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dma driver framework

2. APl E#E O N4

98]

R el PIEE F T

2 i A 3

AR A4 F F Linux-4.9 A%,

1.3 48K A R

o DMA #3 fl &
o MR T Bk £ 5%
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2. DMA engine 1& %

2.1 EABERE

DMA engine & linux /4% dma WEHE R, 4% DMA R Rl mam W ZHEREY T — A2
WE I, EAFES — dma APL it &AM F DMA B4 X OB a T, FERKEERAERS.
I HEZI R A, EERANLE R

2.1.1 RIEHE

DMA: Direct Memory Access(E # M 7 7 B)
Channel: DMA i

Slave: M #, — ¥4 & 1@ H

Master: £ &, —M3gNF

2.1.2 e 4>

DMA engine [ % fl F# 5 —tED, FTRNEX TEALFEN DMA B0, £EEHT 48
KIEFEMED,

DR B ERATH, XK 2
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linux4.9
-- drivers

-- Kconfig
-- Makefile

-- dmaengine.c

\

\

\

|-- dmaengine.h
|-- of-dma.c

|-- virt-dma.c
|-- virt-dma.h

*-- sunxi-dma.c

*-- include
*-- linux S
|--sunxi e}b\\\
. N\
| |---dma-sun50iw10.h \
*-- dma \\}\\

|-- sunxi-dma.h

2.4 BHRELE

2.4.1 kernel menuconfig it &

A AT B 3\ AZ IR B & (kernel/linux-4.9), # 1T make ARCH=arm64 menuconfig # A\ ft. & +
FH, AEUTHREE: B4, %£#F Device Drivers EHHN T —REE, W TEHT:

DR B ERATH, XK 4
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N
Kl 2: W # menuconfig 17 3 %
#% # DMA Engine support, # \ TH B &, T EH~:
L
\$0\\§’Q
S
N
K 3: W menuconfig & 3 ¥
*Q\V \\\Y \\2 ‘{\\V
& & ARAHAHT R, BT & &S
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#% # Sunxi SOC DMA support #7 Support sunxi SOC DMA to access 4G address , 20 T & Fr o~ :

—/———————  —— — — — — — ]
DMA Engine support

:r> selects submenus ---> {or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y> includes, <N~ excludes, <M~ modularizes features.

:xcluded <M= module < > module capable

|-B- DMA Engine support
[ 1 [MA Engine debugging
**¥x DMA Devices ***
PrimeCe PLESA

0

< = rreescale eDMA engine support

Intel integrated DMA 64-bit support

Marvell XOR engine version 2 support

[MA API Driver for PL338

¥ilinx AXI DMAS Engine

¥1linx ZynqMP DMA Engine

Cualcomm Technologies HIDMA Management support

Cualcomm Technologies HIDMA Channel support

Synopsys DesigniWare AHE DMA platform driver

*®¢x DMA Clients ***

ssync_tx: Offload support for the async_tx api

[MA Jest client
S N R

D 0 S
N N

O

QO Q
» N N N

A A A AAAA—A
Vi W N VYV VY

&l 4: % menuconfig dma drivers 3 #

2.4.2 device tree JE AL 45 Ay Fo B 4%

e WEMXHHWEERZZ SC ik 7 RWAKEE, T ARM64 cpu 1 5, & & # (M
sun50iw10p1 # 7)) B # 1% % : kernel/linux-4.9/arch/arm64/boot/dts/sunxi/sun50iw10p1.dtsi.

o W F % % # (board.dts) # 1% : /device/config/chips/al00/configs/b3/board.dts

device tree FYJRAL 45 A AT .

board.dts
|---m--- sun50iw10p1.dtsi
|--=--- sun50iw 10p1-pinctrl.dtsi
[------ sun50iw10p1-clk.dtsi

2.4.3 device tree % dma 1% | &= oy 18 F T2 &

1 kernel/linux-4.9/arch/arm64/boot/dts/sunxi/sun50iw10p1.dtsi X+, B & 7 % SoC # dma 1=
HMEARERFLE, —BRAENBK, A dma B £ H %5,

DR B ERATH, XK 6
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dma0:dma-controller@03002000 {
compatible = "allwinner,sun50i-dma"; NEBERBM, ATRAFMEEHE
reg = <0x0 0x03002000 0x0 0x1000>; /3 f # = H3E0x0300200070 3% B 0x1000
interrupts = <GIC_SPI 45 IRQ_TYPE_LEVEL HIGH>; //dma¥= |5 %t 57 thgicHF & W 5 Fofa & FE A
clocks = <&clk_dma>; /dmatE FIHI B4R, TG E A sun50iwl Opl-clk.disi
#dma-cells = <1>; /R TR disTE BEdma, B &A1

2.5 B
2.5.1 AFE#EN

AN FE I, BN R Rt B s R e eyt El gt e R £ — AT, SHiR
Al T R 4

DMA

-
L |

& 5: DMA engine ;37 # 1Ur & A

2.52 A %

BIBAZ T ECWNAFRAERGREGEWE I, SEh TR E— P, iR
Al TV R

DR B ERATH, XK 7
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Bufl

Buf2™

Bufn Dewvice

e e ]

K 6: DMA engine # 7|# V'~ & i (slave 5 master)

bR B E PN VLR 1 2 £ % T Slave 1X & T 5 My © X FHYZ Slave 5 Master 2 [8| g I, &F
B8y N EE IR EHATEMER, Bl Master 5 Master Z 8] #H /T 1E, EEBERXEWwT:

arcl

=2

T

=rom

K 7: DMA engine # 7| # JU < /& (master 5 master)

253 EARE G

TEF X 5t 2 18 — 3k Ring buffer V1 k& T, AWM EHEEH, SFE— oK E— 1 U,
[E] B V8 AL B0 R B 4K

R BBERTH, EAXLT 8
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mem to device: —_—

device to mem: E .

b
-

1 L

1 X

............... <| Tevice

i'8: DMA engine {53 # JL = & E

DR B ERATH, XK 9
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3.1 1 AH %

struct dma_chan *dma_request channel(dma cap mask t *mask, dma_filter fn fn, void *fn_param);

el
=&
S
e
|
N
)
=
I
2

W
%

mask: AT = i i 1% 2K AL A
fn: DMA 58 2 A4 77 8 33 % B8 4k
fn_param: & \ B9 FLH 5 £t

WE AR E A R A

void dma_release channel(struct dma chan *chan)

AW

HeE: B — A EE

S8 FTHE BB R A 4 A

N\

3.2 fit & A6 <

int dmaengine slave config(struct dma chan *chan, struct dma_slave config *config)

ek BE - ABES R
Y

DR B ERATH, XK 10
Copyright © 2020 Allwinner Technology. All rights reserved.
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chan: 1 1 % #4354t
config: Ft & X & 35 41
RE: FERTEK, FRTRY

struct dma_slave_config {

enum dma_transfer direction direction;

dma_addr tsrc_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;™ (\}u\

unsigned int slave ad; \
1 @\\

direction: %1 77 4, B MEM_TO_DEV DEV_TO MEM MEM TO MEM DEV_TO DEV
src_addr: VR AR, SAJ7E 4 At

dst_addr: E gy dlb, o070 2 H38 HhE

src_addr_width: JR 4K ¥ 55 &, byte 245, BUE 1, 2, 4, 8

dst_addr_width: B W% 4E % E, BER L

src_max_burst: JRR A KE, BUE 1, 4

dst max burst HEWR A KE, BER L

slave id: \i## id 5, MALHE DRQ Bk &, £/ sunxi_slave id(d,s) Z&XE, BIKEES K

include/linux/sunxi-dma.h #7 include/linux/dma/sunxi/dma-sun50iw10.h & & &

DR B ERATH, XK 11
Copyright © 2020 Allwinner Technology. All rights reserved.
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3.3 LA &<

struct dma_async_tx_descriptor *dmaengine prep_slave single(struct dma chan *chan,
dma_addr _t buf; size t len, enum dma_transfer direction dir,
unsigned long flags)

Wk HEE—RKEALH

chan: i & 3§ £f

buf: 7 %% fr b

dir: % 7 1/, 4 4 DMA MEM TO DEV, DMA DEV_TO MEM
flags: & #Ar &

BB R B A A AR A

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, unsigned long flags)

ek EE RS EER, I (slave XD
S 4

chan: i # 154t

sgl: #F| R, MBI RERZAFEET

sg len: #%|%& A buffer #91%k

dir: % 7 1/, 4 4 DMA MEM TO DEV, DMA DEV_TO MEM
flags: f& Hi#r &

BB R B — A i A AR A

DR B ERATH, XK 12
Copyright © 2020 Allwinner Technology. All rights reserved.
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struct dma_async tx_descriptor *device prep dma sg(
struct dma_chan *chan,
struct scatterlist *dst_sg, unsigned int dst_nents,
struct scatterlist *src_sg, unsigned int src_nents,

unsigned long flags);

\n)

R EE— RS AEH, ®IIFR (Master ER)

S

chan: i i $5 4t

dst_sg: B RBFI KM, A IR ERZ T EET
dst_nents: ‘B 7| & 1 buffer #7~2L

sre_sg: BT R, MBI KGR ZWFEE T

src_nents: ¥ 7| % P buffer #5141

flags; f&Hi#r &

R IE R E A 2 A 3R AT

N

struct dma_async_tx_descriptor *dmaengine prep_dma_cyclic(struct dma_chan *chan,
dma_addr tbuf addr, size tbuf len, size tperiod len,
enum dma_transfer direction dir, unsigned long flags)

Ih&E: E &K buffer £

7/%\

z

N
s

chan: i i 3§ 4t

buf addr: 17 buffer A& 46 ak, 577 4 4 2 4t
buf len: ¥ # buffer #K &

period_len: % —/)J buffer B9 K &

dir: % % @, 4% DMA MEM TO DEV, DMA DEV_TO MEM

DR B ERATH, XK

Copyright © 2020 Allwinner Technology. All rights reserved.
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flags: FHAR<

BB R — A i 2 A AR AT

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;

cookie: AR 1EHr#Y cookie, UM iE M FvE—
tx_submit: AR A% ¥ BT 4R 28 AT B 4K
callback: % ¥ 72 ik 09 B 2B 2%

callback param: [ & 4189 5 4

dma_cookie t dmaengine submit(struct dma async tx descriptor *desc)

ek RRXCEHTELE W ER

desc: A A, HElH/ELBETKE
R [E: & B — cookie, /NTE X kK

void dma_async_issue_pending(struct dma_chan *chan)

DR B ERATH, XK

Copyright © 2020 Allwinner Technology. All rights reserved.
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3.4 HA

int dmaengine_terminate_all(struct dma_chan *chan)

ot

: fFIERE F ey

5
>
[axay

»
%

chan: i ¥ 454t

BE: FFERK, TR

int dmaengine pause(struct dma_chan *chan)

5
>
[axay

: HlEXEAENEa

%

chan: i & 45 4t
FEE: FFERM, TR

int dmaengine resume(struct dma_chan *chan)

=
>

b: KERBEWER
4.
chan: i i 45 4t

RBE: FFRK, TR

o

enum dma_status dmaengine tx status(struct dma chan *chan, dma cookie t cookie,
struct dma_tx_state *state)

WL B RRR AR

DR B ERATH, XK 15
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S

chan: i i 354t

cookie: &z & [E#y id

state: A THBUR AW Z 204t

BE: R EYRHORA, RELT:

DMA SUCCESS: &% &3 5 &

DMA IN PROGRESS: #2322 i 7 4& 32 8 4L 2 o
DMA PAUSE: i B4 %1%

DMA_ERROR: Ik £ 4 &

DR B ERATH, XK
Copyright © 2020 Allwinner Technology. All rights reserved.
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4. DMA engine 1# | it 12
AEF £ E R DMA engine 1 F R, LR EEZN
4.1 EARAE
E.equest charme
Set config
Several times . A .
¥
Subrrat 4
et Brehadtade
¥ mq CERaRngE
Pending | ----------
& 9: DMA engine £ J il 12
42 FEET
o EEBHKELS A HFMHIR, UKFEE
o FRHHEE FTHEITK
SREBEIARIH, XL R 17
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e Pending FF 1~ & L BUZ 5 1 & S AF 0 F T 2| 5k, cyclic R & 41
e 7t dma slave config # # slave id %I T deivces S0 M E 45 &

DR B ERATH, XK 18
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5. 1# F 35

5.1 &1

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; O‘&
void *src_buf; \\6
dma_addr t src :dma; N
\
dma_cap_zero(mask);
dma_cap_set(DMA_SLAVE, mask);
dma_cap_set(DMA_CYCLIC, mask);
/* W aE— AT R Y
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;
}
/* BRFHAE F DMA T/
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);
R BBERTH, EAXLT 19

Copyright © 2020 Allwinner Technology. All rights reserved.



( Auwiner
L A5 E

/* R E B R Y
tx->callback = dma_callback;
tx->callback = NULL;

/R RJE A
cookie = dmaengine submit(tx);
dma_async_issue_pending(chan);

DR B ERATH, XK 20
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6. FAQ

6.1 dma debug %

7 W Z B menuconfig 3 B g 1Z A TS, % dma FHE, 2TH dma R, FHEMHE
ft— & debug 15 &, BT HATEAT debug. ﬂ%?@ﬂﬁlﬁﬁ’ﬂﬂﬂ’ﬁﬁﬁﬂ—r:
T4 AT 3# W EZAR B F (kernel/linux-4.9), # 1T make ARCH=arm64(arm) menuconfig # \ . & £
Awm, HEUTHBEEME: T4, #£#F Device Drivers £ # N T — KB E, w ~NEFT~:

& N N N S N
&\& S S S & &
\*\ \@o
(\0 N
Q K
\\6& \&) . \&) J \\&\’Q
o ° \\Q 10: W4 menuc@‘ﬁig R ° &
N N N I N N
% # DMA Engine support, # X\ TRE &, 40T EHTR:
R N N X N
& & %@%ﬂ&#&ﬁﬁﬁ?ﬁ FRLE & &
(\&\w\o (\&\w\o Copyright © §§ 0 Allwinner Tecgﬁ%logy All rights @erved (\&@0
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K
@\6&
N
Kl 11: 4% menuconfig 1} ¥ #
% # DMA Engine debugging, % T & FT 7 :
K
\$°\\bé\
S
Kl 12: A # menuconfig 1} ¥ %
#£ CONFIG_DMADEVICES DEBUG X MEE 4TI )5, EEH dma B, &8 — L3 4T BT
N3 R N R
& & ARAHAHT R, BT & &
{\0\@ Q&\@ Copyright © %@30 Allwinner Tecgs}%logy All rights @erved Q§$
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6.2 & I 7]

6.3 F| A sunxi dump 1 5 8 K F 7 45

RER, FERITEAFE A

B 7 %

cd /sys/class/sunxi_dump/

LEE T FH

echo 0x03002000 > dump.seat dump

ERAT

cupid-p1:/sys/class/sunxi_dump # echo 0x03002000 > dump ;cat dump

0x00000022

2EEEFRFEL

echo 0x03002000 0x1 > write ;cat write

3EE-REBHEER
echo 0x03002000,0x03002ftf > dump;cat dump

BRWT:

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

0x0000000003002000:
0x0000000003002010:
0x0000000003002020:
0x0000000003002030:
0x0000000003002040:
0x0000000003002050:
0x0000000003002060:
0x0000000003002070:
0x0000000003002080:
0x0000000003002090:
0x00000000030020a0:
0x00000000030020b0:
0x00000000030020¢0:
0x00000000030020d0:
0x00000000030020¢0:

0x0000000003002010:

0x0000000003002100:
0x0000000003002110:
0x0000000003002120:
0x0000000003002130:
0x0000000003002140:
0x0000000003002150:

0x00000022 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x000000£f 0x00000000 0x00000007 0x00000000

0x00000000 0x00000000 0x00000000 0x00000000
0x00030000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x06000000 0x00000000
0x00000000 0x00000000.0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0xfc0000e0 0x83460240

0xfc106500 0x05096020 0x00000b80 0x00010008

0x00000000 0x00000000 0x0000000¢ 0xfc0000cO

0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0xfc0001e0 0x83430240

0xfc506200 0x05097030 0x00000e80 0x00010008

“/
7

&

R BBERTH, EAXLT
Copyright © 2020 Allwinner Technology. All rights reserved.
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0x0000000003002160: 0x00000000 0x00000000 0x0000000c 0xfc0001cO
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
0x00000000030021¢0: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030021d0: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030021e0: 0x00000000 0x00000001 0x00000000 0x00000000
0x0000000003002110: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002200: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002210: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002220: 0x00000000 0x00000001 0x00000000 0x00000000
0x0000000003002230: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002240: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002250: 0x00000000 0x00000000 0x00000000 0x00000000 \&,\‘\
0x0000000003002260: 0x00000000 0x00000001 0x000600000 0x00000000 »
0x0000000003002270: 0x00000000 0x00000000 0x00000000 0x00000000 \\}\\
0x0000000003002280: 0x00000000 0x00000000 0x00000000 0x00000000
0x0000000003002290: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030022a0: 0x00000000 0x00000001 0x00000000 0x00000000
0x00000000030022b0: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030022c0: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030022d0: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030022¢0: 0x00000000 0x00000001 0x00000000 0x00000000
0x00000000030022£0: 0x00000000 0x00000000 0x00000000 0x00000000
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 0x00000000,6x00000000 0x00000000
0x00000000030023¢0: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030023d0: 0x00000000 0x00000000 0x00000000 0x00000000
0x00000000030023¢0: 0x00000000 0x00000001 0x00000000 0x00000000

BE ERATK, TUEER, KW RHFE A E.

T M BB FTH, ERL R 24
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7. Declaration

This document is the original work and copyrighted property of Allwinner Technology ( “ Allwinner” ).
Reproduction in whole or in part must obtain the written approval of Allwinner and give clear acknowledge-
ment to the copyright owner. The information furnished by Allwinner is believed to be accurate and reliable.
Allwinner reserves the right to make changes in circuit design and/or specifications at any time without notice.
Allwinner does not assume any responsibility and liability for its use. Nor for any infringements of patents or
other rights of the third parties which may result from its use. No license is granted by implication or otherwise
under any patent or patent rights of Allwinner. This document neither states nor implies warranty of any kind,
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