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1.1 REER

7743 DMA Engine RN EZEOGFRAE:

1. dma driver framework
2. API 14
3. EREHINEREM

1.2 ERE

N4
[2H]

& 1-1: EAmI&

PR P1Zhis IXEh> 14

D1 Linux-5.4 sun6i-dma.c

1.3 fHXAR

o DMA BIRERE
o IXEhiEIR T
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2.1 EARBA

DMA Engine & linux 1% dma IREHIESS, 33 DMA RopfEELEERZEXKIEH T —1 2
FAVIEZRIRE), BMRESR— dma API it ZFMEREA DMA BARRAXOEGAT, RNKBER
RS, HEXNRTRMIEER, BENBIHE.

2.1.1 NELSTE

& 2-1: DMA BREXARIENE

ANiE fRREI A

SUNXI Allwinner %%l SOC E4F &

DMA Direct Memory Access(EZERTEZE)
Channel DMA i&&

Slave MigE, —iRigi&EBE

Master  F@iE, —RIEREF

2.1.2 DheE@E

DMA Engine RfERERME—ZEO, FRNENANTERAFRLN DMA #0, BREREIS
RO XK.
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2.2 BARLEH

2.3 IRESEER,

*-- drivers
“-- dma

s o o o — —
1 ' ' ' ' 1 1
' ' ' 1 1

- virt-dma.h
- sun6i-dma.c

2-1: DMA Engine 1EZ2E

2.4 1RIRECE

2.4.1 kernel menuconfig it &

Linux-5.4 RZkRAER B R THIT: make kernel menuconfig, FHIZU TS ERME,

B4, %88 Device Drivers #EIHNT—RECE, W FEFIR:
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2-2: RN menuconfig R

i%£#¥ DMA Engine support, # A\ THEE, N TEMR:

2-3: W#Z menuconfig IR &
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linux-5.4 i%## Allwinner A31 SoCs DMA support, 31 TFEFfR:

1g - Linux/arm 5.4.61 Kernel Configuration

farch (DMA_SUNGI) > DMA Engine support

DMA Engine suppo
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y> includes, <N= excludes, <M> modularizes features. Press
<Esc=<Esc> to exit, <?= for Help, </> for Search. Legend: [ 1 built-in [ ] excluded <M= module < > module capable

--- DMA Engine support
[ 1 ©OMA Engine debugging
*x* DMA Devices ***

> Allwinner A31 SoCs DMA support]

Freescale eDMA engine support

NP Layerscape gDMA engine support

Intel integrated DMA 64-bit suppert

Renesas Type-AXI NBPF DMA support

OQualcomm Technologies HIDMA Management support
Qualcomm Technologies HIDMA Channel support
Synopsys DesignWare AHB DMA platform driver
#¥% DMA Clients *¥*

nsync_tx: Offload support for the async_tx apl
OMA Test client

A AAAARAR
Ve Y VY VYW

< Exit > < relp = < cave > < Load >

2-4: linux-5.4 A% menuconfig dma drivers 38

2.4.2 device tree JRIBLEMFIERIF

o REMNXHMEERZ SoC B A EMNEREKE, XF D1 M=, &WHNEBEN: linux-
5.4/arch/risgv/boot/dts/sunxi/sun20iwlpl.dtsi.

o RZRIEHEW (board.dts) #&4E: device/config/chips/d1/configs/nezha/board.dts

linux5.4 device tree FYRIBLENRERIT :

board.dts
|-------- sun20iwlpl.dtsi

2.4.3 device tree ¥ dma THI2EREE

£ sun*.dtsi XfH, ECE T 1% SoC #Y dma EHIZZHERARERERE, —MRABNENR, B dma
IR Thefin B LR,

dma:dma-controller@3002000 {
compatible = "allwinner,sun8i-riscv-dma"; //FEBREM, BTIRFIEEHE
reg = <0x0 0x03002000 0x0 0x1000>; / /B EEE#I0x03002000F13EE0Xx1000
interrupts-extended = <&plic® 66 IRQ TYPE LEVEL HIGH>; //dmaiZfl2sxdfplichErhifiSifhs
Eyit)
clocks = <&ccu CLK BUS DMA>, <&ccu CLK MBUS DMA>; //dmafsE FE VBT B
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clock-names = "bus", "mbus" // BIEPER
dma-channels = <16>; // SZEEEY
dma-requests = <48>; // =RKIFKBES
#dma-cells = <1>; //RAFBEddtsidcE&Edma, BHEigE
5/
status = "okay"; // dmalREhIRES
}i

2.4.4 device tree 3} dma RIEENEE

7£ sun20iwlpl.dtsi XHH, EEET SoC dma FHIZBHRIFEES.

spi0: spi@4025000 {
dmas = <&dma 22>, <&dma 22>; //dma @ES, &Edma spec
dma-names = "tx", "rx"; //dma BERF, SIREIXT

2.5 &1\

2.5.1 AFEN

AR RFE DL, BDMEE BRMIIERE TS E R B AUtit, FlaieskE— i, HiEA
EIYGIE

DA
¥

Bufl

2-5: DMA Engine RFENREE

2.5.2 BFI&

BIEA BB ESNAFRERCREEENENI, SFaTERE—1 R, HIER
IV @

WA © BSEERERHERAE. RE—TF 6
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Bufl-

Buf?-

Bufn | Device

T e ]

2-6: DMA Engine #5/# 1;REE (slave 5 master)

LREIERSE TR EREHXTF Slave IREM S, ©XIFHE Slave 5 Master Z[B)g9# N, &
385 ENZ2E I INAEHITIREN, B Master 5 Master zZial#{Tig1E, BEAFREN
T

Srcl

2-7: DMA Engine B5#I7REE| (master 5 master)

2.5.3 1BINETE

BIFERLEIE—IR Ring buffer YIETFH, BAMEHNEH, SEE—1ThakE—1TF
i, [EIRY IR AR el IR 2K,

mem to device: —_—

dewvice to mem: SR -

;
.
i 1
i ;
............... Dot

2-8: DMA Engine B ZIREE
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3.1 dma request chan

}?Egi struct dma_chan *dma_request chan(struct device *dev, const char *name)

EF: HRIE— 1 ATAEE, RO dma BERIEDR.

e dev: A dma HRIFEMTES.

e name: WERF, 51&&EMH dma-names XI5,
° 5&@
e I, B[O dma JBEIREAR.

o K, iR[E NULL

3.2 dma release channel

o [RBY: void dma release channel(struct dma chan *chan)

o /EF: BBIEER dma &iE,

o TR[EIE

3.3 dmaengine slave config

o F‘?‘iﬁg int dmaengine slave config(struct dma_chan *chan, struct dma_slave config *config)

o EA: ECE dma EEM slave 8.

WRAFRE © BseEREROERAE. RE—TNF 8
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o B

e chan: {IEMEZEM dma BE DR,

e config:dma i&i& slave HIE5#,
o JR[O]:
° EEIjJ’ i&.@ 0o

o K, R[OFHIRID,

[0 88
dma_slave_config &33BT :

1 struct dma_slave config {
2 enum dma_ transfer direction direction;
3 dma_addr t src_addr;
4 dma_addr_t dst addr;
5 enum dma_slave buswidth src_addr width;
6 enum dma_slave buswidth dst_addr width;
7 u32 src_maxburst;
8 u32 dst maxburst;
9 bool device fc; "
10 unsigned int slave id;
11 };
12
13 | direction: {&#i74, BYMEMEM TO DEV DEV_TOZMEM| MEM TO MEM DEV TO DEV
14
15| src_addr:  EibhE, WA YIERMIE
16
17 | dst_addr: Baviiht, HAEYEEthE
18
19| src_addr width: FEUERE, byteZ#i(E, BNEL, 2, 4, 8
20
21| dst_addr width: BR¥IEEE, BERL
22
23| src_max burst: RRAKE, BEL, 4, 8
24
25| dst_max burst: BMREKE, BUERL
26
27 | slave id: M@EEidS, IAFAEDRQAIIEE, EMAsunxi slave id(d, s)&i&E, EFEESRinclude/linux/
sunxi-dma.h#include/linux/dma/sunxi/dma-sun*. hEfEHH,

(1 358
fEmIEATN 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);
dma_async_tx callback callback;
void *callback param;

© 00 O Ul b W N -
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cookie: IREH M cookie, 7ELEE EME—
tx_submit: AR RBE AT AT ERIER
callback: e DA BV

callback param: [EIEREHSE

3.4 dmaengine prep slave sg
o [REL:

struct dma_async_tx descriptor *dmaengine prep slave sg(struct dma chan *chan, struct scatterlist *

sgl, unsigned int sg len, enum dma transfer direction dir, unsigend long flags, void *context)

o fEA: HEE—RBELH,

e chan: FEEERIEHN dma BE@R.

sgl: BxFIRIIUE, WETIRER ZAI R E 2L,

sg len: #FIFRMN buffer BI-%4,

dir: f&%i7518, At} DMA MEM TO DEV, DMA DEV TO MEM,
flags: E%IMT S

o JR[O]:

o BTN, RE—=MEAERTTIE

o 9&)”&; i&@ NULL,

3.5 dmaengine prep dma cyclic

o RAY:

struct dma_async tx descriptor *dmaengine pre dma_cyclic(struct dma chan *chan, dma_addr_t buf addr

, size t buf_len, size t period_len, enum dma_transfer direction dir, unsigned long flags)

o {EFA: R —RIFF buffer £,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 10
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o B

e chan: 8MEREHN dma BEGIH,

buf addr: BRI,

buf len: I buffer BKE,

period_len: &—/\F buffer FKE,

e dma transfer direction dir: {375 M, Ithk&k9 DMA MEM TO DEV, DMA DEV TO MEM,
o flags: fFiEtTS.

e IR[O]:

o BTN, RE—MEAERTTIE

[ ] 9&)”&’ i&.@ NULLO

3.6 dmaengine submit

}?ﬁgi dma_cookie t dmaengine submit(struct dma_async_ tx descriptor *desc)
EA . R EBEMIFEERIE .
o B

o desc: EAERARNEIEEART,
e IR[O]:

[ ] EJZIjJ: i}g@_q\k:_l: 0 E,‘J COOkieo

o KI, R[OFEIRTD,

3.7 dma async issue pending

o F‘?‘iﬁg void dma_async_issue pending(struct dma_chan *chan)
o 1RF: Bah@iE .
o S

e chan: IEMEFHANBEE,
° i&@

o FTR[EIE,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 11
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3.8 dmaengine terminate all

}?32: int dmaengine terminate all(struct dma chan *chan)
EA: FLEBE ERFE .
o B

e chan: FEMELX ILRYEIE,
e IR[O]:

° E‘ZIjJ’ i&@ 0o
o KK, R[EIFEIRY,

ILThEE & EFFRFFIRRI &

$

3.9 dmaengine pause

}?EE: int dmaengine pause(struct dma_chan *chan)
e @Bk
o B

e chan: IEMEH EFANEE
e 1R[T]:

o EJZIjJ: i}g@ 0o
o K, R[EIFEIRM,

3.10 dmaengine resume

o }figg int dmaengine resume(struct dma_chan *chan)
o EA: MEFRBERIEH,
o B

e chan: FEMEME FiwAVEE,
e IR[O]:

o E‘ZIjJ’ i&@ 0o
o K, REIFEIRIG,

WRAFRE © BseEREROERAE. RE—TNF
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3.11 dmaengine tx status

o & A enum dma_status dmaengine tx status(struct dma_chan *chan, dma_cookie t cookie, struct
dma_tx state *state)

o EF: RIS,

o Y

e chan: FERAEEWFHRSHIEE,
e cookie:dmaengine submit &R [ERY id.
o state: ATREVKEHNE St

e IR[O]:

e DMA SUCCESS, ®R&HIRINTEHo

DMA IN PROGRESS, RREXRHARILERLBER,
DMA PAUSE, RRfZHRBEEE,

DMA ERROR, FR{EHILM,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 13
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AEFHEEZHHE DMA Engine HERRE, UEFEEM

4.1 BARIE

Pequest charmel

Several times A

£ L
5

e i Schedtask

4-1: DMA Engine #B 72

4.2 EEFEIM

o [EARBMERARITIKRE, UKEE
o [ElEREREEIFRET K
e Pending HAZIEMERMEFFHEFRIBIZIR, cyclic RIS

WRAFRE © BseEREROERAE. RE—TNF
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5.1 efl

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);

/* BRiE— 1 EAEE */
chan = dma_request channel(dt->mask, NULL, NULL);
if (!'chan){

return -EINVAL;

src_buf = kmalloc(1024*4, GFP KERNEL);
if (!src_buf) {

dma_release channel(chan);

return; -EINVAL;
}

/* Bttt FIDMA A */
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 = 0x01lc;

config.src_addr width
config.dst addr width =
config.src_maxburst = 1;
config.dst maxburst = 1;
config.slave id = sunxi_slave id(DRQDST_AUDIO CODEC, DRQSRC_SDRAM);

DMA SLAVE BUSWIDTH 2 BYTES;
DMA SLAVE BUSWIDTH 2 BYTES;

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);

/* RBRERER */
tx->callback = dma callback;
tx->callback = NULL;

/* R KREEhEE */

IR © HiB2EREROBIRAR. RE—INF
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cookie = dmaengine submit(tx);
dma_async_issue pending(chan);
IRAINFE © HRBLENERMBRAT, FE—IF 16
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6.2 FFB sunxi dump EE5HEN 1S

cd /sys/class/sunxi_dump/
1. BF5—HESH
echo 0x03002000 > dump ;cat dump

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

2. 5EEIFEFSLE
echo 0x03002000 0x1 > write ;cat write

3.BEF—RESHES
echo 0x03002000,0x03002Tff > dump;cat dump

LZRNT:

0x0000000003002000: 0x00000022 0x0OOO0000 OxO0000000 OxO0000000
0x0000000003002010: 0x00000000 Ox00000000 OxO0000000 OxO0000000
0x0000000003002020: 0x000000Tf OxO0000000 Ox00000007 OxO0000000
0x0000000003002030: 0x00000000 6xO0000000 0x00000000 0xO0O00000
0x0000000003002040: 0x00030000 Ox00000000 OxO0000000 OxO00000000
0x0000000003002050: 0x00000000 OxOO000000 OxO0000000 OxO0000000
0x0000000003002060: Ox00000000" OXx00000000 OxO0000000 OxO00000000
0x0000000003002070: O0XOO0OCO00 OXxOOOO0000 OxO0000000 0xO0000000
0x0000000003002080: 0x00000000 OXxO0O000000 OxO0000000 OxO0000000
0x0000000003002090: 0x00000000 6xO0000000 0x00000000 0xO0O000000
0x00000000030020a0: O0x00000000 OxOOO000000 OxO0000000 OxO0000000
0x00000000030020b0: 0x00000000 OxO0000000 OxO0000000 OxO00000000
0x00000000030020c0: 0xO00000000 OXxOOO000000 OxO0OC0000 OxO0000000
0x00000000030020d0: 0x00000000 OxO0000000 OxO0000000 OxO0O000000
0x00000000030020e0: 0x00000000 6xO0000000 0x00000000 OxO0O00000
0x00000000030020F0: Ox00000000 OxOO000000 OxO0O000000 O0xO00000000
0x0000000003002100: 0x00000000 6x00000000 OxTcOOOOeO 0x83460240
0x0000000003002110: OxfclO6500 6x05096020 0x00000b8O Ox00010008
0x0000000003002120: 0x00000000 OxO0000000 Ox0000000c OxfcOOOOCO
0x0000000003002130: 0x00000000 OXxO0O000000 OxO00C0000 OxO0000000
0x0000000003002140: 0x00000000 6xO0000000 OxTcOO01ed® 0x83430240
0x0000000003002150: O0xfc506200 0x05097030 0x00000e80 0x00010008
0x0000000003002160: 0x00000000 6xO0000000 0x0000000c OxfcOOO1cO
0x0000000003002170: 0x00000000 OxOOOO0000 OxO0O000000 OxO00000000
0x0000000003002180: 0x00000000 OXxOOO0O0000 OxO0O0C0000 OxO0000000
0x0000000003002190: 0x00000000 6xO0000000 Ox00000000 OxO0O000000

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

IR © HiB2EREROBIRAR. RE—INF
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44 1 0x00000000030021a0: 0x00000000 OxO00000001 OxXO0O000000 OxO00000000
45| 6x00000000030021b0: O0x00000000 0xO00000000 Ox00000000 OxO00O00000
46 | 0x00000000030021c0: 0x00000000 OxO0000000 OXxO0O00000 OxO0000000
47| 6x00000000030021d0: O0x00000000 Ox00000000 Ox00000000 OxO0000000
48 | 0x00000000030021e0: 0x00000000 O0xO00000001 OxO0000000 OxO00000000
49 | 6x00000000030021f0: O0x00000000 Ox00000000 Ox00000000 OxO00000000
50 | 6x0000000003002200: 0x00000000 Ox00000000 OxOOC00000 OxOOO00000
51 ] 6x0000000003002210: 0x00000000 6x00000000 OxO0000000 OxOOE0OC00
52| 0x0000000003002220: 0x00000000 0x00000001 Ox00000000 6xOE000000
53 | 6x0000000003002230: 0x00000000 0x00000000 OxO0000000 0xO0000000
54 | 6x0000000003002240: 0x00000000 Ox00000000 OxO0000000 O0xOO000000
55| 6x0000000003002250: O0x00000000 Ox00000000 OxOOC00000 OxOOO00000
56 | 6x0000000003002260: 0x00000000 0x00000001 OxO0000000 OxOOO00000
57 ] 6x0000000003002270: 0x00000000 0x00000000 Ox00000000 OxOOO00000
58 | 0x0000000003002280: 0x00000000 0x00000000 Ox00000000 OxOEOO0000
59 | 6x0000000003002290: 0x00000000 Ox00000000 OxO0000000 O0xOO000000
60 | 6x00000000030022a0: 0x00000000 Ox00000001 OxOOC00000 OxOOOOO000
61 | 0x00000000030022b0: 0x00000000 Ox00000000 Ox00000000 OxOO0O0000
62 | 6x00000000030022c0O: O0x00000000 Ox00000000 OxO0C00000 OxOOO00000
63 | 0x00000000030022d0: 0x060000000 Ox00000000 OxO00000000 OxOE0O0000
64 | 0x00000000030022e0: 0x00000000 0x00000001 Ox00000000 OxOOOO0000
65| 0x00000000030022f0: O0x00000000 Ox00000000 OxOO0000000 OxOO000000
66 | 6x0000000003002300: 0x00000000 Ox00000000 OxOOC00000 OxOOOOOC00
67 | 6x0000000003002310: O0x00000000 Ox00000000 OxOOC00000 OxOOO00000
68 | 6x0000000003002320: 0x00000000 0x00000001 OxOO0C00000 OxOOOOOC00
69 | 0x0000000003002330: 0x00000000 0x00000000 OxO00000000 OxOEOO0000
70 | 6x0000000003002340: 0x00000000 Ox00000000 OxO0000000 0xO00000000
71 ] 6x0000000003002350: 0x00000000 Ox00000000 Ox00000000 Ox00COOCOO
72| 6x0000000003002360: 0x00000000._0x00000001 Ox00000000 X000
73] 6x0000000003002370: 0x00000000 Ox00000000 Ox00000000 OxO000O00000
74 1 0x0000000003002380: Ox00000000 0x00000000,0x00000000 O0XxO0000000
751 0x0000000003002390: 0x00000000°.0x00000000 Ox00000000 6xO0000000
76 | 6x00000000030023a0: 0x00000000 0x00000001| OxO0000000 0xO0000000
77| 6x00000000030023b0: 0x00000000° 0X00000000 OXx00000000 OxO0000000
78 | 6x00000000030023¢c0: 0x00000000.0xX00000000 OxO00000000 OxOOO00000
79 | 6x00000000030023d0: 0x00000000° Ox0OO0000Q OxO00000000 OxOC0O0000
80 | 6x00000000030023e0: 0x00000000 0x00000001 Ox00000000 OxOO000000

B LRGN, AIUEES, MMARREFTE.
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