢ adresu docelowego
Burst Count — Maksymalna liczba bajtow jakg
mozna przesta bez zwalniania szyny

Request per Burst — Czy kazdy burst musi mieC
osobny request

First TD of Channel — Wskaznik na pierwszy
deskryptor transakcji (TD), pozostate TD wskazujg
na siebie podobnie do listy.

Preserve TD — Czy TD ma by¢ zachowane po
wykonaniu.
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Konfiguracja TD

TD

. * Source Address — Dolna czeS€ adresu zrédtowego
Configuration

* Dest. Addres — Dolna czeS¢ adresu docelowego
* Transfer Count — Catkowita liczba bajtéw do
przestania

E Source Address
¢ (Lower 16 bits)
R ————— 4 * Next TD — Wskaznik na kolejny TD

Destination Address

E \ E * TD Property — WtaSciwoSci TD
«  (Lower 16 bits) .

¢ Transfer Count !
i (0t04095) |
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TD Properties

Property

Description

Increment Source Address

If this bit Is set, the source address is incremented as the DMA transaction proceeds.

Increment Destination Address

If this bit Is set, the destination address is incremented as the DMA transaction proceeds

Swap Enable

If set, DMA swaps the data bytes while it moves data from the source to destination

Swap Size

Defines the size of the swap performed, if Swap Enable s set.
0: Every 2 bytes are endian swapped during the DMA transfer.
1. Every 4 bytes are endian swapped during the DMA transfer

Auto Execute Next TD

0: The next TD in the chain is executed only after the next DMA request.
1. The next TD in the chain is automatically executed after the current TD transfer is finished.

DMA Completion Event

If set, generates a DMA "done signal” after the data transfer is finished. This is typically used
to create an interrupt after the transfer is finished.

Enable TD termination

If set, the ongoing transaction can be terminated using hardware signal
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Komponent DMA w PSoC Creator

DMA 1 Configure ‘cy_dma’ ?
D M A Name: DMA_1
- - “Basic | Built-n q b
] d rq n rq = Hardware Request: Rising Edge v
: trq Hardware Temination: Enabled v
Datasheet 0K Apply Cancel

drqg [opcjonalnie] — Wyzwalanie transferu
trg [opcjonalnie] — Przerwanie aktualnego transferu

nrg — Wyzwolenie impulsu po zakonczeniu transferu(mozna uzyc jako
przerwanie)
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Konfiguracja DMA w kodzie

Start the DMA channel

Channel Handle = DMA DmaInitialize (DMA BYTES PER BURST, DMA REQUEST PER_BURST,
HI1lG (Source Address), HIlé (Destination Address))

Create an instance of a TD

TD Handle = CyDmaTdAllocate():

Set the TD configuration
CyDmaTdSetConfiguration(TD_Handle,Transfer Count,Next TD,TD Property):;

Set the TD address

CyDmaTdSetRAddress (TD_Handle, LOl6&(Source Address), LOlé(Destination Address))
Set the channel's initial TD

CyDmaChSetInitialTd (Channel_ Handle, TD_Handle)

Enable the DMA channel
CyDmaChEnable (Channel Handle, preserve_TD)

HI16(x), LO16(x) — Makra do wydobycia gérnej, lub dolnej potéwki adresu 32bit
Niektore funkcje DMA sg w plikach CyDmac.c oraz CyDmac.h (folder Generated Source)
Doktadniejszy opis APl w AN52705
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DMA wizard — automatyczna generacja kodu

e PSoC Creator -> Tools -> DMA Wizard

DMA Wizard ?

Getting Started
Select the DMA instance to use.

The DMA Wizard enables quick and accurate development of applications that use DMA. |t wil
guide you through defining your transaction descriptors and, in the end, generate the necessany
C code that can then be copied and pasted into your application.

Project: | Design03 W

DMA.: DMA_1 W

Mest = Cancel
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DMA wizard — automatyczna generacja kodu

Global Settings
Configure the global transaction descriptor settings.

Destination
SRAM
Base Addr: CYDEV_SRAM_BASE

Source
ADC_SAR_1
Base Addr: CYDEV_PERIPH_BASE

Mumber of TDs: |1 =

(® Single Chain
() Loop

Set Manually
Bytes per Burst: 2 = 7]

Each Burst Requires a Request
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DMA wizard — automatyczna generacja kodu

Transaction Descriptors
Corfigure the transaction descriptor settings.

Enable r Enable ¥ Length » Source ¥ Inc * Destination *lInc Aute ¥ Next TD

TC# Endian » = o Next

ADC_SAR_1_SAR_WRKO_PTR [] |&zmienna

Reset to Defaults
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DMA wizard — automatyczna generacja kodu

Generated Code
Copy and paste the code below inta your design.

f* Variasble declarationa for DMA 1 */f

£* Mowe these wvariabkle declarations to the top of the function */
uintd DMA 1 Chan;

uint@ DMRE 1 TD[1]:

F* DMA Configuration for Dl«m_l =

fdefine DMA 1 BY¥TES PER BURST 2

fdefine DMR 1 REQUEST PER BURST 1

fdefine DMA 1 SRC BASE (CYDEV PERIPH BASE)

fdefine DMAR 1 DST BASE (CYDEV SREM BASE)

DMA 1 Chan = DMA 1 Dmalnitialize(DMA 1 BYTES PER BURST, DMA 1 REQUEST PER BURST,
HIls(CMA 1 SRC BASE), HI1&(DMA 1 DST BASE)):

[:-H&_l_TE-[III] = CyDmaTdallocate (] ;

CyDmaTdSetConfigquration (DMa 1 TD[O], 12, CY DMA DISARLE TD, TD INC DST ADR);

CyDmaTdSethddress (DMRE 1 TD[O0], LOle({uint32)RADC SRR 1 SRR WREOD PTR), LOle((uint3Z)ezmienna));

CyDmaChSetInitialTA(DMA 1 Chan, DMA 1 TD[O]);

CyImaChEnable (DMA 1 Chan, 1);

Copy to Clipboard
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Konfiguracja priorytetéw

BlaSddd o s 2B X9 ¢ g 8- g Debug
S S Wk,

v 82X g1 ADC_D..._DACcydwr|
Name Priority * Channel Number

B Workspace 'ANS2705_Examples’ (5 Projects)
& 2] Project ‘Eg1_ADC_DMA_DAC'[CY&( =
. (&' TopDesign.cysch

=1L Header Files

. “-|h] deviceh

=L Source Files

— .E.l main.c

B3 Generated_Source

253 PSoC3

] AN e Ll P =
[\

Output

Show output from: All
Log file for this session is located at: C:\Users\anmd\AppDa! -
Info: fmk.M0008: Files have been modified. Do you want to sa'

~[n] ADC_DelSigh

i-|c] ADC_DelSig_INT.c

€] ADC_DelSig_PM.c
m J

4 bisay |spayseeq | suauodwod |

0 Errors 0 Warnings 0 Notes
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Przyktady
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