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1.1 (s5BHY
7T48pMA Engine RN EEOER A%

1. dma driver framework
2. APINTER

3. EAEAIREEEM

1.2 ;ERAEE

N,

= 1-1: ERARRENT IR

IP IREh ST
DMA(SGDMA) . {SDK}/bsp/drivers/dma/sunxi-dma.c
NDMA {SDK}/bsp/drivers/dma/sunxi-ndma.c

AR BINR SDKFRER BSP IRITIKE), H5NAY SDK NIZRAEER, FRRE EARETIRY
WiZhR s,

1.3 fXAR

o DMARIR(FEEE
o IXTHIRIRTA TR
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2.1 BAEHR

2.1.1 DMA =28

DMA =288 T B SL MM SR M — Mt =B E 512 5 — ik =iE), REEIMGHFHERZ
B E FiERMEMESE RN ESREESE. 2 CPU B X M, FRMERSEH
DMA 1= 28 RELIMMTEM Y. DMA F55 TR CPU Bz RILH, WA RRTMIES B R
BMZMMEMIZIZ, BIEH I RAM H 10 REFRE—FEEEREIER®EE, 15 CPUK
MEAKED. EhlssRETZSNEE, S @EihsriMNgi MEM BSDMAIE XK,

2.1.2 DMA Engine

DMA EnginexgLinuxPIAZoMAIRGHAEZRS. $XIomMalRSIAVEELEERZAXIZH 7 — N2 BEZR IR E),
BAR1ES —omaarib ZMEIREHovalN R BROEGHMAT, BNRSREERM, B CPU K
Ho

2.1.3 RiFYE

3R 2-1: oMATEIRAE X RIE TR

RiE fRTRI5 BE

SUNXI  Allwinner —%&%! SOC B4 F &

DMA Direct Memory Access(EZENTEZEY)
Channel DMA @&

Slave MiBE, —MRIgIgEBE

Master  Fi@iE, —fRIEAEF
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2.1.4 ThEEMEITT

DMAEngine)fEABE R MA—HIZO, FEVRINTEAREovZO, REERETZSIERFE
OB+,

2.2 BARLEN

DMA EAREZRLMIIT: module ASEPRER DMA BI#EIR; dma drivers 5 DMA [EZEIX5f;
dmaengine 73 DMA R#ZHEZR; hardware 79 DMA fgf4;

2-1/DMA Engine 1E%2E

2.3 FiO4EH

${SDK}
—bsp/drivers/dma
—— Kconfig
—— Makefile
—— sunxi-dma.c

2.4 ARIZSIRERE

DMA $54 58 893818 1] 43 LUR FISUE R N B ALEAT— RIS 1Byte, 2Byte, 4Byte, 8Byte;
B E TRIREHIRT x_width SEHTIZE, FIfEH%4 DMA B, HITRRMIBREEN
iz, DMA EHISNBETZRRE RRENIEKE CUIENEMRER @ 1, 4, 8; &
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ST N EIRLE AR xx_max_burst S2HHITIRE, P14 DMA IT6HI88, #HIT—XMIEHIE
KENERE, BEBTTHEILE width Xburst 51& &1 fifo trigger level fE#X R, & trigger
level i€ B/ 24, M width X burst 54 24 B (30 12) HET 24

struct dma_slave_config {
enum dma_transfer_direction direction;
dma_addr_t src_addr;
dma_addr_t dst_addr;
enum dma_slave_buswidth src_addr_width;
enum dma_slave_buswidth dst_addr_width;
u32 src_maxburst;
u32 dst_maxburst;
bool device_fc;
unsigned int slave_id;

5

src_addr_width: R¥UIRRE, byte®E#(E, BUEL, 2, 4, 87ELIBHXIRIDMA_SLAVE_BUSWIDTH_1_BYTE~
DMA_SLAVE_BUSWIDTH_8_BYTE

dst_addr_width: BR#IERE, BERL

src_max_burst: EREKE, BUEL 4, 8

dst_max_burst: BHREZKE, BUERL

2.5 {RIREE

2.5.1 kernel menuconfig fig &

1. AREZFFRS DMA, F2WFRW TEREITH, HAERMEAZRS DMA:

CONFIG_AW_DMA=y

2. EREZFRANDMA, FEHRINTECEITH, HRIESERRS DMA:

CONFIG_AW_NDMA=y

RBA: B AIRIELPREK, ECER build-in SEBCE R ko 97T ; 1B2Z Allwinner SDK ZRIAIE
AR DMAGCE, BEFTEEELRE,

2.5.2 device tree JERBEHTERRR

KEMXHNEE R ZsocFMEARNBRAEE, 1Winux-51018EWECEB R $SDK/bsp/configs/linux

-5.10/${chip}.dtsio

linux5.10 device treeAYRAI LI X AN T -
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board.dts
|-----m- ${chip}.dtsi

2.5.3 device tree ¥ DMA =§I22 8@ HEE

fEsundtsiSX R, ECE T ZsocHIomal=HIBZRBRECERE R, —RFAEBIUEL, B dma Rrh4ER
B,

1. compatible = "allwinner,dma-v100";

EREHECED: tECERTIZ SOC 25 S DMA BN A IR, BFREREN;
2. reg=<0x0 0x03002000 0x0 0x1000>;

TRENERED: EEERTIZ SOC A4 DMA FEH[EMUNEE, BRLEEN, BFE
ﬁﬁsunm_dumpﬂﬁtﬁj’%%,

3. dma-channels= <8>;

AAEMNEED: HEEXRT1Z.S0C 24 DMA 2£H) DMA @iEs, BRMIEREN, B2 All-
winner SDK BECEBIEE, —REEEN;

(0 3588
LERAHREEZZEBAE—DMAEHIZRE R, & DMABELKN 16, M—AF Linux in@EHINEE R 8; HIb 8 1MiEE
EHMRSHTER; it BRRESEH dma BEREBNTIESE: dma-channels =<8>;

4, dma-requests = <52>;

TREIEED: B RTIZ SOC R4t DMA Z#FHIERRA DMADRQ S5, BEFREEEN;

HEA: HtERETUINEMSHER, HIMRMUNEBEELESR, LRNISHIINETFR FENRERN
&, AEXEHEMEERTERTFPXE, SR ERSH—FHIMEREE, HRERAE,

2.5.4 device tree 3§ DMA FRiEENEE

TEsun*.dtsiXX A, BCE T soc DMAIEHIZZHVERIEEE S, LA spi0 IXzhafl:

spi0: spi@5010000 {
dmas = <&dma 22>, <&dma 22>; //dmai@iES, B%&dmaspec, EE"&dma"H o EERIEEIRFFAdmalzh 28
FRERES, ¥A"&dma"iEH 385" &dmal {55128
dma-names = "tx", "rx"; //dma BB R F, 5IKEIXT M

WRINFRE © HiB2ERHRRNBRAR. RE—IRF

XH4E @& i%R: aw-document@allwinnertech.com 5


mailto:aw-document@allwinnertech.com

@LW/MER
XHEEE: W

l}; ...... J

2.6 &1\

2.6.1 RAFHEN

ARpINEEN, BIMIEERRMAHE N B ER BRI, Tk gE—1Fr, HIEA
GG @

DhA

2-2: DMA Engine REIE IR EE

2.6.2 BHIER

BEA BB T ESNAFREEC RIS EN Bttt SEmTEaRE—P D, HiEA
(2] BRI 2K

Bufl-

Buf?-

E&«f&: Dewvice

2-3: DMA Engine 8151#£ IR =E (slave 5 master)

ERAVERT I DHRERH XS FslavelR BME Y, EXRHIEslaveSMaster ZEIRVIENL, &8 5 —HF!
ENRLZNINREHITIRESN, Blvaster5masterZ [BIE1TIRIE, BAEW T,
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[ 2-4: DMA Engine 81%# D1/R=E (master 5 master)

2.6.3 BIFETF

BRI Z B —Rring buffer I E T, AMEREH, 57—

EEIE VR

ThERE— T, B

mem to device:

device to mem:

S [ Desice |

& 2-5:DMA Engine B BN REE

7. NDMA REZFRHEIREFRETN (cyclic)

2.7 RIREO5HEA

2.7.1 dma_request_chan

[ }?ﬁg struct dma_chan *dma_request_chan(struct device *dev, const char *name)
o EA: BHIE— 1 RIH@E, &R[E] dma BERIEDR.
o B

— dev: 8@ dma HIFERIEH
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— name: BIBERF, 5I1&EMAYdma-namesIIiZ,
° i&@

- 5)2173, ﬁ@DMAEﬁ*ﬁ%«E@*ﬁo
— &, R[EINULL

2.7.2 dma_release_channel

)?EEI void dma_release_channel(struct dma_chan *chan)

o {EF: BHIEEMDMAEIE,
o B

— chan: IEMERBEYoMAIEE AR,
o IR[O]:

— FZR[EE

2.7.3 dmaengine_slave_config

o EA: BUOIREILT « ECEDMAIBIERslave SR
o B

— chan: IEEIE2/ERoMAIEE AR

— COﬂfig:DMAﬁES[BVGE@%%&o
e 1R[O]:

- E‘ZIjJ7 i)g.@ Oo
— KK, REEIRE.

;:note

dmafslavefconfigé%*@i% A0 :

[REY: int dmaengine_slave<config(struct dma_chan *chanj struct dma_slave_config *config)

struct dma_slave_config {
enum dma_transfer_direction direction;
dma_addr_t src_addr;
dma_addr_t dst_addr;
enum dma_slave_buswidth src_addr_width;
enum dma_slave_buswidth dst_addr_width;
u32 src_maxburst;
u32 dst_maxburst;
bool device_fc;
unsigned int slave_id;

WRINFRE © HiB2ERHRRNBRAR. RE—IRF

XH4E @& i%R: aw-document@allwinnertech.com


mailto:aw-document@allwinnertech.com

@LWIMIER
g MR

k
direction: &7, BYEMEM_TO_DEV DEV_TO_MEM
src_addr: Rithhb, AFUEYIEME
dst_addr: B @9ithil, HAEHEERIE

src_addr_width: JR¥UIRZEE, XRbyte®B¥ifE, BEL, 2, 4, 8EMIIHIITFZDMA_SLAVE_BUSWIDTH_1_BYTE~
DMA_SLAVE_BUSWIDTH_8_BYTE

dst_addr_width: BB#IERE, BERL
src_max_burst: JRREZKE, BEVEL, 4, 8
dst_max_burst: BHIRAKE, BEUERL

slave_id: N\iBiEidS, ILAA{EDRQAVIRE, EMAEUESEdma datasheethHE AN HET drqZRER.

2.7.4 dmaengine_prep_dma_cyclic

o BRENEEY: struct dma_async_tx_descriptor *dmaengine_prep_dma_cyclic(struct dma’chan *chan, dma_addr_t buf_addr,

size_t buf_len, size_t period_len, enum dma_transfer_direction direction, unsigned long flags)
o EA: IBIMERT, IEEBERRATER
o B

— chan: 5 ERIERYDMAIRIE ) 1H,

— buf_addr: 25X &5 ring buff #hik,

— buf_len : ZARXIEHIAY ring buff &K=

— period_len : A RZHIEEEHIENKE

— direction = BY{& MEM_TO_DEV DEY_TO_MEM

— flags: FAFERIARFRmIZE, BAEIEN dmaengine.h 1 dma_ctrl_flags

— AN, REIEHIATETT
- 95)”\51, i&_@ NULLo

::note

AR A

struct dma_async_tx_descriptor {
dma_cookie_t cookie;
enum dma_ctrl_flags flags; /* not a 'long' to pack with cookie */
dma_addr_t phys;
struct dma_chan *chan;
dma_cookie_t (*tx_submit)(struct dma_async_tx_descriptor *tx);

WRINFRE © HiB2ERHRRNBRAR. RE—IRF
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dma_async_tx_callback callback;
void *callback_param;
15
cookie: AR{E M cookie, 7EILIEE EME—

tx_submit:  ARIFRIAVIRIZNITRER

callback: fERRITE AR R I E1 A R 21

callback_param: [EIEREHISEK

2.7.5 dmaengine_submit

o [REL: dma_cookie_t dmaengine_submit(struct dma_async_tx_descriptor *desc)
o 1EA: RRELMIF EFNER.
o S
— desc: IEMER XL RIHEART,
e IR[O]:

- ﬁljj, ﬂ@_¢ﬁ$0mcookieo
— KK, R[EIFEIRE,

2.7.6 dma_async_issue_pending

[RE: void dma_async_issue_pending(struct dma_chan *chan)
ER: Bnh@iE &,
o S

— chan: ?Eﬁgﬁﬁﬁﬂl‘]iéﬁo
o 1R[O]:

— FZR[EE,

2.7.7 dmaengine_terminate_all

[ )ﬁﬁg int dmaengine_terminate_all(struct dma_chan *chan)
EF: =8B LB &,
o SN

— chan: IEAIBLLEREE,

° J&IEI
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- E‘lejy i&@ Oo
- 9&5&) ﬁ@%ﬁi%ﬁ—%o

mwarning LbINBER EF A FIRRIE .

2.7.8 dmaengine_pause

o R int dmaengine_pause(struct dma_chan *chan)
o 1FA: HEEEENEH,
o B
— chan: FEMEH FEHRNEE
e IX[O]:

— TN, R[E 0.
- 95)”5( b} i}g@%gigéﬁ—%o

2.7.9 dmaengine_resume

[ )?ﬁg int dmaengine_resume(struct dma_chan *chan)
ER: MEXBERE .
o ZH

— chan: IEREME FHRIEEE,
e IR[A]:

- EEIjJ) ig_@ Oo
- gi)n\iy ig@%gi%ﬁgjo

2.7.10 dmaengine_tx_status

Eﬁg . enum dma_status dmaengine_tx_status(struct dma_chan *chan, dma_cookie_t cookie, struct dma_tx_state *state)
ER: TWERERIRES.
B

— chan: IEMEE R RIRSHEE,
— cookie:dmaengine_submit?ﬁ MR [E]AYido
— state: A TFIRBURZH L EMosit,

— DMA_SUCCESS, ZRNEHIRINTE Mo
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— DMA_IN_PROGRESS, ZR/HealimAAbIBalabiEd,
— DMA_PAUSE, FRNEHIBEHE,
— DMA_ERROR, R/ EHIAKK,

»\*“Nea
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RETEETHAEOMA EnginePIERIRIZ, URIEREM

3.1 BRI

Peequest charmel

Several times

£ L
5

e -« Bchedtask

3-1: DMA Engine /712

Hrp: Callback Func #4&8 (BIFER) /£ EPIER) HIERETMAY, 7 dma FTH=iE
A dma EEUEMAY callback BR%L, IAHEIRERIE ZFE KT callback EREH LM E,

3.2 FEEM

o [EIERBMERARIFIRE, UKEE
o [EEREREEIRET K
o pendingH AR I EMERITMEFHFNFRTRIZIR, cyclicBRIUBRIH
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struct dma_chan *chan;

dma_cap_mask_t mask;

dma_cookie_t cookie;

struct dma_slave_config config;

struct dma_tx_state state;

struct dma_async_tx_descriptor *tx = NULL;
void *src_buf;

dma_addr_t src_dma;

dma_cap_zero(mask);
dma_cap_set(DMA_SLAVE, mask);
dma_cap_set(DMA_CYCLIC, mask);

[* BIF— A iEiE v/
chan = dma_request_channel(dt->mask, NULL, NULL);
if (Ichan){
return -EINVAL;
}

src_buf=kmalloc(1024*4; GFP_KERNEL);
if (Isrc_buf) {
dma_release_channel(chan);
return -EINVAL;
}

/* BREgHaEFEDMATR R */
src_dma =dma_map_single(NULL, src_buf, 1024*4, DMA_TO_DEVICE);

config.direction = DMA_MEM_TO_DEV;

config.src_addr ='src.dma;

config.dst_addr = 0x01c;

config.src_addr_width =DMA_SLAVE_BUSWIDTH_2_BYTES;
config.dst_addr_width = DMA_SLAVE_BUSWIDTH_2_BYTES;
config.src_maxburst = 1;

config.dst_maxburst =1,

config.slave_id = sunxi_slave_id(DRQDST_AUDIO_CODEC, DRQSRC_SDRAM);

dmaengine_slave_config(chan, &config);

tx=dmaengine_pre_dma_cyclic(chan, scr_dma, 1024*4, 1024, DMA_MEM_TO_DEV,
DMA_PREP_INTERRUPT | DMA_CTRL_ACK);

[ B EIERE */
tx->callback = dma_callback;
tx->callback = NULL;

[* RN BEhE R ¢/
cookie = dmaengine_submit(tx);
dma_async_issue_pending(chan);

WAFRE © BRiBeERHERNERAE. RE—TMF

XA4IaRA R f5: aw-document@allwinnertech.com

14


mailto:aw-document@allwinnertech.com

@LWIMIER

XHIEER: W

5.1 A sunxi_dump iE5HEMF 72

cd /sys/class/sunxi_dump/
1EE—5F3H
echo 0x03002000 > dump ;cat dump

ZERIWT:
cupid-pl:/sys/class/sunxi_dump # echo 0x03002000 > dump ;cat dump
0x00000022

2.E5EIFFRL
echo 0x03002000 0x1 > write ;cat write

3BEFE-—HESSESR
echo 0x03002000,0x03002fff > dump;cat dump

RO
cupid-pl:/sys/class/sunxi_dumpdf echo 0x03002000,0x03002fff > dump;cat dump

0x0000000003002000: 000000022 0x00000000 0x00000000 0x00000000
0x0000000003002010:/0x00000000 0x00000000 0x00000000,0x00000000
0x0000000003002020: 0x000000ff 000000000 0x00000007 0x00000000

0x0000000003002030: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002040: 0x000300000x00000000'0x00000000 0x00000000
0x0000000003002050: 0x00000000,0x00000000 0x00000000 0x00000000
0x0000000003002060: 0x00000000:0x00000000 0x00000000 0x00000000
0x0000000003002070: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002080: 0x00000000 0x00000000,0x00000000 0x00000000
0x0000000003002090: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030020a0: 0x00000000.0x00000000 0x00000000 0x00000000
0x00000000030020b0: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030020¢0: 0x00000000 0x00000000 0x00000000 000000000
0x00000000030020d0: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030020e0: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030020f0: 0x00000000 0x00000000 000000000 000000000
0x0000000003002100: 0x00000000 0x00000000 0xfc0000e0 0x83460240

0x0000000003002110: 0xfc106500 0x05096020 0x00000b80 0x00010008
0x0000000003002120: 0x00000000 0x00000000 0x0000000c 0xfc0000c0O

0x0000000003002130: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002140: 0x00000000 000000000 0xfc0001e0 0x83430240

0x0000000003002150: 0xfc506200 0x05097030 0x00000e80 0x00010008

0x0000000003002160: 0x00000000 000000000 0x0000000¢ 0xfc0001c0

0x0000000003002170: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002180: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002190: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030021a0: 0x00000000 0x00000001 0x00000000 0x00000000
0x00000000030021b0: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030021c0: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030021d0: 0x00000000 0x00000000 0x00000000 0x00000000
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0x00000000030021e0: 0x00000000 0x00000001 0x00000000 0x00000000
0x00000000030021f0: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002200: 0x00000000 0x00000000 0x00000000 000000000
0x0000000003002210: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002220: 0x00000000 0x00000001 0x00000000 0x00000000
0x0000000003002230: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002240: 0x00000000 0x00000000 000000000 0x00000000
0x0000000003002250: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002260: 0x00000000 0x00000001 0x00000000 0x00000000
0x0000000003002270: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002280: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002290: 0x00000000 0x00000000 000000000 0x00000000
0x00000000030022a0: 0x00000000 0x00000001 0x00000000 0x00000000
0x00000000030022b0: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030022¢0: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030022d0: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030022e0: 0x00000000 0x00000001 0x00000000 0x00000000
0x00000000030022f0: 0x00000000 0x00000000 000000000 000000000
0x0000000003002300: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002310: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002320: 0x00000000 0x00000001 0x00000000 0x00000000
0x0000000003002330: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002340: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002350: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002360: 0x00000000 0x00000001 0x00000000 0x00000000
0x0000000003002370: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002380: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002390: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030023a0: 0x00000000 0x00000001 0x00000000 0x00000000
0x00000000030023b0: 0x00000000 0x00000000 0x00000000.0x00000000
0x00000000030023¢0: 0x00000000 0x00000000 0x00000000,0x00000000
0x00000000030023d0: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030023e0:0x00000000 0x00000001 0x00000000:0x00000000
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